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PART I 

DIVISION 11, GENERAL REQUIREMENTS 
AND COVENANfS 

This part consists of the general provisions applying to all 
types or con.struchon a.1H1 ma.intenaLic.e as set forth in the 
following sections. 

Section 1101. 
Section 1102. 
Section 1103. 
Section 1104. 
Rectinn 1105. 
Section 1106. 
Section 1107. 

Section 1108. 
Section 1109. 

Definitions. 
Propoan.l Requirement'& sud Cooilition.~. 
Award and Execution of Contract. 
&ope of Work. 
Control of Work. 
Control of Materials. 
Legal Relation, a.nd Rasponsibilit1 to the 
Pu.blic. 
Pro&ecution nnd Progrei<~. 
Mt>asurement and Pay1nent. 

Section 1101. Definitions 

1101.01 DEFINITION OF TERMS. In these specification~ 
a.nd the contract of which they are a. part, the following dt:fin• 
itions shall obt.ain: 

A. A. S. H. 0. The American Al!lsociation of Stn.te Highway 
Officials. 

Auditor. The Auditor of the Contracting County duly elect~d 
unde.r Cli&pter 39 of Code of Iowa 19.16. 

A. 8. T. ?\-1. The American Society for Testing Materials. 
Back.slope. The sloping surface of a. cut, borro"'· pit or diteh 

of which the Uo,..--nward inclination is towan] the traveled wt\y. 
Bidder. Any person, firm or corporation st:.bm.itti11g a written 

propoa~l in answer to an a,dvertisernent or roquc:-Jt for Lids for 
the construction of the contemplo.ted irnproveineo.t or arty 
portion thereof. 

Boa.rd or County Boa.rd. The County Board of Supervisorlil 
as eongtituted under Cl1nl_}tor 39 of Code of luwa. 1916. 

Bridges. Wa.terway structures having a cleo.r fpnn in exce111<i 
of 12 feet. 

Classes of Work. The di-Vi!oions ma.Ue for the purpose of 
measuring and po.ying for labor to be performed or mahnia\11 
to be. fu.rnialted according to the ntetboil" of eon11truction in• 
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Right of Wa.y. The- h1.nd 1rea 11,-b:ich is retrerved o.r ae-cure<l 
h_y the County, for constnu:tini; the work or !or obtaining 
material therefor. 

ltoa.dbed. The n.rea. hetw,:,en the in!rldo alopee of ditche$ or 
tops of fill ,t}ope.s. 

Boadwa.1. That portion tJf tho right of way included be
tween the ouh11idt!l lines of the s.lopte, guttors and aide Jitches 
of the propol'ed impnn:on1ent. 

Shoulder!. That part o!. the roadbed not oecupied,. by Lhe 
traveled wa.y or paveuieut. 

Skew Angle. Tl;e nngula.r deviation of tl,e &xiii of 1. euJ,,ert 
or bridgo from a true right angular cros-,ing of &. roa.d. It h1 
the complement of tho nugle o! crossing. 

Speeial Pro'9'iltons. C10..u5e:½ or nternor:inda. not herein con• 
ta.ined1 applying to the contract of which th8!1e Bpe'cification!I 
are a part, and ehanglng or supplementing th&11e specifications. 

Specif1cat1ons. The requirenieots contained her('oin and in 
any special provi~ion!l applying to tl1e contm.t't1 a.nd pertaining 
to thfl method a.nd manner of pPrfonning the work, or to tb~ 
quantity and quality of the materials to be furnished under the 
t'ontract. 

State. The State of Iowa. 
Sta.tion. One hundred lineal fo~t. 

Subcontractor. .Any pcr111on1 firm OT corporation who hM1 
with the appro\'nl of the County1 contraelod l'fith the 
f',.ontTactor to e:x~ute: and perform in hii, Mc.ad, nil or any 
part of the contrnct of -whiC'b these EperifieutiQns are a. part. 

Subgrade. 'fbe portion of the roadbt'd upon which the 11ur· 
facec c-ourse or pavement ls to he placed. 

Substructure. All that part of a. 1,ridge below the bridge 
seats or below the ~ke,~-baek. of arches. Back.wt1.lls1 wipgwall<J 
a.nd wing protection railing, sha.11 be considered aa po.rt of the 
eubstructure. 

Subway. A atn1eture, witb it.a nppronch¥M1 whit b provide~ 
for highway traffit to pn.ss without interrupfio.n under a rail• 
way or another highway. 

llllperintetuieilt.. The Contrac:tor·e a.uthorited repre:,entative 
in re1pon1ible tbarge of the v,ork. 

Bapernruct;ure. All thCLt part (lf a. liriJge above the bridg" 
aeata or above the ekew-back of a.re.hes, except that defined as 
nbltraeture. 



Art. 1101.01 DEFl?OTlONS II 

&upplemental Ag:reemellta. \'ilritten agreemeuta between the 
Contractor and County Boa.rd, modifying the origin.111 contract. 

Surety. Tho corpor\i-te bQdy other than the Contractor sign· 

ing the contract bond. 
Ten1pora.ry Structure. Any structure requi.red to maintain 

t.ra.ffi.c during cori.stru.etion of (he work and whic.h will lie 
Jisma.nUeU whon the wurk is cooipleted. The temporary- struc· 
ture ahull ineluUe the curtb. up1,roache.s thereto. 

Work (The Work). Tllo materio.ls and operationR- necessary 
for the eonrtruction or tho "Pet·ified in1pro,1t•mtint, as indicated. 
on the pl&nl" or as sut t'ort.h in the contract. 

Section 1102. Proposal Requirements and Conditions 
1102.01 OONTENTS OP PROPOSAL FORM. Bidders will be 

furuished ·with propo~! forms sbo,ving the loc::tnion a.nd des• 
acription of the contemplated work, the approximate q_ua.ntitea 
of work to ht!I perfurn1eJ or 01atcri11ls to Le .furniahcd, the forru 
and amouDt of the required proposal goaranty, and the contra.ct 
peiiod. The pu;>posal foru1 ·will also contain a reference to any 
·,.pe.eial provisions or Tcqui,en1ent.a ·which are supplemental to 
the standard 1-,pccificntion~. Proposol.i shall be prepared ns 
required by tho propo!W.l fonn n.nd tho :,,pecifieu.tions. 

1102.02. ESTIMATE OF QUANTITIES. 1~or all work let. on 
a. unit priae ba~i~ thti Engineer'• c.;.ti1110.te of quantities o.~ 
11hown ill the notice to bidders n.nd proposal is understood to be 
a.ppriJsimate onlyJ Bnil will bo ~ed only fot co111puring bids, 
except as other"·iae provideJ in the bntti~ of payment for the 
variou.s tlss1-es of ·work. Na uuiteria1 change in quantities shall 
06 made by incrtinsing or decreash1g the length of road or 
roads to be improved a11 .'1.h-own by the plan• and doscribed in 
th• proposal form, unlmia the Coutraotor gi,,.c.i hi» written 
coniwnt tu su<!h in1:r0Kse vt deti eiue. 

1102.03 EXAMINATION OP PLANS, SPECIFICATIONS, 
SPECIAL PROV1SIONS AND SITE OF WOB.K. It is the 
re!'pon~ibiHt:r of tht' hid,1tir tu e-.xaminti the 11lan11, i,pe<'ifi<:atiom., 
spetial pcov~nns l\l!J. the sito of the work ta make Jrure that 
th.e requirements arc fttllJ Ull<l.t'lrtitood. Bid,lers 1uust satisfy 
thetD.ael,·e• u to the nature of the w·ork anJ all cooJitiou,, 
affecting the performa.nee of the eontraet. 

llDS.04 l>]WPARillON OP :PROPOBALB. Only aigned 
i;ro1_sou.lll, 11Q.bn1ittW On ·fonnlJ furui~he1l by the County 
will be tonshlerfMl, and the b\Jder w-ill b6 usurued to h&ve 
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familiarizetl himself with the re~,rementa of a;ny and all 
special 1•rovbio12s l1y refeh:nce J.DAdc a part of thetie ,1>ecitica· 
tious. To i.usure tonsiJere.tion, :t.ll blank spaces in the- pro~al 
form lllll$t be fiJlEU in. correclly auJ. amoUDt8 ·wri&ten letibly. 
Any unauthorized changeti in, or a,Jditions to, the_ propotaa.l 
form will l,c conaidered sufficient groun-d11 fur its rejectii.lJl by 
the l'iHUlty .Uoa.n1. 

If tho proposal is wnde by a partnorahip or corpurat.ion1 the 
no.mo of tho partnel'~hip o.r corp,.>rntion1 .its_ agent anJ it~ 
principal place of Uusinos11 11haU bt, p;hown, 

ll02.05 PROPOSAL GUARANTY. Ench i,ropos,J 1L1ilJ l,e 
su11ported by 11 proposal guaranty in ihe form anJ aruouat 
pret1cribcd in the notic-5 to LidJors.. J3i.Js llOt •o supportftd will 
not be read. 

A certified check, tQ be acceptable, &hall be drawn on a 
eolvent bank, and 11ha.ll bl':ir an endorsement, signlld Uy u re
sponsible of!ic.ia.l of such bank, a.s to the e.uiount Leftified. 

1102.06 FILING OF PROPOSAT, The pro1)osa.l e.nd the 
11.upporting proposal guaranty for ea.(;h pteject shall be filed 
in aepe.rate but attli.<:hed env~lopes, 1>0 nlAiked us to indicate 
their contents. .All p1'ol'oAA1$ :;hall ltt· fil<-rl ,,,.1th lho -.:\ut1it\!r 
at the plae.o dcjignatt'd in th~ notiee to 1,i,1dei;., pri(•r to 
the time aUvertit1ed for. tlte opening of bid$. 

1102.07 WITHDRAWAL or PROPOSAL. .l lJiJJ.er "'ill bo 
given perruilH!iOn to withdra,v his proposnl unopcneJ, if s-uc.h 
.requet1t is tnade in writing to the (\nnity Boar1l prior to the tiwt' 
specified in the advortiscwent for the opening- of. proposal.tl, 
No proposals ma.y bo withtlra.wn after the tirue s-pecifiell for 
opening, 

1102,08 FOBLIO OPENING OF PltOPOSALS, Propo!!&l.t 
will be publicly opened and read at the thn~ and place t1t1p11-
lated in the notice to l,id,ie-rs. 

1102.09 COMPETENCY OF BlDDERS. Befo'!'a reeeh;iug s. 
C-ontra<".t a.ward, bidderJt .,-ill be required to 1i1ake sut:b a ehow
i.ng at "·ill :,;Hi~fy thl' ('-(~unt) Huard thut they nre ,·111 111.l!lC nf 
performing the vn.rioaa items of work. A8 a pa.rt of s.uch 
fl.howini?:, bid,Jers ,vill Ii~ r,~quireil to fnrnii:lt th1,,\ (\.1u.io.t_,. nna11l n 
detailed 11taton1cnt of eonstruction e:tpcricnce, a. Hat of the 
ma.cbinery, pllllt a.nd other aquipment wbieh t.h.e:y prop.ase to 
D£8 on th.ti work, &Dd such :i:tateruent of their financial rewurces 
ru the Couut,r 13,oar({ muy req11in•. The ta•(•t•:IJ!t\lJ ,i'urnn auJ in-
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etruction.s f()r furaitJJ.ing 1-ueh et&kn1ent wUl be ~upplied by 
the U()un1,,· 8u:! rd Up{•U appi'tc!ltinD. 

1102.10 FOREIGN CORPORATIONS. Before entering int1;1 
a contract involving cun:itruction or maiot~nunee v.·ork, eo;por
a.lions organized under th1c1 hn\'I of any other state ~hall file 
with the Comini&,ion a eeri.i(icl\te fron1 the Sec.ret.ary of the 
8tatl) of Iowa, showing that they ha.·\'e eon11JlieJ with all of tho 
pt"ovi3.ioo~ o1 Chapter 491 of th~ COJ$ of loWft., 1916. gl'.11'ernit1g 
foreign corporation!t. l~or c•ontracta in..,-ulring only the furnish• 
i.ng of m&teriah the foregoing requirement <lvel not apply:. 

Section 1103. Award and Execution of Contract. 

1103.01 OONSIDERATION OF BIDS. Th~ C'ou11tv BuarJ r(,-• 
serves the right to wuive technicalitie,i ou<l to reject any pr all 
propo:<als. Bidders 111ay bo denied a contract o.ward for any 
one of the following ree.eon.s: 

t a 'i l 'or f:..iluni to n:a.•ct the t\iunty Bu;nJ~ requLremeTit& for 
the qualification of bidQilr;i, as set forth in Articlei. 
1102.09 and 1102.10 and in the apcci&l provi11ion.a for the 
project. 

(b) l 'or failure to xne.intain !ati~(actory proi;r)}SS on work 
already under contrn~t (~\rtitle 110S.02). 

\C) Vor i'ailnre to meet promr,tly tlie financial obliga.ti.uns 
undertu.ken 1u ronneetion with other work under contrA.\'.t. 

(d ) ]t or filiog more than one proposal at A-ny lotting for the 
!lame work under the aame or <li.ffereut uo.mes. 

(e) 1''or an un~tisfactory roeord of performance and eooper
atiQn on previous contracts. 

1103.02. AWA.RD OF OON'TUC'l'. In the a.ward of con
tract!!, cou~iJeraliou will bo given not only to the price, bid 
'but also to the 111echanical o.nd other equi1in1ent u.vaila..ble to the 
l.,idder, tho fiuu.neial rOtiponaibilit-y of_ the bidder-, a.nd his 
ability a.nd bXperijjnco in the performance of like or timilar 
contract~ . 

.A,v-ard of contracts will Ue maile M pr<Hn1,tly as practical 
nfter lii<l i1 Lavi· lweu opcno,1 1,n,l roa,1. Tl1~ /"'nunty Board rti· 
,iervea the right to de.lay the award for 1n1ch time &8 it1 noeded 
for the conslderntion of the bl.d.."11 o.nd for the receipt of eon
curren.ce in reCommcnl.1~d contra.i:t awu.r<la Ironi other govern
mental ageneies whose concurrence may be required, 

I 
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1103.03 RETURN OF PBOPOSAL GUABANTY. Propow 
guarantee• will be returned to the unsue.cets:ful bidders ptQ.mpt· 
ly afto-r lhe award ha.s been ma.de. If a bidder does not h.&ve 
a repreaenta.tive present "W"hen proposal guarantee~ are returned, 
bis guaranty will be returned by registered mail to the address 
given in the proposal. 

1103.0< REQUIR.EllitENT OF CONTBACT BOND. O» all 
eoutraets amounting to $1000.00 or more th" Contractor JShall 
file with the C-Ounty Audit.or an uceeptable Uond LU &U u.:nvunt 
not less tlaan 75 per eeut o1 the contract !\Um, The boJJ•l f. i,all be 
executed in triplicate on the !te.nd&rd form of the Comn.i iasion, 
whieb bond shall be held to covt:r all the work included in the 
contract, wbethe-r per£or1ned by the Cont.re.ctor or under a 
i,ubcontract or auig-nment. The bond sha.ll be executed Ly the 
Contrn.ctor and by a surety company authori ied to du lnui.uess 
in the 8ta.te of Iowa. 

1103.05 EXECUTION OP CONTRACT. 'Ihe bi<ldcr to whom 
a. contract ha.oi bet<n 11.wariled ishall execute and file three copies 
of f,uch contrnct with the Auditor within fifteen days ufter 
the- a.ward has been made. 

1103.06 FAILURE TO EXECUTE CONTRACT, .F&ilure to 
e:r.ecute & contract a.nd file an ucet!ptuble bond within fifteen 
days of the Onte of the contract award, us bereiu }-ltovided, 
11hall be ju1:1t and sufficient Muse for the annulment of the 
.award, anJ. for forfeit.Ure of the propo11al gnnra.nty to tbe 
(.~uuniy in ilquidatinu o1 da1nagci, su~tnin-eJ. 

Section 1101. Scope of \Vork, 

1104.01 INTENT OF PLANS AND SPEOil'IOATlONS. Tho 
intent of the J1le.n.s anil speci.fieo.tiona i~ to provide for the 
~nstruetion nn<l completion of every detail of the work des•. 
eribed thor~iu.. It is unJe.ri.too,1 that the Gontraetor for all or 
any part of the work will furnish all labor, material, tooU, 
transportation and auppliee required to tnM.e each item com
plete in aecordance with tb.e contract. 

110-1.02 SPECIAL WORK. Any eondit!on!I not. t':overed by 
these etnodard apecificat.ione are ~tated in tho t1pecial pro 
viaione. 

1104,03 INCREASED OR DECREASED QUA.NTl'rIEll.. Tb• 
Uonnly Do11rd resorvee the right to uutke 1>uch iuer0-0..!<l' or de• 

' 
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eTeue in the quantities of the work shown on the plans as may 
be considered neceasary to complete fully and satiafaetori.ly 
the eon11trurtion included in the contract.. The compenae.tion 
to th e Contractor for sue.h changes will be &s provided in 
Article 1109.04. 

1104.W. EXTRA WORK. The County Board re11erves the right 
to order the performance of work of n. class not contemplated 
in the proposal but whlch n1ay be considered necesMry to 

1 complete satiafe.etorily the work included in the contra.et. 
Such extra work shall be pa.id for as provided in Article 

i 1109.04. 

I 

1 
I 
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1104.05 MAINTENANCE OF DETOUB&. Unless so re
quired by the plans or the. special provit1iont, the Contr:,.etor 
will not be required to 8.&6Ume any respon.:,ibility in conneotioa 
with the maintena..nee or marking of Juite.ble detovrs. 

1104.08 RE¥0VAL AND DISPOSAL O"J! 8Tllt1CTUBE8 
AND OBSTR'OCTIONS. The Contractor for bridge and eul
vert woTk eha.11 remove any eri11ting structure or part of 
11trueture that in nny way interferes with the new construction. 
If 11peeific payment for such work has not been providea ,in 
the contra.cti it will be paid for n.s extra work. 

The Con.tractor for road work shill) remove any J[l.8,terlals 
or 11tructures found on the -right of w&y which are not to ·re
main in rla.ce or which have not been de11igu.awd :foy UM in 
the new COn!.truction. The removal of pipe enl-Ye.rtt &od lb• 
disposition of same will no be, paid for directly but th-11 be 
considered as iueideatal work; and the coat of 111.eh. removal 
.trod disposal shall be considered to be included Ul the coffl• 
prlee for other item11. The removal and d~tiQD. of. ~ . 
or other roa1'1onry or monolithie tonetete «m5tmetiA11. lrill lte 
pa.id for. If the contract doe& not contain U iM9l t.w 111el 
work, it will be paid for as extra. work. 

1104.07 RIGHTS IN AND 1J8B OF ll4A.'1BBJ41:8 ivvMD 
ON THE ]UGH'? or WAY, Uni ... ,t ... d to tie ~ In 
tho contract documents, all materlaJB, ;ua ,... ,e 211 fil.1'4l1 

sand, timber, and structures or pa,rta •f ffiGefill!t, ...,114 8 · 
the right of way of the higltww.7 or on lan.A .eq.'01Nd 4lit: .. 
work, are the property of the Cou.11.ty; OJ' •f the b._..,411 .tl>.• :fM 
title to the land, ~d shall net be oaed or l$ l 01 · I ."1 ~ 
Contrn.ctor without spee,ial penalalion. hom UHi. lSbal....,. 
When the Contraetor ia petmitttd Uli 1l8e Jllllteria2 fl :n;,} ort * 
right of way, e.ny exe.avatioDa that h mskel bt1oW ta at• 
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elev&tion11 ,bnU be har,kfill('d with or.her suitable 1naterial1 go 
that the finished roO.ll will conform to the grnde shown on the 
plus. No e1tra con1ponsation will be nll<>wed for wch 1,atk, 
filling. 

1104.08 FINAL CLEANING UP. Beforo final tttecl_)tance of 
the work the Contractor shaU ren1ove all unuacd n:AteriAI and 
rubbhih from tho site of the work, ri,:ruedy any ol:ije-etiomtbl1t.. 
conditions thnt be may have cre&ted on private prClperty. an,1 
leave tho right of w&y in a ~lean and present.ble condition, 

1104.09 RIGHT OF WAY AND RAILROAD CROSSINGS. 
Right of ·wa.y for the Toad will he proviJed with(,ut cos-~ to 
the Contractor, and it is conte1uplnted that nll of the needed 
right of way will have been ti.<'quired before the work is pla,·ed 
undor contract. Whenever it is neee!'s.aty to secure additional 
-right of Wl\y, performanre of the wol'k affected tber9-by is 
contingent upon the 11eeuring of euch right of \Vay. No elainls 
will be allowi'd for loss or damage occationed b.v \le-lays in 
Becuring right of way. 

Whenever the work involves eonatruetion ,vith which railroad 
companies arc conee-rue<l, the perfonuan,-o of the wDrk js <"OU• 
tingcnt upon arrnngen1enti. with the railroad <"ornpanie!! for 
tht> proposed construction. No claims will be allowed for losi. 
or damage cnu.~ed by failure to complete such arrangemen1,. 

1104.10 PUBLIC UTILITIES, The o,vners or opero.tors of 
public utilities ~ball h&Ye accC!.B to the work for the in;;.tnlla· 
tio11 or adju::.bnent of service eonue-ction-1, No cornpeneation 
shall be allowed bees.use of delay or ioterferenC'C eawed hy 
1ueb work. All frnmo~ of openings for valvt.'-tll, u1anhnll:'!1, r-atrb 
bas-ina Qt other fixtures en~1,untered in n.roe.!I to Lu co'l--ered by 
a. pavement, 8hn.ll be aJjuflt~d to the pro1Jer elevation heforfl' 
the paYenient is plaC'erl, Payinent for !!uch adju::tmcnt will be 
as provided in Paragraph 2301.35F, 

Section 1105. Control of \Vork. • 
1105,01 AUTHORITY OF ENGINEER. 1'hs Engi:n.r.er will 

hfl.>e geDernl snpcrvii,ion of the work, and will .Jee_i<le O.?J)' 

questions that ari50 with reference to the intent of the con
tra.ct documente and e-ontpUa.neo therewith. lie will p.!iK!I on 
all questions rcln.Llog to materials, work, r,rog-n·!S: ,U1pute11 nnd 
mutual rights between ~·ontractors, fulflllmeut of c,intrn('t and 
compensation, in aecordanet1 with thl~ t•rovision!l of the,c 
specifications. 

• 
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1106.02 PLANS. Thi: ofticial plan,, profilit& and erou
lf-C('tions. on file .in tbe otfiec -0f 'tb.e, Auditor &how th,) 
lol'.'&tion, ty11ieal coA.1trueti.,1n deta.ils and dimeuiom of the 
work contemplated. 'r&e ~-ork bl to be perforru~d ia. Mn
ionnitJ therewltb. exee11t in ('_Q.lle of error or unf(lreaee• con

tingency. 
'f'he pla.ns are m&dtJ up frrrm cartful :-urveys, a.nd Tepre!ent 

the for~cn coli~lnH'tion requircu1onts. Any deviatloD from 
tho plans made nt:'l!f":s;a.a-ry- by the engenci~ of eoniltfu¢tion, or 
becanl\e of error

1 
will be determined b:r the,. Engineer, and i.f 

neeMti!.ry, corrected or 1nod1!iuJ drawing, will be provided. 

1105.03 WORKING DRAWINGS. 'Brtd.ge Work. General 
drawings l!hovring suth. detail!! as sre necessa.ry to give a 
e-0.inpreben1>i.'13 idea uf the CQnstruetion that ill tonteAtplated, 
will be furlWllit>d to pr.021~ctive bidderR. The Contractor shall 
su:bruit to tht• Engineier far approW'RI three oopiea of thil 
datailed ahop dra:w-itrg!I of nil structural nteel work and tal,e
work p!.ani., 11.nd other detailed dra.winga, aa required by theltfl 
f'petifi~tiou ,s. Surh drawini:s .~hall be epprove<l by the State 
Il4lhv.·t1~• l~1nmie,i,>n. P:rior to tbu 1:1pproval of $'.H'.h pln.n~ "DY 
-u·ork done t)r 111r~tfidal ordered •hall he a.t the Contru.ctor't1 rilk~ 

Shop dra.,vioga fOT .!tee1 11trutlu.res ti.hall gi'"e lull detailed 
dime.n.~ion.s and 111iz.es of all C9ruponent . pA.Tts of the 11tructQ.1e, 
and details of 1tll 1Di-s~ellanooua pa.rU:1 tucb as pi.n!"1 J1uta, bo.lt11, 
rivets:1 Jrtun•, ete;. 

It ia exprwly under,too-1 t.hat th,:, approval of t~e workiDs 
drawing& :-<lllitnitted hy tile Contr11.1•tor OO\"t":r:l the requirement« 
fur strengt11 a.nil detrtil, and the 1'<Ju11ly aaf!IIIll8'1 no r~ponei"i, 

l,ility for 1crrors in iliiuensima. 

1105.M CONFORMITY WITH PLANS. N11 deviation front 
pln.M ·trill Le perniitted tl1e ChntrnrtoT w-i1hout the Enginoer'li 
writton approval 1..n1l authori7:tttiou. 

1105.05 COORDINATION OF SPEOIFIOATIONS, PLANS 
ANb SPECIAL PROVISIONS. ln e11,,,e of n.ny . disrreraney be• 
tween tho dra.wi.n~s nnrl the fil,rures written tht1ri.•on, the 
figures ore to he taken o.a corre<,t; ru-Vl in t"ll.818 oi any du1cTC(l· 
ancy be-twr,tu tl1e dru:Wings unJ. speci!it·atiow, the drawillg!l 
are to govern. In ra~e of a di,icrep&Dcy betwel'll the ieneral 
,plfl.eificntions. anr1 special pruvi1Jion~, or between tho dra.wingft 
and the l:lpe-eial l'roviJ!;ion!I, the Spticin1 Provj,iun!l shall govero. 

Tbc Contractor ehnil 11ot take n.d,·antage o! auy apparent 
error or omission in the plan11 or Mpet.i!icntiOn&, or of any 
diiter~pancy between the- pln.n.1 "'nd sporifiea.tions. The Engineer 

I 

I 

I 
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sh&ll be permitted to mak e neh co:rreetion and interpretation 
aa may be deemed neeeSB&ry for the fulfillment of the intent 
of the plans nnd specifications, subject to compensation u 
provided in Articles 1109.03, 1109.0:i and 1109.05, Written 
notice of changes in plans shall Lo given the Contra.eto.r by 
the Engineer. 

1106.06 SUPERVISION BY OON'.l'RACTOB. The Contractor 
shall a.t all times have a competent authorized representative 
on the work who Fhall have authority to take ia.ny 11.ction nec
essary for the fulfillment of the contract in accordance with 
the contract documents. A copy of the official plans and 
specilirations shall be available on the work at all times. 

1105.07 OONSTRUOTION STAKER. The Engineer shall &et 
the necessa.ry centerline, slope and grade sta.k:e11 prontptly upon 
notifieati.on by the Contractor that stakes are needed. 

For all Htrueturel!I, the Engineer shall set 11ta.kes for roadway 
centerline and eueb othor stakes as are neeesss.ry to establish 
definitely the location, elevation and alignre.e.nt of t.b.e 11troe• 
ture. If !!O requested by the Contractor, the Eugin·eer shall 
furnl.8h atakes determining the eenterli11e of pie«-11 or pedeatals, 
the face of abutments, and angles of the l\-inge or retaining 
wa.lh. When Buch stakes or lines are given by the Engineer, 
the County shall bo responsible for the correctness thereof. 

The County shall not be responsible for dei&ys tlue to 
la.ck of g:re.Uei or line stakes unleel! the Contrn.etor shall bnve 
given the Engineer twenty-four hours' ,rritten notice that 
such stakes will be neAded, and unleftfl hia work is being eon• 
ducted in a. satisfaetory mannor and at the epecified rate of 
progress. 

The Contractor shall be held responsible for the preservation 
of stakes and mnrk11.1 and if, in the opinion of the Engineer, 
any of the survoy stakes or marks have been earclessly or wil· 
fully destroyed or disturbed by tho Contra.etor, the cost of re• 
plaeiDg them shall be charged against hlo1 and deducted fro111 
the payment for the work. 

1105.08 AUTHORITY AND DUTIES or INSPECTOR. The 
County Roa.rd may appoint inepector:i to in8peet all 1natoriah: 
used and nil work done under the contract. Suth in:tpeetion 
may extend to e.oy part of the work nnd to the preparation or 
manu:.fo.cture of the materiaJs to be used. 'l'he Inspoctor will not 
be permitted to n1odify in a.ny way the provisions of the con 
tract documents1 nor io delay t.b.e work by failing to io.Bpect 
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materials and work with reasonable promptness. An inspector 
is placed on the work to keep the Engineer informed as to its 
progress and the manner, in which it is bM.ng done; also, to 
call the Contra.etor's attention to any infringements of the 
contract documents. 'l'he Inspector shall not act a.s foreman 
or perfonn. other duties for the Contractor, nor improperly 
interfeTe with the managcmeut o-f the work. Re will not be 
authorized to approve or accept a.ny portion of the work, In 
ease of dis.pute between the Contractor and Inspector as to 
quality of materials or the manner of performing the work, 
the lnspeetor shall have authority to reject materials or sus
pond the work until the que-i,tion at U!eue can be decided by 
the 'Engineer. Written notice of the suspension of work shall 
be given to the Engineer and the Oon.t:ractor. 

1105.09 INSPECTION. '1:he Contractor shall furnish the 
Engineer with ev&ry .ren.sonable facility for a.aeertaining 
wbetheT the work ia being performed. in conformance with the 
contract documents. At any time before acceptance of the 
work, upon -request of the Engineer, the- Contractor, 1hall re
move or uncover euch portions of tho finished work as the 
Engineer m1:1.y diroct. After exa.mination hae been made, tbe 
Contractor shall restore such portions of the work to the 
standard required by the contra.ct documents. 

If the work thus exposed or axe.mined proves acceptable, th-e 
uncovering or t'emoving and repln.c.ing of the covering, or the 
restoriug of the parts romoveil 1 sha.11 be paid for as ertra work, 
e:1:eept that no payment shall be ma.de for tho '\\'Olk involved 
in cheeking tbe smoothness of concrete surfaceB. If the work 
thus axposed and e..i:amined proves UJlACceptable, the Con
tra.ctor 6ball re-pla.ee the defective work in accordance with the 
specifications, and shall be paid only the contract price for 
the work as finally accepted. Work done or materials uaed 
without suitable supervision Ol' inspection by th.e Engineer may 
be ordet'ed removed and replaced at the Contrn.etor's expense. 

1106.10 RRMOV AL OF DI:FEOTIVE WORK. Any defective 
work shall be removed and replaced at the Contractor's ei

pense. 
Should the Contracto-r ia.il or refnse to remove defective 

work when so ordered by the Eugineer1 the Engineer shall have 
authority to C1rder th..e Contractor to suspend further operations, 
and ma.y withhold payment on eetin1ates until such defective 
work has been removed a.nd replaced in aceordA.nee with the 
plam and apecifica.tions. Continued failure or refuta.l on the 

• 
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jeeted by the Engineer QV&n though 1t may prev101Wy have 
been accepted. Stored ma.tarials t,haJl be &0 located u to fa· 
eilitate thorough inspe('.tion, 

1106.04 DEFEUTIVE MATERIALS. !ifaterials which do not 
meet the requirement!:! <,! tl:iese &pecifications will be rejected, 
and shall be promptly removed from the work, 

Section 1107. Legal Relatioru and Responsibility 
to the Public 

110'7.0l LAWS TO BE OBSERVED, The Contr&etor is pre• 
e:umed to ho familiar with all laws, ordinan~e, and regulations 
that may in any manner affect those engaged or employed 
upon the work, or the materials or equipment used in or upoa 
the work, or that may in any way affl>Ct the conduct of the 
work. The Contractor 11hall so eondue~ tho work that conflict 
with any aucb laws, OYdino..ncM or regulations l'lll be avoided 
and he she.ll 8B.YO hartnleM the County and it11 repre~enta-· 
tives a.gain11t e.ny claim '1rimg from \' iolation thereof .. 

The Contral".tor thall give preft.irenee to Iowa dom&Btic labor,. 
in accordance with the provisions of Chapter 73, Code of Iowa 
1946, and thia provision is hereby ,pecifica.lly made a part of 
any contract of v.·hich these ~pedfio::utions are a part. A 
person shall be dee-med a dome:-1tic laborer of this State if he; 
is a ciilicn and has resided in this State for more than six 
months. 

1107.02 LIABILITY INSUJ\,ANCE. It 11bal1 he the Contrac• 
to--r '11 reepon!!ibility to see that nil o! the t'onstruction opera• 
tions ineident to the eoi;npletion of his contract are C-OYered 
by Jiability infl!uraneo in order th.at the general public or any 
representative of the County lll&y have reeour!'le against 
& respon~iLle party for injuries or tl.nmage,s au&tained as & 

result of i-aid con!\truction operations. 'this requirement shall 
apply with equa.l force., ,vhf'i.her the work is performed b:
(1) pel'sons omploylld directly by the Contractor, (2) by &; 

subcontractor or bis employee!!, or (3) by a.n indrpendent con• 
tractor. 

The lhtbility insurnnce shall be writt(lll by an ioaur&nte com
p&ny (or comp&lliei,) qualified to do blll!ine~s in Iowa. The 
minimum eo\~ero.ge provided by such it1surance aball he 

'Public Liability lnsurnnce--
$10,000 per person 
$201000 per accident 
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PMperty Damage Iuurance
$ 5,000 per accident 

:failure on the part of the Contractor to comply with the 
requirement.9 of this article will be eonsidered sufficient c.a.uae 
to shut down the work, withhold eetima.tea. and to- disque.lify 
him from -ree.eiving further contra.ct awards. 

1107,03 PERMITS AND LIOENSES. The Contractor sho.ll 
procure all necesu.ry pe1·roits and licenses, pay n.11 charges o.nd 
fees, and give &11 notices neces.sa.ry and incident to tho due nod 
lawful prosocution of the work. 

1107.04 PATENTED DEVICES, MATER.IALS AND Pll,0-
0ESSEB, The Contru.ctor ehn.11 indemnify and save harmlese 
the County agtµnst all clalllls for infringement of patents, or 
!or royalty on toolit

1 
machinery, applinnces, devices or materials 

used in the const,uction and t'OtUplet~on of the wo.rk except 
11uth. a.<1 o.re 11pecifically r6qllired by the contract docun1ents. 

The C.ounty ft,llsume-9 re1q1onsi"bility for the payment of 
claim11 for dawA-ges for pa.tent or copyright infringement ur 
for royalties on material, processes, specifications or types of 
eongtruction that are required by the contract documents. 

1107.05 RESTORATION OF SURFAOES OPE?,J:D BY PEll,
MIT. If, prior to fina.l a.cceptan.ce, any repa..irs to tho roadway 
constructecl hereunder a.re made necessary by the eoni.truction 
or repair of dralllll or B8W8?!\1 the laying or repairing of pipes 
or conduits for telegraph or electric wire1, or from .any other 
disturbance of the said roadway under perinisaion issued by 
the County J3oard, the Contractor shall, upon notification by 
the Engineer, immerliatc.ly nui..ke the neeos~ary rt:pairs :i.n con· 
formity with the specifications. Such repairs shall be paid 
for a.a extra W'oTk unlea& such repairs are made neeeasary by 
the negligence or caTeles,lllle"• of the Contractor, in whieh event 
110 extra. <'omp€n.J&tion will be allowed. 

The Contractor !!hall not authorize a,ny peT&on or perKOru to 
make o.n opening in th& roadwa.y unless a per1nit, duly author• 
lze.d Ly the County, is pre~ontotl. 

1107.0(; SANITARY PROVISIONS. 'the Contractor shall 
provide for his employees thb neee:,sary sa.nito.ry conveuienee, 
properly ~eclu<l.ed, a.nd shall qbl>Or-ve ull rulea and regulations of 
the state and Joeal health offieials and take HUCh precaution• 
a11 are neceeaary to a.void creating unsanitary conditions. 

1107.07 POBLIO CONVENIENCE AND SAFETY. During 
the progress ol th& work the Ooutr&Ctor shall make proviaion 

---· -

' 

• 
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for Ute con.venience of the t :avellog pu)Uc '$lld the reaf.denU 
along the iwpt0\'8!lH~nti aud claims for extr& e.xpenn ineurred 
by reuoa thereof ah.all be tiJnlldered u prcr1.-ided in. Artiel'-
1109.ll4.. 

Wkeliever- it ii po11ible- to &. -so, &n.d a au.Hable road UI avail
able for detour, the C-.:Qllutf will eloae t&e portion Df the 
road uiuler c-0nstruct10-11, •nd. c1u1ae mita.b1@ 1le~ur ai&Ja to be 
ereeted mark:in!l l'Jli!b detour, If llO dc~ur ffJr tro..!fie is to 1,e 
pro,,ided Ly the (\Ju.nty, tb11 J-'1ttuf'l ¢ ,r,~(•W.l p,ov~.ivns ,\·ill 
au indicate. TLe Contraelor i~ not rt•quired to mai.ntaLD, tktou.r 
roads, nor the e.pprott.chti• to ten1por1t.r-f hn,Jgea,._ unle..s hi~ eon
tr&et ao provid~. 

Ma.terfala stored upon the hJghway aha.11 be 80 pla.eed i.!I to 
cau,e the m:inimuni obstruction to traffic. On higkwa.yJ1 oe' 
cupied by rlilro&d track!, the Contractor shall provide and 
maintain tempor&Ty platforms for the entrance and exit of 
pauengen to and from railway ea.rs. Si.dew11,lks, gulte-n, 
sewer iuleta and portiows of the higb,,.ays alljoining the road
wa.y under eonatruction shall not be oOOtrae~ Ui.Ore t.ha2t is 
ab8oJutely necessary. 

1107.08 BARBJCADES AND WAB.NINO SIGNS. Thf' Cori• 
tractor !!:ha11 provide &Dd main.t.uin bar.rie&des, dtu1ger and 
W..J'lling aigu:t, nod ~ititaLle and elfieient lights, and 11hall take 
every 1-'reeaution to prt!t:<"nt &l'ciJent..-. Tbe ContractQ?' i:iba.11 
provide, at hill own ex.pen1'0, !U<'h wu.tehroen a.o1 a.re 11.CCt>iU!&ry 

to protei:t hi.it equipn1ent a.ud to msintai11 proper lights. \\'itch• 
men that may ho neecssary to direct ltnffa· or pre,•ent tra,·el 
on any portion of the roa.d\tty &hall be· provid1:,'\l by tba Con
tractor on l"\o'ritten order from thtJ Engineer. U'nlCS:l the cun• 
tract. Bpec.ifi,·ally ;proYidea that ,uch ·watchmen o.re to be 
furnisbl)d by the Contractor, thi!I expenl«' .:ha.11 ?1bi paid fvr as 
r,roviJod tn Articl~ J 109.04. 

Where the road i~ undet hi11 contrul the Contr&.\~tor will bt:1 
held respon,iiblo for any Jr.unngo to the nt:'wly' comp!t'it\•d pur• 
tion:, of the' work retiulting fr(lnt traffic pennHteJ by his 
negligonce. 

1107.09 USE OF EXPLOSIVES. \\'bt•n the use of 1~1-pfqsi,·es 
ie necessary ::Cor the pro11e('ution of the work, tho Cotttnsctor 
lllhall u110 the utnio!lt cart• not tu l'ndanget life or property, antl 
~·ht:>nov.-r so ditet·toll, the 11un1bt1r arul sir.c of the charges &ball 
be reduced to inttura great.er !l-afety. ,All explo~ive, l'hiLll be 
tilorttd in a s~cu.re ,mannor1 a11d f.Wrag~ pb..teis t.hall be clearly 
mark~ ''Du.,ger--ExplOfU.voa' •• 
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The CQntract.or 's attention is ealleJ to existing .ltedera.l regu
lo.tiou::J. regarding the use of explosives. 

1107.10 PROTECTION AND RESTORATION or PROP
ERTY, The Contractor shall replace oc renew fences1 sidewalk! 
Qr other property da,naged Uy reason of his work or the negli• 
genee of his eutployees, He shall take suitable vreco.utious to 
prevent damage to telephone, telegraph and electric. tranit
mi11sion Jines along th& hjghway; to pipes, conduits and other 
underground structures, und eh.all carefully protect. f:ro1n dis
tuibo.nce all land monu1uenUI and property n.iarks uutil n.n a.u
thori2.ed a.gent has witne:IBed or otherwise re.fe1·encet.1. their lo
cation, and he sh:ill not remove them 11ntil so directed. He 
shall be roisponbible for e.ll damage or injury to property re• 
suiting from the proaeeution of the wo'rk, e.xc.ept that his re· 
sponsibiUty sha.ll not extend to damage to fences, telephon"', 
telegraph or electric lines oecuvying the right-of-wuy unlaw
fully, provided due e.u.ution has been used in removing them. 
The Contractor's respousibiiity shall not be released until the 
work under bis contra.et shull have Leen completed n.nJ 
a.ccepted. 

1107.11 RESPONSIBILITY I'OR DAMAGE CLAIMS. 'l'he 
Contro.ctor 1:1ball in<len1nify a1.1<l save harniloas the County auJ 
all il8 officer~ or agen~, 'from cln.i,us or lia.bilily of uuy c1a.rac• 
ter, aris..ing out of any aet.s ur 011tis:;ious, ueglcet or rui~conduct 
on the part of the Gontrn.rtor or his employee~. 

Responsibility of tho Contractor for all damages or injuries 
to the traveling public on any portion of the road covered by 
hie contra.ct shall not cease until the ,-.ark on such portion 
has been released by the Engineer. "Relflll.88 Uy the Engjneer" 
ahnll be con-stn1ed to mean a. ""-ritten ,1tate1uent by tho Engineer 
to the offeet t.hnt the Contractor n10.y cease to maintain 
baTriers o.nd reO lights, t31u.t the road may be opened to traffic, 
and that the Contractor ie relieYed of furth~r lllA.iutenance of 
that portion of tho road. Such 11 Relea11e by the Engine"r '' 
thnll not constitute an acceptan<'e o.t the work. 

The Contractor's re"pont1ihility for the maintenance of lights 
and barriers on any individual strut:ture shall cee.:o.e 1,1pon final 
acceptance of eueh structure, or '>~·hen speeifically released in 
writing by the Engineer. 

1107,12 OPENING or SECTION or HIGHWAY TO TRAF
FIC, T11e Contractor shull not Le fl'l!pOn!\ible for da.n\Bges to 
po:rtious of the road whi~h have Loen released liy tho Engineer 
auJ opened to traffic prior to finu.l approval and acceptance 
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1108.04 METlIODS AND EQUIP.MBNT. The methods, 
equipmeDt ana appliances Ul'.('d abllll produee a Jiatisfattory 
quality of work, flnd shaU be adequate to maintain the aehedule 
of progreg 1opecified. 

If Qt any time the eqnipment1 appliances or methods em• 
ployed o-n the work arPi ~uch that the quality o! t~ linit=1hed 
work ia not aati,factnry, or the s.pe\!ifiod rate of pro~resa ie not 
being n1aintained, the Contractor sba11 make iruC'h cll&ngea in 
the equipment or applianees, ot furnUlh 1ru..ch ne,v equipment 
or appliance11, or adopt such methods n.s wiU insure a 1111ti&fac
tory finiahed product with.in the contra.ct period. 

Pt'rmU!~ion given by the Engineer to use any particular 
method,, equipnient or appliances shall not be co.n...'ltrued: 

(a) To relieve thf'> Contractor from furnishing other ·equip
ment or appliance!.f, or adopting other methods for tbe 
pro!'ccution of tho work at any time that it a.ppe&.T!I 
nece,u111ry to do eo in order- to rroduee worli. eomply.ing
with the ~pccifiratioru, 

(b) To bind the C'ou11ty tQ acr('p1 
eon1p1t'tcd does not couform to the 
contract. 

"·ork whi<.>h wl1t'n 
rcquire1n~nts of the 

1108.05 CHARACTER OF WORKMEN, Any empioyee o! 
tho Contractor who is ea.rele8.111, incompetent or dl.~orderly, or 
ret'u.,os or neglects to perform hi.s "'Ork in sorordance with the 
,ipecification~, or Who shall commit trespass upon any publie 
or private property in the vicinity of the work

1 
!'h&H he dis• 

tlmrge.d upon tho written request of tho Engine,r, and ehstll 
not be reewplote.tl on ony of the work nrilc!'te written J"Ormis
~ion if:!' given hy the Engineer. 

1108.06 TEMPORARY SUSPENSION OF WORK. Wo,k 
Elhnll he sn~_p(>nJed "'·holly 01 in pnrt when, in thr, opinion of 
the Engineer, weath<'r or othor co1Hlition3 are onfe.-.ora.ble to 
its 1<atis!at'tory pro\i!ecution. Work !'bnll a.l~o be sut1pt'lnded at 
the direetion of the Engineer riendi.ug settlen1cnt of di:~p11t('IIJ 
arisjng out of failure of the Contractor to eomply i'l"itk the 
provi~io11~ of the contract. Written notice flf 1n1l!pen1don ot 
work eha.li be given by thf' Engineer. 

1108.07 EXTENSION OF CONTRACT PERIOD. .An e.xten-
10ion of thl' t'ontro,•t peri1J,] may hf' gr:ultf1l h_\- the County Ward 
for any of the following re11.i.on"': 

(a) Additional ·work r(lsultin(! fro111 a ruodific:-ation of the 
rle.ntJ for the projeet. 
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-th ·1 De.lap duaw.1- by the L'ount1-
(e) Other reaaon.ll hty'oud the coDttol f.Jf the c.ontradl)f wbieli 

lll the Cuunty B011.rd '• jw.ignl.t·.ltl, woul•.! juatity •utb ex• 

ten&.i.Q'~ 

.No extension of eontn~t perlod will l,e ·t.Howed for varla• 
tiorui: betwetin eontraet quu:titiet and :1ctual -qualltitiej 'Whteh 
~o:,t be prt.>-dt.'ttrulio.etl and which amt,u:at to l,i1n tha.n fU 
pel' cei:it of the eor.t-rt.t:t q1Jant.ltle"-. 

1108.0S FAILUlUl TO COloU'LETB WOII.K WITHIN CON· 
TB.ACT PERIOD. Ii the Contracto1 fail• to ~mpl~te b..i1 work 
within tbl!' eoctract period, or any ti:1.te11i!ion thereof •• pTo.
viJed in Artii·le 11os.ur, niJ 1.:D.ntraet Dall, withouc fQrth•r 
8..l;'t"ion or xiout:ti. b• in i,\t'fau)t. The t.'011Dty Board mf.Y, IH U-ll 
OJ?tion. permit the Coutr&etor or hit .-U::cty to f:ODJJ.llet• tU 
work included iu th\t \'Onlr1lct1 or zo,e.y l'roceed to complete Ule 
work. in accord11.-arc 'With lhe r,rovi$iona of Arti~le 1108..10. Uli 
either ev1n1t, the Contractor or bla- auroty shall be respoq.aib1e 
for all eoi,ta incident to the (!01111,letlon of the work, -.ad alao 
for thti liq1lld&.t~d da.m.ageti ttipula.ted in the prop-Ola.I form.. 
'l'bb Uoonty - Hoatli m•1 W1U\'e wuth porti.ou of the li.qnhln.te•1 
da.tnagu at tnw.y necn.ie lifter the \'i'ork la in condi\ion for the 
,afe nnd ~onvenitnt UP.e by the tra.\-·eling public. 

1108.09 OONTRAOTS IN DEFAULT. 'f~ ("ounty Uo~rd 1rv.1 
lleel&re a. coni.rlLet in t.leta·u!t for an1· OlHl ol the follo•ing 
reuon:11; 

(a) Failure to complete tlie work within the c:ontract peri.od 
or a.ny e:ttt1U1lon thereof. 

( b) .Failure or rofuul to c,.unply v.-i.tb- &ll order ol th• Engisi· 
eer ,\-ithin & rea.!sOnnl;le ths1e. 

(c.) Fa.Hu,1.i or refu.11al to ren.ov& rojected maurl.J•. 

_(d) f'ailur~ or refu~al to pt,rt'(.lrn1 anew any def«;tive or 
unaci::eptablt, '1t'Ork.. 

{e) Banlttllptr.y or iwH,lvcney, or the nH,.kiog of an auign~ 
ment I.or tho benefit of cJ'e-ditora. 

(f) Fail'ur\l to carry on the work in au atc-eptoble manner. 

1108.10 COMPLETION OF CONTRACTS IN Dm'AVLT, If 
for any re1U1uu a. ('Ohtriu·t i11 derlo.reJ iu ,h,fa.ult, the County 
Board shall ha.\e the rigbt 1 ~it111,ut }'tOCttll!I or (H:tion at law, to 
take over all or any portion of the work and ilompl•t;t, it. ~t 
its oi-'Uon, either by day lu.bur or by relett.ing same. Wrlttea 
noti~e i,hall L,, J;{'i\·c,11 tlie C"-'ntr~etor hy tbe County Board. tbat 
hi!! coutnu·t baa been iJt'clo.reJ. In default, and upou receivi■I 
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aucli notiee, thti Contractor shall :pea<:eat,ly ralinquish pos;;es. 
aion ol the said work or the parts thtlreof specified in t.he 
notice. 

The L'ounty BuarJ n1ay, at its vpti.on .1.oJ at a ft"1.1t.al whi◄·h it 
eou,-ider~ ri;a:.mnal,Ie, retain all n1a.terinl, equiprnent and Jo<,l'S 
on tho work until thu ,,,.·orlc has betin co111plt•tt1J. 

~1:llht•r the\ 'ouuty oc uuy .Mun.1.bcr of tih· B,va.nl nr employet• 
tht'rl•tif i-hall l•e iu il.ny way Ji~ble or :!I.L'•·onnta.Lle to tlie l'uH
trurt(;t' or his surety for the 1u~tbu,l J,y wbid.t lhli cn111rilutio1J of 
the, :-iu.itl '"ork, or any purtio-n. lhereflf, n,ay bt: ncro1nt1lkl.ed 01 

for the prlc-e pui<l thereJor. ~h,,nld tho c:o:st ot eOii..pletlug tlie 
work lw iu 1'xce:-.~ of lhe original ci>ntract pri1!P, tLt, Coutn.1.ctur 
a.11,.l Li,; :.urety shall Le held re:-pOtJ:jilJle !or F'tH.·11 0xl!e8111 cost, 

t-,huul,l the cost ot ,uc.h cou1pletion, iritlwJin~ v.11 pro1-,e1 charge:-, 
he ]('18& tl1an the original ,~01Jtract pril'P, the :unount so ~avcJ 
FhaU be puid 10 the Contnuitor. Neitht'r J,_v tnki11g O\"Cr the wol"k 
nvr hy di:claring the coutrat"t Jefault 11hul1 the ( 'ooot;- -fort',!it 
the right to rer(J\'~r damug-t•~ fron1 tL(• Cuntr11etor or LiS ~urety 
for failure to <'OIHplere hii- t•ll'tire c,intns(t. 

1108.11 TERMINATION OF CONTRACTOR'S RESPONSI
BILITY. The contract ahaU bo c-0ns.i,lered l·om11lc>tt1J wb.tin the 
work has Ueen acc~ptetl in w1itJ11g Uy tln• t'ouut,1 ..Uu:;.;,l. :-;u, '.:i 
a!'cuptnuee shall release the Contrnctor Irv,n all Jurth'-'r oL-[i~a• 
tion with re:1pect thel'cto, except a,9 to eonditious nn,1 .t'Pquire
ments ~ct fo.rth in his bond. 

Section 1109. Measurement and Pa>n1ent 

1109.01 MEASUREMENT OF QUANTITIES. The v,ork coin· 
plotod unUor the contraet sh1'1J1 bfl 1uen!'lureJ ~ttl'Ordiug to 
United State!! Standard meo.sure-s. Payu1e1it will be biHt>tl on 
the netua} qunntity of work perfur1,1t:id llildcr the difftitent 
clru,~dficntions of work in the co11tract1 e:xrept ns otherwh1e 
@peeiflcnllJ pto\'ided in the wethod of DlL'll."illro,ucnt for \"ariQus 
classes of work. 

\\'hen the eontral;'t bus bet'll eo1npJ1!ted without rua!etial 
cho.nge:s in the plans, tbi' Coutractoi nu<l lh,.• County Uoa11l n,ay 
enter- i11to written agrcerntJnt tbnt final sottlcment will he 
bRl"-ed on contract qut1ntitiei; witllout l't'lnt'asurcnult:1.t. 

1109,02 SCOPE OF PAYMENT. Tht· Co!ltra,:tor shall ll<.'ccpt 
th& <'Oinpensntion ht•rt•in iirovided a!J full ray1uent for furni~h· 
ing ull mah!ria,IR, labor, tQ0}11 nuil e•{lt1p1heut aotl for pcrfonn
ing all work uucler thf' toutrnti; 1d-.n r .. r all t"ollt~ au,;ing from 
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'hf, iletiun Qf the £:len1ent:-, or fro11i n.ny unforcset'n t1iffi1·t1lti•!S 
whif'h JHa:· he ontl[luutcre<l duri1Jg tbf' -pru:-:eeution of t!Je .rork 
a11d up to Jhe tin10 of the nc~eptauce tLere,,!1 eXCt'pt da.1n:tgcs 
t<.J- t}1-0 work ,lu1· to url.fOl'l'!.eeabl;:. cauSe!! hcyonJ. the <:ontrol :tn,l 

without th£- fa.ult or uE!gligecre of the Contractor. 

1109.03 ADJUSTMENT IN CONTRACT PRICE. \Vhcn the 
ThC'llslued quuntity of auy il1•m of work vntief: by ruorc th.an 
20 perte11t fro1n the f'litirnutcd 'luantity specifit~d in the con
truct, an adjustment iH prit:o lllfl.Y l,e 1Hade fDr e,u('h itein vf 
work. Such n.tlju!:-hoeut n1ny be rl'•pie~ted l.,y ei\h{:r p;11ty to 

the cu.n tract. 
l! the in<"re:i"e or decrea3e in quantity is dne to n. change iu 

plan~ or .;pe~1ficat-iouii, any pri.('.C 11aju~t1nent ;.li;dJ tJe request!Jd 
and a~ree•l upon 1,efort thi• work is done. If the iufrPllSC or 
de,;:rf'a:.e in quuutity jh not tht:. rt•.q1Jt of a ch:Jug;c- in plat1$ or 
s_pl'Cifh'ntion~

1 
but re.sults fro1u errors in original e-;tim:itcs or 

unforeseen couUition.i, price u<lju~iruents 111ny Uc re<[U.C~t<·,J 

after tho work U! comphite<l. 
Iu 1naking price ndju,tn1ent,t cun;.i!lcration ,;hall l,~ gi-.en to 

the portion o! t.Le ctr•L uf th1\ Rork tl1at e:n.u be rla~.~ifit·•l n" 
:fi~ed coi:t~. inilepcnJeu.t of the exaC't quantity of ,v,Jrk per
forn1ed, Huch a,s traritcporta.tiou and in>sl!1llation coll!~ 110 t>l{IHp· 
01ent, ovcrbead co,;tr., et,-. .Any price adJu;rtrncnt 5hall be 
arrived &t from the stnudpoint that neither pnrty to tl.!e <"OO
tn1.ct f'h:dl Le penaliZeJ lJy th~ in,'.rt•a.s;e or oecreu~e in qunnti• 

ties ·which occa,.ivne,1 tbe price nJjustn1ent. 
All pdcc a,lju,;tn1e11ts 1-hnll be ugrced to li_,. the Cnun1 _v 

En~lnc1'r und the {_'ontrt;ctor o.n,l ~hall hA su\,_jc1'.t to lht• ap 

l'r,1,n.l (lf the. r,,unt:i,· Hoan1. 

1109.0-1 PAYMENT FOR WORK PERFORMED. The Con" 
tractor will receive and acrept puyiuent. for work porfortncd 

under bis contrnct7 as follows: 

A. Items of work performed which a.re covered by definite 
prices stipulated in the contra.ct, l<'or all item~ of ,-..ork 
perforrued wh.kh a.re covered by definite uuit pric('~ or 
lutnp su1n n1nounts spe,:ified i.n th-o contract, the Uoo
tractor shall re<'ci ve un<l accept corupen~ution o.t the ra.to 
:ipecified in the contrnet1 excefit O.R pnn·ltle,1 in Article 

1100.03. 

B. Extra. work. Extra W(.Jrk ordered by the Engineer, of 'l 

quality or class uol co,·cred hr the t:untrnet, will hr, pa.id 
for flt either un !"\~reed price or on a force u.ccount ba~1f-. 
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1. Ag.reed Price Buis; f'ot e:xtn. work or-de.Nd b1 ihe 
Engi.Dfff •nd per!ornied on. an 11g1Mc;l prie& 'oa!U, the 
Engineer 1U1d lho (..\u1tractor ih.r..ll ~nier into a. written 
agreenieDt bt'!ft;it1, .e!l..:h work ill uudertd.en.. Thi& 
written agrt.emCJit WU d~rihe ,ho e~\.nt. IFQrk t.hJ.t 
is to 1.,e douo, and ~&Ji specify the agr~~il price or 
priees tber-efor. 

2', Force Account Basis; I::.1:tn. l\ork l)et'!ormod on a 
force account LaaU'I will he l:'aid for in the fellowing 
n:innner: For lnborer3,, i~i'.Q!I. titi:,i•ketpt:!'31 fott:nen. 
11.nJ 1uperi.ntendeDt1 the Contra., tor t.hall r~ccive tho 
rate of wago 8ho,rn on previous 1,ay-rolt-. fc,r the time 
they are aetuully eni:r,ti:d in the extra. ·work, to whic.b 
1.haH he a,ldt"J nn al.uount equal to .!S ('~r.::·ent thereof,_ 
plus tho arrH_\Ufl~ of toeial flecuritr +u impo1eJ by 
la'"'· t1p1n\ the Colltrnt'tOr Lt(&tu-0 o! ancb. foree a-e• 
tount worlc, plu~ the t:fJst o! woriur:.l'a '• ~JX'DIB 0 

tion arid puU!ic lial.dit:v .i11.on;ranf!!"c. 'l'hu i-i percenr 
sball cov~r t'omt1en,-:1tion for Hui furru.!!11-ng of the 
.ae-<'.cssary ,rua.ll tools for tho .--)tk together with all 
other O\·erben1l i(euu ol' l!XJ>l'llae. The- ..-:...,gMI (.11 the 
8Uphtintendent, ti.rnf'kfit>por or f1\tc~1a wh\) ,s ~-
11l0Jell partly oa fori~e t:H'C•1'lC.t work an\l y.,.rtJy on 
other work II-hall he 11ronited hetw-H:p the two elaueic, 
of wo1'k ai:c,or,lir1i; to the uull;lb,,r pf n1en &huwn. by 
!hn l'ayro11~ at en1ph,.1ed on 1•.f11•h 1.''.:lP of "«'ork., 

l'or 01n.terials U.!lt>J on ftirl'e accounl "'"·ork the! ,.;on• 
tract,,r 1hnll ree.eivft th.n ac-tu.al (O'lt of the matc-ri&lt 
,h•Jivert'd on the WlHk, inl'.lndins- f1o•i.rht aud ltauli~ 
,·1iarge.!'I a• ~hown hy originul tf'C:elpte,1 hilt.-, to whirb 
cost shall he a.dae,l & euin f>q11&l t<> 15 p,u·ce11t thereof. 

For n1nrhioe,,-, tonli ot eqnipn1£'11\, llf!(l ft,1•l &.n~l 
lul,dce.ut~ thcrl'for, ,1~t"t.1pt. l'lmall hand tools ,rhlth 
111ay be tlSt'-111 the Engiueer ~ha.Jl al},lw tbe C".ontraetor 
J. r~orulhl\• rt•ntal at- a rat& to t,e JLCToed upon tn 
wriling he-fna• a111::h ,•n..rk ii' he.vu. Xo profit per
i:cntnge Rhall bn .11.cl1lad to th;:, rttt'Hal. 

t\nupeti"-Ati,,n as hert•in I>rov~,,o,J 3h □U !1e 81,.,;-ey,te,l 

by tbu l'ontructor ft~ plly1HP.nt in full f,H 1.1.1tra work 
don-e on a r,,re1; aecount l•1i.~u. an,l t<htlll 1nch~de the 
u110 of tools ani.l oquipt11t"t1t for which 110 rMltul i:i: 
aHrnved, O\~rhonU an,\ 1,rofiL 

At the t•nd ~if f';fl•h (lay tl,1> f',}ntrattor 1ohnt! preprne 
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payroll:t in rluplioate for Jn.bor furnished on a fnr(',e 
aceount ha;.~

1 
u"i.ng the r:'onnty'~ standar(l forre 

aef'ount iorm!I. Both eopi.es shall b6 signed by the 
Inspector and the Contraeto:r 's repre11entative. One 
<"ory lillall he, fnrni,;hed to th.e Engineer nnd ooe to 
tht, ContrE1ctor. C1aims for c-xtra work performed on 
& force account ba11is ~hall be !'lnbmitted tn the Engin
eer in tri.Plica-te. To tlie l'laims tahall be atta.ciled 
!'lueh ree('ipts or !<t-t1.ten1ents as t11e Engineer mn.y re.· 
quiro in support of FU('h clallns. Such claims Rhall 
he filed not la.ter thn.n the tenth day of the month 
following that 5n which the -..vork was actually per
forme{l, nnd shall include all lnbol' charges, rent&l 
rlutrge:,; on 1nR.chinery, tools n.nd equi-pn1ent, and all 
1na.torial charge!l -ino;ofar as they a.re e.vailable. 

1109.06 CANCELED WORK. \¥hen unforeseen di.ffieultios 
prevent or unreasonaLly delay the rompletion of the cnntract1 

or of certtrin item11 inc1n<lerl therein, the County Bonr!i 11h1dl bnvl:' 
the right to cancel any or all of such iteins. For the fini!\hei\ 
"f)QTtions of items canceled the Contrnctor will ho p~id at the 
t'outrat't unit prices, in arcordnncc ·with the provisions of 
Article 1109.04. 

For materials ordercil and Jelivered for 1he unfinh•hed portion 
of !<nrh ca.nc.elod or on1ittc(l item.:;, the ('onnt Y will pny 
col!t phH11 5 pcr('eut. A.S n.o ovcrhon.il !'barge. The ronl,rat'tot'8 
Pxpeni,e for work of hn.ndEng or tran~porting: such material shnll 

bf\ inrluda1l in c,omputing the cost. 
The f'ounty ,viH tll"'O pny :u1y u.rtoo.1 expcn~el'. l'IU!'-to.in('•l 

by the Contractor hy 'renRon of such canrellntion o-r omis~ion 
and not repre11ente'1 hy ,vork eon1p!eted or wa.tnrial dt'livered. 
Jn ('Ompulation of ma.teriri ) c0-1b, or C'xpr,TI~r>:o, Ruf>tained, no 
anticipated profit ,;•rill l,e in('lude<l, 1\foteri.ul pnirl for 1<h11.ll 
he(·o1nf> the propf'rty of tl1c County a11U ~hnll be 1li111pQ,.f'•l 
of ni:; directed by the Engineer. 

1100,06 PARTIAL PAThmNTS. If lho work e.xtondi, over a 
period of 1nor~ than one ruonth, the Contra.ctor v.-iH r('ceiv¥ 
monthly e1<tinlat.es h11.sed on the e.tnount of work "omp1otorl in 
an aeeeptablo rnanner. On contracts for whieb tl1e contract 
t'lu.m. -i!I Ten 'J'housan(l Dollars (el0,000.00) or roore, monthly 
estimo.tel'l lllRY l;e allowell on materinls of ne('eptnhle quality 
whif'b have !,eon delivered on the °"·ork and ~toreU in a 11ir·111ner 
~ntIBf:.etory to the Lngitioer. 'l'be 1-:ng:il1eer'!l n1<1r'lthly o~ti
mn.tes nre partial pHyment~ on tho contract sum, nnrl the al 
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1109.12 TIME LIMI'l'S l"OR. FINAL ADJOS'J'M'EWT. It is 
unJerstood that the (.ounty .'lha.11 not be bounJ to J,1n!':i.Jet 
application! for eorrettion o.t esti.ru.nte!. and pnym.erit:t alter tha 
Contractor hacS aigncrl his final e~timnte, or after SO Uay11, from 
the date when the f'iual e.1timate, i~ subn,itted to the Contral'tor 
for hia approval. 

• 
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CONS1'Rl1CTlON llETAILS 

DIVISION 21. EAR'fH,VORK OR GRADING 

1'hu ·wor\.. "tall couf-Jllt of thul ,,uwnior,ly i-el.:rred tv 11s 

gto.Uin, uu,1 sl1aJl ini:Iudd the ye.riv11s itfl,uLA antl upcrallons U~fl
,.r:.b~u Qn,1 l'-\J<'i.if1ecl i_u the fl.lHvwing wction~'. 

~ ll.l l. 
2l{t2, 
.., ... , .. 
_,1.;,. 

·2 ! l).L 

2lt1.), 

:'lt.18. 
~ 107. 
.!l•JS. 
.'.!IU9. 
..!110. 

Clt;t1.1nng :inJ Grubbing. 
Roatlw:iy and lionow ,!:;xeavat1on, 
Roa.Jway and llorruw l:;xcr,vat..ion~--8t.a.tion )It!a:sure-

1ncu.t. 
CbnJJnel l:xdl\•atl•.11;. 
8t::1ppin~:. f):i.lvagiu,b aud ~pl'C!\slin:t: Top 8o1l. 
Em ha.Dk men t::;. 

0 "'e.du:t.ul. 
;3,-,il Aggr1.:g!,te Suh-base . 
Na i U.Z-:t1 S1.1 hgrarle . 
tihou l,it r! tor Pt1 Vl' u1i'nt • 

Section 2101. Clearing and Grubbing 

2101,.01 DESORIPTION. Except for tr~ aad shrubs to be 
;tr v~ry,,J a~ indi~te,J o.n the. plau8 or de!dguated Ly t.h1t 
En;;iueur, all tre~, brush, ~brubs, 11turnpa, log,., wee\U• corn 
ftalk~, other bl'rho.ccous vegettl.Uon and all rubbish shall be rite
moved frou1 the- rigbt•of-11-'"BY and from borrow pits f.urnisb'611 
1,y Urn r\)unty. This 1..-nrk shall l~ cln..'lliJfle1l 8.!i follow11: 

/\. Clut1-tiu;;: .shall r.unsi11t of the- cutting and l"ti1nova1 of all 
tree:-- having ,Hatnetera 3 inches or more 1nea.sured at. • 
he.ii~bt t~ ini·hti.:, above the grouud. 

D. (;rubbiL<g shall cousi~t of tho re.lUO\"a.l of :-1tu1nps 3 lneh• 
or more in diameter aud lnrge rootP:. 

C. lf~rige removal !!ball eonei~ of the pulling or grubbint1, 
and dl.9J)Osing of bedae fences- of oMge orange or olher 
ah.rub-i, planted cloci,e to{:0thcr in rowii. If any inrtivi1lual 
tree of t11use t·ompo~ a hedge ha& a di&mcter grea.ter 
than 6 iuc.hf!& it 1i'ha.U be rueas;.ured separately as a tree, 

ll. Dn1,4h r1>rno\·a.l shall .cotu1i.st of pufii.ng 1:1r grubbi11g and 
.i;11po11lng or trees or :,hruh!I le-~" than 3 iu.:hff in di&meter 

and not t:la:i.sitltttl as bo.Jge. 
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E. ,Yee-d al)cl ruLLi11h rtniu,·al •hall t'Onlfist of tl1.t- remoril.l 
and ltillpnsa.l .:Jf wee<l:i, g~. t'orn 1'talk,, ot.her herbaceout 
Vl'get:ni<•11 11.nd ttll rutil,i,;.b ent:,•1JJJt.-~J on tho work.. 

2101.02 CONSTRUCTION. Vnl1.?s1 otbl'rniM t<ho11·n on the 
phin.s or ordered l,y the l:»~i.ofl'Cr, iht.- entire ar,::, t11 be eo\·ered 
l,y l,ml,anknict,l 1,bu.ll 1,e c)001'1'11 aotl g-n1bbed. l.1 ti-:.e d.i~p09al 
tJ{ tre-cs, hed~t'S 11nJ tln·nb-:1 f'Cl:1,,,·,~1L tltt c1ntr11.ctor 1::hall 
ti"tpet:t the rigbt.11 of the -fee owner nf tf1t' land t,, tb.8 tuat'c'rials 
tb1r~ 1,htaiue•l. .All titul-,er tm\cf',-1 11t the teqUNt ol the lanJ 
oi,,·n,•r and atnrOO l'l'ilhin viuw o! the r,Ja<ln; at h~_q tr<JutlSt, 
s!ia.ll l,e, trim.wed nnd, pilc,:l 111 ..:.eat :piles., .All atlH!IJ>~, rootsJ 
Uru,iJiJ w~d:s an1l rulJl1ah 1111,l all fr(>i:>~ (lr parts uf i.re1:t not 

c, ved 1...:. provi,Jed fll•O\'t"- sh:lll l,e \,ornf'U or othet'l'i-"1B~ di~poseJ. 
of as 1hrecte-d by the Eugint<1·r. 

2101.03 METHOD OF MEASUREMENT. irbe 1::n,rjnetr will 
u1easure i1H treci at u lttilght 1" 1:,~he-s a}t!)ve tLe "-:--11!!"•1. Tbe 
dinn•ctcr wil! be de1ennin{•<i L:'- lllt'la.iurJ:ug the l:'11-f'U!nfcrt.'"Dt'e 
to the ile1ln·:,el 11Hh e.ud ,li\itliug li.v· .::i..14. The ,"1.iataeter of 
:,;tu111J1S l!ht.ll l,\, the 1n·erag" ,JinnH•ter UJt"ll~urca u.t ~ut-t•ff, 

Th,, q11:1nlit) of h .. dce rows remov-ctl shall be n.n·-:l11J.n•J. in 
hundre-d:t of liueal foot. 

Th(• 11trrn&. from whit'h l.,ru~h 1:i rtiuHi\·p,l shllll be .1..:JevurL•d 10 

11q1111r~11 nf 100 ip;q\Jart' fo:"tt, 

2101.01 BASIS OF PAYMENT, Pn~·1nl'.'nt for cleit"ring anJ 
grul,b1ug an<l the reinoval of lie<lgc tU!ll IJru.,b, lllceruiured aa 
p'tO\.it.Jesl al,nvt<, •hllil 1,e- 111;l,le in arr1,nt:01eii; tv1th t1L~.f0Uol'1'lng 
sehe1lnle, CxcE•pt tb11t when W provhl,·d bl the eontrGtt tlli 
work n1ny be paiJ for at 1t 1t1p,1lateJ pt>r..:,,ntab'-' of tbi• M·hOO• 
ule: 

- -----
J lu lo b i11 irllh,.i, e 

().,.rr h in. 10 !'/ in jnc:lu·-i><• 
Ch·tt q in u, l'l in :111du~1\,r 
Over ll. in lo tj in, indu1hr 
O..tr ll in. h• 13 in i11r.h1•i\r. 
Ovu 18 in. tu 2f ,n iudu,i1.
l_her ~ in. tu,o in i!'ldu,i,,r 
fl\',rt .~il in. to ",\6 ln. in,h.,1ht. 
lh~r 'l(i in (Q 42 in j,u:lu,h~ 
O,.n -l-? in. 10 4n in. lndu,ne 
01rr ·1-'1 i,1 1n 6'1 ii,. iodu~h~ 
(krr C,/l i11. 

--
Cluuinr 

-~·--···- -
$ 0.2J 

l! ,, 

0 "' LtO 
t'l'.i 
1 'Yl I 
4 '.' .·, 

I 6 I\ 
7_t,o 

1 il Cll 
1, I'(] I IK ;,o, 

r'Jr ..u-iug 
G,ubb;~ ... 

G ru.bbi.nc 
• - ··--
$ O J.S $ O.IO 

J.40 l .9S 
2.4;i 

'.\ " ,.11u 4.iO 
4,fl°) 6.r.i 
5,fjl) 9.10 
~ uo ll .75 '., 1 '.'i no 

12 Yt l().00 
J;_~:} 11 ~l 
.:1. _.,, I '"-~ .!.~ f)il I 4J ;51 
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B. Rcn1•n·n1 an•l l)i5J!l1s1nl o( Log~ or Down Timher-{')nt!· 

half t},i' priee for ele1tnng. 

0. Ile.-1go RrtnQTnl--$12.00 11er 100 feet. 

D. l~ru'<h Remo••al---♦D.~Cl pt·r f'qurrro of 100 ~uarl• f(•rL 

}:.. Brn1t1Yal flt Gnnring: t_',lrn [.July 1 to Octoher l)-t0.20 
per 100 ,quare f~et. 

l'. We~,l Remo\a! -'fhe Tcmnvnl 11.n,1 dit-'I)O:;!l.l of wl'cd~. 
grn.1-~, corn ~talks antl ,)fbt'r hPrlHtcenu~ vogcto.tion ~bitll 
not ho pa1,1 for Jiret·tJy but );hnll ht'1 indude.--l i.n the 

r1..1ntract unit rnee!I for pxea.,·ntion. 

The l'1>tiinated 1·o~t for el,·nring nnd grul,hJf,g, 1·,11np11ted in 
nl"cordancu with the proy1 ... io-n~ of thi~ -~p,tt.i,,n, •hBll bf' ,-,bown in 

the contract antl inclu1lcd in the t:Ontrart ~um. 

Section 2102. Road'\\-ay and Borro,\.· Excavation 

2102.01 DESCRIPTION. 'flii.t work flhtt.11 include the reo1oval 
of all ma.t.eriule a!! indicate,\ on the d<:trli:led roadway pluns e.n,1 
fro1n borrow pi.t!l e"".lt<:lu~jve of that rle;;i~ateJ a~ channel ex
ca.vo.tion.. It shall al:'o i.nelude the rl"tuo>al of material nerf-~· 
i::nry to pn,\·itle t1.uitn\Jle approaches froni inter-,ie1•ting h.ighway.\, 
and prh·ate entranee!I. Tt 11hall include 3.11 the "'luq,ing: aiu1 
sloping nP('f'S.'>ary for the runf-tructiou of ibe rua.llbed, Bh•11e1s1 

gntter!", inlet au<l outlet dih·hcR in Cl•ufonolty with the a.lign· 
ment !!rade und rros!l !ie,:t-il>n~ ~lic.,,\'11 on the -plau,1 and vdth 

the!!iC i<fwdfir ntion~. 
The Contractor ·will 11{' '"'1ni.re(l to work nrouud pole lines 

withnnt extra cun1pe11~ntion. 

2102,02 OLASSll'ICATION OF EXCAVATION. \ll road-way 
a111l h,1rT11w pxrn,·nh0n "'-ill h<' el:-..,o-.it'ierl. n..~ 1'ln<:;, in. ('ht.~~ 1n.,, 
f'la.!li:: 12 or i'h1-s~ J:1 n.11 hereniafter Jefioc,1 anfl rti. in,lit.'tde;l in 

the t"oatru.ct. 
Clnl'ls JO e.xl.'aviition e.hall inch1rle nll n(lrmnl earth n1utf>rillllf 

wch as. lotnu, ~ilt, gnrnbo, pf'at, t>lay, :'loft "hnl0, sand or gra.vel. 
It "lla\1 inclulle fragmentary roe]< or boulOer!'. handled in the 
manneT normal to thil'! t'la~c; of e:a:('8-\'!ltior1. 1t l'lhnl\ include any 
combinn.tlon of tlH' above des<'rihi!d nin.tcrial!l onJ any other 

materio.l not ('la.•~ified a~ Class 12. 
,vhen ~p1•cifieally ~taterl ln the Rpe{'i.nl Pro'\-i~~<)nl!. thnt por· 

tion of t'ox{'.O.vatiriu which "·,,ul,l uthe-rw:~e hr (·l\1~Ja.ifier:I a.11 t'la><t'I 
!fl l'X<:tlsatiou an,l nn which rH, eud haul ,•,ill 1,e roq\tJff!ll, wi!l 
hl' da;,,-ificrl as r1a~i, JO,\ f-,\i,ll' C'u~t Ext:OYullo11. JS'.o ext·a,n\i1Hl 

f 
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will \.,ti ,·1a:-~1i1cll as- l'hi.M 1r_\ i'X('<'P.t ,,;-iu:rn llpe,•!£:.,•::i.t,, 0 ]tto

YJ11Pd i11 tJir Fpt>t·i,.d Pr,)vi ... i(H.:~. L:rr:,••t1tin1i Will li.=, ,·t~~.;-"d ~ 
('la:1--1! HL\ :-.id-a t'aJt .F:xr .. "tvt1t1un n1•l_t', when at .i.~a.st !:-7"i; .,f 1\n 
rxr:.I\ otion i11 any \)Ht' m,ie •:an Le 1ne-Jude•l in tht!" <'.)a•.:. an,i 
,vbt·n ('ft.<"l1 of 1l1E:' \&r,ciu:- :-ertiun~ io t>e phH·,:1l ln ;!;,'<" c-!n:-.s i.; 
jlU) J(••·t or lllOtl'. ln l••ni.:,1h sud when Jt:':rh t.p,1,::i:.i,111r, ,l,··lrl·-• 

1,1arkx•d 011 tllt' plan! Pt ,lc-JH:riht><J in the prui-0-~1~. 
Cl~~ 12 e-xt>nvation :shall inchlt!e the actual n1en::c1ted. v,:•Iwne

of granite, tr:1p, quartzite, chert, lime~toiw, aa.n,btt.,ne, ha.iii 
shale or ~late in nnturnl ledg.-;, or di~place<1 ni:i.sst", lt !<htll 

o..lso includ1• the es-timntetl or 1Hf'a~ur~.-] ,·oluna• of rn,;;k fraa'· 
n1ent~ or bont<lers \\"hith n,:cur on t}it• ~urtu•e or in i=\l.l~uTfat·c

riepol'litii n1it•·•l 'With earth, s:1.nd or grnv1•l wlieo their ~lZ<', 

numher or loc:ition !JTOYents tEeni frcnn b~iug '1andle,j n1 a 

manner norm:i.l tn L1:i~-~ 10 excavation. 
Clas~ 13 excavation flhnll ineludr, all material,; ·nchi,1,c,d 1?n1hir 

the Jefinition.!I of Class 10 an,] 12 and nnr tlthPT Jnt1tcd11! rn• 
coun1erer1 reg-nrdlei-s ('f it, nature. 1'h\~ vorious mAtt'rial .. ei, 
connterPii iu ClaN 13 ex,·-A.Ya!ion !'ha!l l<e u~•!d ilf' di,1,0:--cd 0,f 
a~ lier<"ln provirlr-d for the 1·a.tio1JA kin,111 {){ T\(8!Pri.a! but nu 
~P.pnrnte n1('1u;111"c1nents of sueh \·arioni,: (·lna.~t>-= nf matc-riab; iwill 

bt'1 m1tdf'. 'fhUJ clR..:!~ifit'n.tior1 t'over~ the 1...-ind of work ~'t,1,1 
11l(>nly- referreJ to as ''l1 n,0la.~.~ifi¢d Exr::n.i.ti.on ••. \\"ben ClaM 
13 ex,.nvation ;._ i,;1,e1•ifi,:,,l none of th(· e.:i.ettv;ttitin iniolvC'ld shs.11 
he tla~11.iflr,(l O!'f Cla,,. 10 or Cl:tl'IS 1:!. 

2102.03 REMOVAL AND DISPOSAL OP BOULDERS. 
Boui,lt'rl'I e11tount,H't'tl in '-'xcnvntion !<h:ill ht' l!'!IW'-·c,l or U-<.1r:e,,l. 
~urf:ice rn)!,•<'.'tion,. £>t' l,nuldrri; within Iba li1nits of the w:nk 

ia tho fDnn flf 1-ton1• walU, ,yu.1rln1,vs in ft•1t.'.'c li11.es or otl•'r 
n~:-emhl11,J hf':tpi'I shall he renH),·r,l wlu.'f~ 11f1'.••-'"•o.ry f.•1r t}~o 
~11.ti,.faelor_\· <'0111plt~tio11 of the wPr.k. Afil.\r thl' cun1pl ◄ 0 tion nf 

(''l:('rt\·atinn t)pi•r:,tions :rnil 11, n pa.rt of tliir fi:u~hint; proi;:dss 
il11• Contra<·i\H fllhall eoJ!(,.-,t ttll l,)n<:C1 boul,ler.~, rol'k!'t :'IH•l pi1•f.1-

of broken !,'onrrele tbs.\ show up Jµdn.; tla• finiHhini:: ont•r .. 1H1:1. 

RnulrlPrs :!<.l1ul1 lie di. ... poH•d of in -one t)r tnorc nf tlie fr,1Jn,'l'r"1g 
,vn ~·s-. 

A. Ro11!1l('r:'.< too l:t.r~e to he 101\ilf',l ~nd hauled e•)ll\·•·urtt11tl~

mnt; 11t the, f'ontr1'rtor'i. optinn, be 1.mrir,1 ,ic:ar tho •l•Ot 
at rrhkh they n,·('nr, C11.re. l'lllt>H l•t• taken th:..l l,oul,1en1 
t.o huriP,1 nr<' ro\·l.'tt'd with flt len!lt one fuut of earth. 

D. Boul,lt>ri, or ror.k frakrrnent/j nit.._\- },e 11!-t•,l in th" c-Jr,~tru{' 
tiQn of cntbtn1k111ent.! if ~n,~b nst' th1e8 Ul)t infertf.'Jfl w,fh 
the P-p1•('\fit•rl. ('OUJ,f,Jlttinn of illc etnbanknn'r1t, p1'('1,-iJt."d 
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they ani e{,,·ere,J with at teut one f1}0t •Jf t•arlh. Jf 

~uld$t • delivtrt>J to ,~mbaukm~Jlt iti t:.)n1hii,11.tion with 
••t\t'r u1a.terial h,terft'1e .,..·,tl1 f"Omp1,1etion tbt:y ih11.ll be 
f":JJl.o,-t•J tn.J -l~po~t·-1 vf a..111 11ro.,-ide,l in FD.fflgrapli D of 

t 1~ :i e.rtlf:J('. 

1_' t!· '11e qt1aut :y oJ j .. ..,uJ,1en or ro(·k fn1.grue~t~ B\a.lh1.hlll 
4t e.1 on-e L~~ is uH,rC' t.J1ftn 100 f'.lblf yard!!, !th"b 
t s•1n1 ,1 IDLY t.~• j'lil.t.e'.I in tho t:ml,:,ok.n1f'n\ n"r leu than 
two feet t,,.eto1,· tli,i fit1hhr,) grail~ linil 10 I\CCQrJan,;~ 
w tJ1 ;.(le pr,_,,;j_~ll)n:s of .\itic-h· i1ti6.11\ ex<'tj>l tl111! they 

111,a..Jl \,e. <""o,;t:re,l ,,-,th Jl.t h .. .ut- t.wo feet ilf eurth on 

1-i(•{;e!i, 

ii'. BnnlJfr! r•l1t ,1L.,p•Jil'd ol :is pro,idt'1l st,t,vc will l,,e n'8J 
fur fUli1.g g'U!lie.1 vr will be rh·ked lo ncnt ,;On..l'act pill:!',; 
Ji.t 1,·J1;.1~ 'ff. t1Hu t},l' right 0-f wily uc-ce-.&·1hle ftom. the 

t·ti\"t'.led w.,y. 
H,.,ut.:i,•1., ex,·e-1,t th~e han,H,.-d 10 a way uon·nul 1,,) Class HI 

f:'lni'lvat,t,i;_ 1\·tll l,e ,hu:sl~i1"1 u.s l"l~.i11, 1:! c:u·O.\tttu111. Lx,--a.,·a· 
tit.hi 1..!lli,.\, 1vr !!>1.: purl·;)&e of bu;;:'iJtg bou!Jeri will uot be 

rneuutttd ur paid ftrr. 

2102.0-1 RE:MOV AL OF UNSTABLE SOILS.. Where c1t!:i.· 

·at ion to the fiuahl:'11 grad~ li11e:- le:.i.vea &. .1oub~r11.do of ut1itat,J1J, 

~Ill. lhl'l }:n.uH t·f I'llll)' rEHJUif<l the Cont.ra...:.tor to reJnO\"d tb~ un 

1,;ta.),le ,.._att·ri1..l o.ud Ua<:kii.ll to the fini.~he,1 grull" with a;:i..l1:1· 

f:~ctory 111.att•l'i!L 

•Thi:" ()ur.frllrtur shall C<Judu,·t hi!! opera.tions in tu<:h n. 1;•.-ay 
th1.t lite Engineer i.it gi1 t"I1 npport'l1uity to ta.kc cro:18 ~·tt.ti.1,11tll 

tn1:·1u1ur.::11cot1 require,! bcf(Jf<l tlH: backfill i• 111(;.ceU. 

'l'lie l:Tig:in,:er 111n)· ,Jei:-lu:nat.:i hA uno1table euil-;, :rn-.t-:rial11 tn 
,~ou11tcn::d 11.Lo,·~ tht• olt-,'aliOt\ ut thlc' Hni~btJ. iul,grnt11~, if the 
:cod ia nf sut:h natun, th:1t it cunn,,t Le properly rou<1oli.,l:,tcd 111 

ewJ,rnili;ment~. .All UO!ltaLlc materi1,1.l ilhull l;e dl><}JO:<tiii <1{ a, 
t,p•.'tifi1·J in Article 210♦-Ul7. 

If the pla:n;.. t>how lo~atiun~ 11l1cre uul<ltublc soil11 ate to h~ 
rf'n1ovc,l u.nJ rrp\a{'t-J the whrl< ,!111,ll l,tt J.ont: in f\t•turdoa1•e w1tU 

the fulh1wini t•rovii,iun:<· 

.\, Tl:i(• linit:.bI•~ )oil -~11nll be removed tQ lhe eli::-vation 
f:IH;"-n on tLa plans •.tnrl ·~h3.ll bt'. d\ipo~r.J of tu1 ind1eoted 
,,n tb•• Jdl\-ri:t or n, directe<l liy tho Eoginetir. 'l'h ,: t11·ei.s 
tt,ut ••xcRvah••l i,hl\11 lie ),~<·kfillt.'d wilh thi: 1uatc1inl 

l'~!l1~l 'l.\,r /lll tl1e fJ!&.lUI, 



t l,~e !'.l.s poialble to- ~on.9truetkm '3'pert1tlona, and on r6a:c!s th.kl 
!'.llu11-t Li,, k..evt open \.) t-ra:We duri.Dg ... 01:111:tTu.ction, 11,.dcqw11.J! 
provls~on shall he u1ad,p. !Of' the .;,_fet_.,· .and r-onver.ienc....e of the 
tn.,,.lll::.:- J)UW,(:. I( the Cvntral'"t<>r fa.!}~1 !,) t'i18lO.t .. rll r~.tti_. 
fiui~hed lfork in H &u.1-faCt..,ry n:iarn,•~t, , -.•th,t1u¢r\.:.u .. tui..il l,e 

J>'"'''ntuiueQ :r '° •ndt!red ir:a, ·wri't,ng 1,-v ·12:ie F;q:,ui.e-e·· n•it,l .·'.I 
!ioii-hing u..ntl lll8i1,Lt•v.1n1,·t> wvrk ,._, i:i; s:i.tai·,.. t,>JT "'JnJitltn.i. 

BcfortJ tl.nal ac,.,ept~•.:<.:<:1 th1· r~,u.J1\-fl1 i,l,alJ l,e i .. t:.lili:·d tur 
t..1 'lvel 11ui,~tant1aU.v tnJe t.o litu; cra,le •11J trvtB ll•<:t-.., 

1.'lic dtgn_-e of fi.ni..'"h f,ir gra,Eng alOp·~~ 1lHH1:i.ltr, 11.nJ dltthe" 
&lt:JI L'1 Ui.M urJin.arily obtrdna1lt,, through the ·,it-e ~f ~11,t.:i:l.ie 
power C'{1tif1?uf.'rL t>pcrn.t1ng und~r favorti.life ~ndit:ons- :.J<l 

(,tJt•rati•J Uy 111Jull~d \Tnrki;,-n1. llan,l u,t•lt.,<>,.13 vf !in1si:uu1r: 1t:ll 
lie requ.ire,J only 11, tlio event that sai ,-,f5,( tc:y tt<tctilt'! ttre r,ot 
olbe?Wr•t~ ohtaiued, 

!10'.l.ll GR.ADI.NG TO& PAVING. rJ,u f1>Uow.1ng re-quir~ .. 
1:,t•l,t, i.hu.ll l'q11,I.)' t11 contract• for. gradi:.ig w1.:ir'l UJ he -don.e 1:· 

\'Ot1jtnu·tu1n with 1•a\iu:r: Wt)rk l"Q"'ctl)!.l bJ, ·.Qijt'":•r-.t ~-t" ... ~· 

fr,Jm th,: c-Jt1t1~t tor 1!-te fl&\e:tucHt.. 

Tl;c ~ra.tliug t·oJDtt:1ctor 11hall 1,uil,l tht" re~~ grade to : Ue 
full "-'ltltL o1 the- Toa(ll,~ ir.C.t1 with !1:t!,l ,1•nt; Cl'owu to Pt·J\1da 
11ur!n~1 drai11agt'. \\.tth1u thll l.\.rNI. i::;~\w.;.i.ll hue:a 0110 foot 011t-

1li,lt· tt,c e-d~ j){ tLC: prtiJ>O.Cil 1•a.>etuent llJhl ,v.thin 11-.::iJ tOO 
fo,,t ~1!!tiou lc:1gth tlie R\crage ai1rfne1~ eli-Yati",Jn i,I the rough 
gru.\lc ,.hall nl1t be low-er tha.n th,.1 tt.\l'!ngti olt'\'ation vf tilt 

J•!f.l ~•a1c11t lltbgrttdti au,.l ,-h:tll 11ot be ul,o\·l! thla t~le-\·:ition L,y 
tllPfO 1!1&n 0.2 foot. 

ff aur,,liu tnafi;~~:,1 iutondnct for lu:,·r u~ Jv. tho l'Oli!truct.ii.ln 
•>f 11Uould~1:oi j3 dq,c1:f!te-d w1tb.i:1 tltc '.11u111 \l{ tLL• '!'0'1.Uhed such 
u,nh.'ria! \;l,!111 Le 110 pb.(•1•1t aud JLt.triltute,] i;s t:, offer nfl 
lt·riulU 1nt,,rfer11nc-o In the ri,11-trutl.t'-Hi u.rul f'inLlhing (Jf tboe 
f•A\ l'UH:nt. 8\lff1,:i,,ut QP(:l.!i.ng,9. a.hnll lie f\V\·1d1:,l thrvuc:;lr a,uc,b 
iun!L•r,.al tt1 tno\"i1k fur (1tle.qm~t:, dr1au1go ~o ,11Ie ditctius. 

2102.12 M.ETlIOD 01, NEASU'llEMENT. 'Che Bnguutt•t w·,H 
,l!'lt•ri1tl11e lh,· <jlHlntit,· uf \'l.1r« H). rm.:c- l(J,,\, Chn• 1~ j)"t (_~ < •., 

13 n1nt1•1 ,:;I •·l.,·a:-v:;1.h.-.J fron1 th,· n,i1dww.'\, (rt:!Jt t""""-'" pit 1n•i 
fn1:11 •!r11'i11ai.,t r-l1atinf'li.,, ,~Hier ti,?1.t1 1titereer,1ittg ,llt,-11ee :,11:l 
f!ur,11.;. l'XN"f"1 I(,. h1·•'t'i1,~f11•r pru",,!{'f:, m, ,._•q11,.nH:•11t!I. "''11 !t-e
n:a,.1'• h,v eruu .. w,11011\11,~· tht• arcn 1 ,:,·.:;;i\.-,,tri\ hc1,1n, aud &f',·1 

f'Xlft\llll1\ft, \t•linn,•s ,,1!1 t,i-, ,01r.1•nt,•1: Ill t'1lbi1.. \lari.t .. !t'G,ll the 
1'1''""" ~~j·!H1-" nw&,u1 .. 10@-i,f!i !,v tlie avt•rn~ (>»d n,,•a ;:.l"th¢..l. 

Jt l,qth 1'i1t""' Ill\ Si,!,- t n1tl F'(.•~"'"';1on f!'¢d 1 'lll..<iM Hl •.J:et-1& 

ti•ll1 h, l'f'f', ,ti"J ill th~· ,t.;,1~ 1•1•>J(..l('t~ t 1•1" amount -lt!r C'1a ~ 10, 
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e'le!i'---r:.l!J1n, will he deLern:i.ill~ tut t,1Jlowa: t-:,hrin'kage {::i;etora 
,r ,J l)e ,\e,1~:m .:ie-.l by •1:\:"dini.tll..e (i/fJJeti Hito $Uiti~t,J'e :;itx!.:.ortR 
h,a,ing (:;..r:-t1...,, .. ..,01l ,·,,i,1ht<or;.!;, ii.:.t~urlHg i,,)11..t •ut:s. and ~Gl

bar.k."12:C:..:;i'.", r,n,1 Jin,!lnt th1• tti.tio that t"1U!-L<t hf't',\ef"n e-:o;;,·..a,..,.'! 
t ,,11 ~,;,1 <'n ,,:., kmt•nt 4.1ua1lt1tlE'!'. nctwt~n t.eY: 11,tntl◊M <'.!ffl 

::-i,_ri.n,1: ; ·l ti;;.. .... 11,.\.. ~t,1o c~"t 1;x,·avat1ctnt and(;-\.:~ 11•, 

f :=nt ,.ttir,11, tb 1· euTpl UI! , ,f t''.11:dl """ 1 1,1"' (I Yer tnihnnl:. ~~, ! q11:, o.
•, · :-.,:i will he ,·lti, .. •i.f:c-: r.3- Cla.;...o& 10. 1 .an h r.x1", \CJ.t ion. afl.ef I 111• 

1
-:<'~,-·,. •1 r:ilkage fartr:r, Jf'U·n,01:rn11 n.~ le--r.,;,, prn\',il1'd, li·•, 

lw .. n ,11•pl:,.,\_ 
·'11H' Y•Jhttnt-i •1£ tr-,p •oi1 ,-t1ir,pr~ and 11nh·•g~1I :111 (tt'<J\r1J1-.J ttl 

l'-(".;tillU :.ilu::. ~tH lK ,·xth1i\P,l fr11r.) qn~fi.t,~ n1c:1.:-c.\tr""l :i.,;. riro

" (i~l t1l_,.t1\'ll,. 

Bo1..I,1cr!I or rotk f1»r-iC'nt:t tlasi"ifie.,t ns Cl:-us 12 eunvati® 

Wi1l he .'lH'Ot~re.l 411 folluw": 
B,)uldt•ri;i tJuricd pt•:i.t tbf' !lite \\·l,cn' tbE'~· oe,:ur •ill be 

11,casured j-ciili-.1dually. 
Bouldrr9 or l""()tk fn'-gu:;l!nt'I deflt'J~ite,l in hu,pe or pile-1 ·-.,iU 

l,e 11:e~urr-il hy the tUbica.1 .-onttnts- of· tho 1leap or p1le, 
l-loul•l1•r.1 •)r rc•tlc fragment.; han1lh·d !!E'p&rab?ly froru .fiur, 

11,aterinl .ic.d r,l11<'e<l iu eo,tia.ok~uent.;; or in gulliea "i.U li.

me:..:inrctl ln I he ff"Qn2porti.ng Tchil'll'.', 
D0uliieN or rock fru.ir,:neni., l11\·u!d w,th e:qth, t:an•L gr;1,\.·el 

or othtr fine tnatcriol nncl. wb(dJ ran1H•l bP. b:nHll"d inn "''tl.Y 
zio:'llla.l j,r, t'lallll 10 ex,:antion will he ,ne.n.sun,d ln the f'o'l11rw
i'ng rt;;;.nne-r: The total ,olnme (lf the mixt,irt· (if 'tock anrl 
finf'r n1aterlal v.ill bli ,1t'te-rn1in,1d ljy cr,1'.>3 i;e,·f':.onal s,u!turnn• 

met,ts if prl).rti.-al. 01berwi!f!' it "-;l) 1.,,, e~timnte,1 hy thl~ 
}:11gin('f't, Thill volul'll.'I will },o ruultiplieil hy the •P.ti1na.ti•d 
perf't>nit_gc •>f to11'1 rarti,Jc!'I" larger tl,a.n rQ\lt inrbc!'I in tb.-rit 
larg~t ilitn~nsion. Tb!l quantity thus .dclAnninOO will Jn, tnn
l!iid{'~,:·d af Cla.sa l~ r:reavntion. 'l'he n.•utalnd:er Will he ton· 

<;i,lrred :1.11. Gln-u l/J es:..:a,·a.tion. 
B,,u)de,s hand!•~d anll depo~ted 1li fiue.l r0Aiti<1Ti in a. n1st1rH:-r 

nor;r,n.l to CT&!!~ 10 c.x,·u.vatl\'ln t;"ill not be rrtt1a.sur"°d as .('lnu 1! 

e,::cll\'ation. 
Tl10 lengt.11 of int~rc~pting ,Utche• an:tl f1ume11 wi.U be 

n11;:,511r0fl :.n feet 11long their f,tinterlin~. 
Selec.ted lJad,.fill m~terial eon~1sting of toH hi iti'I 1tatura.l 

eonilitio:l- flha.ll be 1T1fla:rutoo in ext-Avation. 
A,.:11-:"te•l bark fill matori&l cotutl!i--ti_n(r of ma.t&rial reelAimed 

from the l\ltf1l.t-C of M -old ro1Ul dinU h"'- ruGUUted Ul em.lffl.nk
n-1.i,nt. 'fo tbe meas:urt·d \."(llutne sMll NI llddW 30 pet~.ent to 
c<,10pie:n!i1te fot all 11hrh1kage that may "eur duriar eompae-ti<rn, 
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Spe('iril l,nckfill n1aterial sl,_a 11 be rueasured in ton, of m!lti"ri1ll 
pliH•ec\ e:.ttcpt thnt if nteas;uren1Pnt hy weight i!I iJ;11practicnl tbe 
nmteria] niuy he n1t>a;;;ure,1 by volunu> in the 1ran.sporting Vt!• 
hi('le nrrd tliii; volume <·nnverted to ton~ hy a:!suming that one 
('11hil" ya-rd of ni.aterial wei.J,:h$1 3000 pound:!, 

Tbe rpn1oval of pipe cul,·ert11; nun <lir<posal of ~an10 will not 
he mea~ured for rayment. 

2102.13 BASIS OT PAYMENT. The quantity of Toa.dway and 
horrow e:xl'avatiou n,en!-urod B!'; pr(n-;ded above ~ha.ll be palC 
for at the ,•ontrni·t r,ri1·t'.<> pl~r t·uhi-e yard fPr f'lnss !O,, 'Ji.:~ J.11,\, 
ClnE:, 1.:! Ru.\ l'h1,;1, 13 c:x,·avnhon, 11hi,·h prit·es ,hall he f;11J ton1• 

p1•11~ation fur ex,-n...-:itin;::r, \onding-. tr;iu~porting ,vith)n t!.ie fre¢ 

h.iul limit 101<1 ,lPpr,,iitin;:; t!1c e][o"lt\at<'•l 1n1ttC'rial in lh1i n,ann1>r 
pretu:."ribed in thcs~ speeifieatiou!I; tbe prepnrafion of the site 
for emhankmt>-nt~ 11nd the for1uation 80(1 cot11paction o:t erobank
mf'nt.<1; tb(' :fini9hing of tbe earth -rofulway, side ditcbea and 
slopes; repairing- and Teplaring of nil fen<'es that have heen 
unnecessarily d:,,_mag-cd or rcrno\·ed h;,· the C'ontra.rtor: and such 
int'idental ,\'ork as nu,y be required to n1ake the gra,~Ulg work 
cmnplett>. Payment will not h~ made for ~xca"t"atirin work 
done prior to th& i-taking a.nil cross sf'ctiorti[,g of the wo;k by 
tbe engineer. 

Wben the <'Ontmct containi:i & :af'p11rnte unit price for helow 
grade oxcavation nll "'X<.:3.Vftt°iou marle hPlow grRdo in l'ICt'Or
danl'e '\'\'itl1 the plR.nis or the order of the F.ntineer will be ptu,l 
for nt th£' rontrnct prici:I for sneh ex1·nvn.t1on. 

\Vhen the eontrnet doe11 not contain a sepa,:1.te- uuit 11rir1• f,:,r 

hf"low ;::-n1,le e-x<"aYntjnn hut the plan;; inJicatc that 1,uch ei:ca• 
vnti{)n 11' tn ho mn,le anrt ineloded in the tol:.l quantity of 
ronilw11y nnd horrow exravati.on, the •[U».ntit;>' of l,clon· grndf' 
t'.I~nvntinn n1n1],., in nc<"ordnncc ,vith th9 r•lan:, will h•• paid int 
nt tire er111ttn<"t t1nit pri<"e for the ela:>F o-t excn.-11,t\on inYohti<l. 

\Vhcn the c.ontrnrt does not contain a priri'..- for helow ,;rnile 
exea,·ati,1n n.nrl t}1(' plan~ rl,> not indir:ete- that l,elovt ,c-raJe ex.• 
rnvebuu l\ ill he requin~d, ~uch e:i:cayn.tion nr,lnrcd by thn 
Bnginfler i.hall l1e pn.id for n.t dotthle tile t·uutrart pril'c in tho 
t>fl~CI of Cltt~r- ]O cxe:i.Yation and at the contract prico- in the 
co."e of rJa~~ 12 or l'la.1111 13 excavation. 

,vhf'n tho t"Ontract C(lntain~ a price fvr; Cle.&." JO ~:x:ea1,·iitiOn 
only and the plnn:- do not indi('ate that t'l:~~" 1::! 1n11ten11l!I ur~ 

to he e.xpr<·t~l, 1tn~· nf'i•o~l!firy ('laflS l::? (''<e:'IY"tion, oither nl>o\'fl 
OT bel,1w gra<l1~, ·will he pair!. ft1r :1.t tPn time~ the (•orrtrru·t ~nit 
prii•fl< f<Jr f'JA.~ }0 l'X('!\VUtiOrJ. 



Exeavatiop, frJt intoreept.ing ditches ani !lu:c.:~ for th(!, n, 

c1~ ·QJ ~rfa.cc 'ff'iti!r trom tiOehtU ~"Ut111 into aid" J.ltiebt's 
ah.1111 ttt1 ~•:ud f,)r et the t•.:Jutrn.et pri'"e per lin.•111- foot for 111(1(';:h. 

diwbes &nd nome'-
Sel<·et&d. hwk!ilT ui:~u 1.., paid tor at th,. eontra1"t Jltit0 per 

('J.t,ic yard. 
Speti&l b:...t:klill ah:,U he pai.d f;Jt &t the roritract pri.ce 1,cr 

ton. 
£r,·1v&tion for ru11-(Jllt ditcl1e• to d.i\'ctt the f}()w c.,f wa.t,·r 

fron, side ,Ht, h('S 11wtt}' fr.:>n1 Jbe tm, of entbar.k~tnf! ~rill be 
ptnd !or •t the ,:-ontT:<4'1. t1n1t prire for Cla;,~ 10, <.1-.!!.;;· 12 lit 

Clan (::;, es..;:ivat,-0n 11..-,. th~ e:i!e may t,,e. 
The remt'1val of ~.i.i'tt euh,trt!I an•.l jH!!pOfl\l ot nu,e will 111>~ 

be pahl for dtrt<·tly but 1h!i.H l.ot' ,·.on~U.ieTecl a• wor\ :nt'!'idf'ntlil 
to exra't"a.t'iona 

Section 2103. Road,-·ay and Borrow Excantion 
Station J\lcasuranent 

2103.01 D&SCRIPTIO?i, Work ~outra.cto<l under the pr9v
~i.11i.u,1.- of thil. ~r.ti•on -will cone1~t pri.IJJ&:nly vf Aide 1;,rniow

es.c-a'"ation. It Jhnll coniiiriae th;,, llltn8 work u that ep.c.ifi9d 
on~r •e~tlu11 210:!, extept M to tnttbod of Ulenl!'Urcment •Jltl 
ba51..: of p&)'UlOJJ\ a.11.11 th1,1.t th1:) pltwfl tnay •how only _an ap-
1,roxi.aitte .:raJe line 11.orl typi.t:al rron M!(ltion._ E.-eept. u 
:inodjfle'1 by this lfc:liqn or by notahuns on the pla1aa,. tie 
pr_ovWo□ I! of pction 2102 t.ud other eecti.o• havitig nlt,NMf 

to roa,lway exeaT&tic,n and eu;ba.nkni.ent 6hall •pply to woJk 
perforn:.f'il under the provi:;iow, of thil ~tioa... -4ll a.ul· •• 
quired ~l1:1U l,e conf<i,lered a.a inf;idGUd W the WOT"-. and aot 
aubj~ct to lJINUUrement_ or payment. 

2103.02 OLA.SSl.FlCA.TlON. All e:rcavation ab•U be elu
sii'it'U all 1.'lwsi. 13 e:rcavo.tion.. 

2103.03 METHOD OF ¥EA.8ft"&BMRl,ij'l. 'l'Jte Bn .. rsr 
i;hfl.11 <'oa11111te in atRtion,i of JOO linu.l fee\ the loApll of ivad
way coniU rueted from meafureme11t.s al~ug the ~•terllU el 
the t(,rupletefi. roadway, 

The Engine.ct tihnll tl"lerruine the numWr of UtalNl:l· feM of 
roat'lw,.y cuJ-,,ftl1! of va.rio111 1,izes and typea ww.l}-4 by 
men1uri.ng along t.ho flo1'" hne o.t the eulve,-. 

210S.04 BASIS or PAYMBl!IT. For t,ht- flmbtr of ..... 
tions of roadway ron;;trur.ted, M~a!fllffd u pioriW ~ 
the .,,,nttnrtof' 11.hnll bfl paid th.f' ffflltract rrlM pet ·tt&llaa. 



}'qr th(' number of , --cil r. t of ro&tl~y c.u.\-vcrt• intt.U~l, 
mca1ured as. 1novit1eJ a.b,,,,.~ (hlfl . -coutta.ctor ah.au ht- paid tha 
eo1.trart prit·e-- per li[l('al foot. H1u·b pa1uient ¥tall be full 
t":0111pfl.noiitt,<Jb fot fur.aifhin& the JltO.teria.l fo.r lhe i•n.11,'t'rt.ll. a.nJ 
for their iu:o.t1'll1Jlim1, iu.tlu<liag an,- tlli.:S'l-·i..fiou 11d.:e:1~rr !vr 
"UrL in!'Jta.lialiun. 

Settioo 2104. Channel Exca,·ation 

l?10!.0l DESCIUPTJON. 'l'tu--. v:1Jrk •hall cou~t- il-f 1!;4' 
removal 9T tnatCTUl.l 1n1:idt-utal to ( h:uiu1·l ehfllii,CS uut.sule 

lhe !iniil~ cf thf.' d~u.ilt'"tl ro.i.!w~y 1. :O;:,c lle(:tio..- •L-o,,-n (HJ 
the pla111, tuul ~he ,liap()~al u! fL1 1 eJt!l-vtllt·ol mah:-ri.al" a!! .. buwu 
on ihe plu.ul', or as {lir('rt,iHl liy thll En5:inc,u•, 

210:l.O'.? CLASSIFICATION •. Chanuet ucav-:ition thaU bt 
clag5if'ifkl fls provided lu Artit.le 2102.02, 

2104.03 METHOD OF MEASUREME.NT. 1'hc1o- qu.a:"1.tit,1,• to 
lie, puid for ''"ill be t'he. ,:ub.w!, y111J.s tnC,&IJU!"P<l ill th., l'X• a.ni1.tlOt1, 
a.11 prtlierH,t,,1 iu Arth;le 210:?,12~ 

2104.04 BASIS OF PAY?,lllNT. The quauhtr Qt fliCAVl!'-· 
tion perfortt1eJ, tl:uaffif'd eutl u1e,a.ture.,t U 11r,i~t:ri~d ahovt•, 
irthall t.e pai,I for 1:1.t tbe e(lutract uu..it priee or prit'et pt.,?' t'Ubic 
yard f1Jr ''L":bannt<l Ext..--avu.tiorr,'' whiC'h price3 ahall be full 
c91nptiuSt1tion (or (•J:rnvati1.1i; ,11..1:i,l ◄U.!!pu"ling of the, 1uDt~riuJ 
wHhi11 f.ln1 (rc:-o huul li1ult o[ 1.000 ft.-Cl1 and furoiah:ug 4ll 
t"qul1,n1~1Jt, tool~, fll,or aud inctdefttllf'!J u~cete&r)· to e,>mrh::·te 
tlie w1~rk ext·e1•t for es.l'tivation u11dern~rtth t•rl<l~e t,panll. )\.here 
the, C'-lei11.rau1·0 of th._., b~i•.lge 1otn.11·turo nl ... 1\'0 tho Qti~w~ ,nnu..J 
line oll th,, ce11tt1l liuc of the "''lur111u,t L1 1~ fe.tit or 1:tol't', the 
ex1:tt~:ltiOn will bt• pnhi J\,r !\t lhQ 1·ontrur.t \llu\ pri,•et. Wht're 
th@ nl•v•·e 11;1::t1tiuneJ l'lt•8Fa-!H'8 it l~s th.'ln l::' fel't the e-.s:ca..-~
tiou untlt·rnt.'ath the }Jrid.tit.' t;trueturu 11,.nd \\'ithin 1fl ,fcrtt -.JU 
t•Ut·h tidt• of the 1:::dri·mt.• wi,fth vf l'l•&U, uu .. ·a!<Ut~J at tht:· Ci"nle'f' 
,of opa.n l.4t right uu_gl~a to tho ~~ntti:' lruL, 1.lf tht• n.1a1lv.'1l~, ••11 
Le pniJ for ut ,lt,ul,1-, ll;o c◊ntra(•t prit:e for eharittt>l '\i'll'3.VS· 
li1,n, 

Section 2105. Stripping. Salvabring and Spreading 
Top Soil 

2105.01 DESCRlPTION. Thii;. :ittJl•l a;UnU con<1i;-1t of rewo1,• 

111~ top 111,(,i\ fr,,u1 burrow pitF, l'Ut-.: IH a.rent to be ,·u,e::cU by 
t,11<\),t11lo11t-uts; thtJ lHt•j•:n:itiQu r,f ~od; th,1 L:s.u!lug, 11epo!it1ng 
Jud Fpri•~utioJ: tht'! tt>J• ~"',l 011 1,boulJ.cr,, iIDre;~ r~ru,.:i.tc.d &r~a,, 
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bvrruw 1_Jit$ and <•thcr dcsign:\lc-J nn•n!:!1 1n cou{onu-ity witli 

tin:' plan::! anil iht.•!o;e s_p-0tifin1.tion~. 

2105.0'2 PREPARATION OF S01>. .All ,vee<ls, grass o..n,l 
grow1rig cropt' Qr otL.t'r harl,n.1.:cnus Yt•g:t:U1.tit111 :-hall Lu 1i'1ow1t.l 
cloi,,e to tho groun,1 uu,1 hurued or disposetl of 11.1 ,lirctt~tl Ly 
tht1 En.,,iiuet>r. i:;od !,!\11ll l~ ~ltretJ<lc,l Ly "hallow lJlo·wiug- Qt 

Llad1ug, and. thurout,h J>ieing. 'fhe shr,•,!,]ju,g sball be l!oUf

fi('.icotly lhurut1gl1 to ~{rniit the soil to IJd l'(U;ily i<prea1l ,u 
e. i,h1n la~·cr ovi:r a.tt=a:ii tu bt.J eo\·ered. 

2105.03 EXCAVATION OI' TOP SOIL .. .\ft(lr any soJ -pres
e.ut huca l1l't1n prupO.rt.'(l th~ _ top soil thall be re1110,·ct.l tu tho 

dei,th i,;11eci1:ie<l by the Enb,ineer. 'l'he top soil u1ay l.,e uiovc.J 
directly tu an area where it i:ii to he used aud be ~prctul OY\lr 

that urea. Whero this ruethud of hnndling is iu1t•r~1tt\cal vr 
\\oulil rel!ult in u1:.nceo~:itlry OYerho.ul, the rnatori.111 wi!l L1• 

~h1.ced 1n sto1:k ptlP.$ tu be );.}i'tefld later. 

2105.04 PLACING TOP SOIL. 'l'ho top soil ii;hall Lo gprend 
uni.f'orulh' oYer llte l,l.rea to l;d covereJ.. Tho surface of the lop , 
~oil shall bo . :'lluootheJ 11.n,] loft in a finl:-.he<l eonditiou lfO thnt 

it will llrain pTopcrly. 

! 2105,05 l\U:THOD OJ' ~IEASUREMENT. The 11uutbor of 
cubli: :!-·:1Tds of top i.<'.lil 1noveJ ,\ in he Jete.t"llline,l by rneasur• 
ing: it it: vl:ico, either in 1:<to.-.k pile.:; <:on;.trutteJ n.tt llirljcte,l 

by LJ19 l;;ngl11t'er or ~prettd ov1~r area.~ Jcsig:na.ted to lie tu'-'CreU. 
lu c-ti.!lell wbt:rc th~ llH~tboll of han,lHng tup i,,)d i;; such a11 to 
11ret:lu<le the tukiD!; 1,( fina1 ,·ro~ t<~ctic,nal nH,.n1mreu1ent~ 
before tho to1i ~"il is phu:rd over an exravnted areu, ,th(• 
F.ngiueer !<hall detPrmine the a\ urngl' 1ll'ptb of tup ,soil plaebU 
auU. 11hull •uake corre;;pt•n,ling corr,:,·tion~ in q1iantihe~ ('.O!ll· 
puted from l·ro38 ,.e,:tuiuul 11w11,-uren.eut:;; tuko11 un t.l1c fini~hed 
work. 'l.'o!' 1'10il snlv11ged !rorn rxc&\'atl!d nrco.,t und pll.id fur 

"" t,,p t.oil will 11,it bi.1 inelu\le<l -in exeavatiou <tt1:.tntitiea for 

I 

I 

which rayuie-nt i~ m:1.de. 

2105,00 BASIS OF PA'Yll-IENT. For-- the 11tripping and 
1alvng-1n1,r o.t hip l"Ctil n,e:1,n1red n!t i.1Jeei/il}U a.lio\"C', tho Co11-
tractor shall lH,: r,:iid Lba cuntrnet prii·t> pt~r <"Uhit JatJ for 
/itri~J•it;.g Jln,1 ~~1\-l\l!il\g loJ• ~oil. 'l'l.Jis l'rico t<hn.ll bu full eoni• 
1,e·:, -Iii ti.on for prt:pari.J, g, :-1tri11i,i ng-1 tra [Lf~rtlnJ,C ti 111 l pl CH! ln~ 
the j >p ~oil in 1\• ,:Qr<ltu1t·tt w1tt1 tln~ ph11111 an,l tl,f':l',c P.f'''t:ifi<"a• 

tinns. 



2:106.05 ROCK TILLS. WL.e-r. the ~x~ava.te-,l n',.'lfl"t~o.t t"on
f.i~t!:I preilominnnfl_v {)f roek fra.gnumt• of t'!ttth F"_,e th:.t th1• 

m•teria.l cannot be 11h\.t:0,1} in layers ot the tbtckr.a.s p1g-.,;cribell 
above without t"ru.,hinl', pulvl:'rl..iing- or fnr-thcT hri:,:iking ,1,:-iwn 
the pier,e." r1~•n1ltint from tha txr-avatiC'n method!', aucli. m.a• 

terial may he pl:t.ce,i in tb~ l'mhnnk:i:cnt ::•) hori.:.J"ntal l.a:,;·,11,-~ 
not e.Srff,1ing 4 f"••l ui thld,.t1'$ t'..l.c"1 l.ayer 1!::1 11 fir½ leveled 
and tmoot}led l'rith si1it.:i.hlt· do1:('r end bJ' ,Jh·trd·,•1tJ,,., ot apalls. 
11.nrl finer !r11.J,,n:ne.nts or earth oYel' th~ f!Urtare. 

'l'he 4•foot lift!l sl.al1 not be cons\rnctell abo"te an t ''.<:vatjon 
2 ft"et holow the- fi11l~bed grade line,. The neit foqt of hci;:::t1t 
or timh:tnkruf'nt nu17 he place,1 in .one l:tyer crsiog ro·k flJ'tilli
an,1 finer fr:1gnH•ut11 whfch m:,,_,; he .ati-ifaet,1Ttly ron!oli~at~d 
l•y tbe dorer 6nrl trat"tor. The l~"-l fof,t bi?low the finishe'1 
j!tad,e, line V111ll lle ~omp('l.:!Pll of suitable earth f.Il!_OOthotl ~!nrl 
plncP-d in layers. not exceed.inf: 6 -int:bet1 iu lr•o-~o ihi.-lr.!1~ an,l 
rollod 95 hereinl,f'f(lr!J 11-pel.'tfi.ed. The f',,r,t.a,:Tt'lr .,1.ttll t'oadul!"t 
hii\ opcrntion8 in mJ(h • wa_y thnt the F,n~tH'<'I' if g'•;en op
port11nity tn t:-ike a.ny trv"''! tieetional Jl'lf,8.111Jri!!--n1ent re1:r1i:etl 
bf'fort"',, the c:trlh co,·er i:t -p!::H·E'li. 

2106.06 REBUILOING EMBANl:OU:NTS. ,A ri-.;i:il pave• 
nlf,ht tihall ntit he placotl partly 01) an •1ld an,i. p,::irt!y oo a 
newly ('On~trncted e1nhankmcnt, If tli:e whit!~ qr p,,'itlon of tho 
ex:Utin~ rtJRdht,1 i1 8veh nit to e&tt!e it to •·r~lP the eor,dition 
di':':'!('ribe,) ri!,(n·e; the part or ttit> fJl,1 e.-ihnnk111enf wh1C'h "·ould 
otbtirl'·i,<0 116 tiMte211k tbe pa.vt~ment l!hall he rt"n,1c,vPd to I hf' 
natun-11 grouul] Une or t,1 & depth nf !i feet lklow ti.:(' prn
~•n~c,J £h1isht,l gra<l1" line, ,,-fdci,t•,,er j,- 1bc le~( nnd te1:iuilt 
a.~ pte!«·rihtil for 11ew t'tnht111k1ucnt .... 

2106;07 DISPOSAL OI' UNST.4,BI.E SOD..S., l r'::st11;hl1 

,,1ils a-hall 01ll ht' u:<t'ti !n ('111hankrno1th1 fxn·pt ,v1ti1 ibe t:l'"' ,f:,t: 
11on11i~•ion of th,, Euginl·C'r. ThE> ~ of jPu1•h 1oil ~l)all lu!! 
:ivoirlt\J in tliut portion of the t'mlianktlH!'nt Lot1n3t'd by 146 
plun'J of th('I fiui8)ie,l ~rndo, a plane !5 ff'l"'t f;»t.:1o" t.Jiat plane
nn,1 thr plan,•!<. inakiiig 1 to 1 111,:,J•t"l outwwtrd fl;'0"'-1 th!!" pro~ 
po11e.l !<,}i,n1ld1·r line~. ,;rhtn u-.ed ill en1hnr--km<'nta~ the t:n~•it,l,, 
n1aterial 1,hnll be t1.prcn11 1n undv~nl lRyi•r• r,or mor~i tlan :J 
inrhct' thick ttnd t'.l),t'b luyer Mall -he ('1)\('rt••l with 1t ltJ\Pcr 'lI 
fit,t'r•rl'I of ;tnbl<1 inaterial. 

:!106.08 E11BJ\.NK:b-1ENTS ADJACENT TO CULVERTS 
AND BRIDGES. AJl cmhanl:m,.nt~ rilt\,'C•l ,.,_,ljfl("~ul t-:;i -tiddgo:1 
1_1r rulvcrts sh»ll bt1 pll-\.c.t,1 in :11·en,.!u.n,-e with 1li6 j>n,,·1.~ion-1 
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n! the fiCCtion ai•plying t,, the ron<;truttiou o.f tht> ~peciiil' 
type of i-truetnre Ju,ol,·o:.J ~oJ tn tonturnnty with tl1e -pro-
1,·i.s1ow, ,of .Artit:lti~ ~1(12.0S ~nd ~:l(J2.iJfl. 

2106.09 METHOD OF MEASUREMENT. The coostru1·• 
tion of enibankmcnt, will not Lo n1Cfl!,ure(I ~l!pl'.lrately t'or pu.y· 

iul'ut exeopt as f01lows; 

1 
.\.. llebuilding en1l,aok11H:Dt::-, Hcu1q,·al uf ex1,,t1ug t!1n\,unl,-

1nent~ n~ spociiie•J in Article 2106.U6 ::;hr~n b1;1. 11:<0..i:3.ure,i 

ns pro,·it.led irt Articli, :!lU~.12. 

I 

B. \Yater requi:rt-"d to Le u.,;ed for mui-i;l~ning 1nttlt·rin l,. 
plflcl'll i11 e111b,u1knu~nts shall L~ mea!'iured iu tLuusll.nJ, 
of gallons Ly guuging: the conteuU! of trunsp(Htiug Vt'· 

hl.elt•s or hy Tli(tcrh1;;:- the supply. 
2106,10 BASIS OF PAYMENT. Tbe work of builrling en,

bankments "'-ill not he paid for directly, but :.hall lie <:ou~iJ;:rt>d 

u,i ~ub:oddi:.i.ry- "ork pertaiuin:; t,; e~cavadoo or borrow .asi,1 

i11c:lo ◄ le.J i,l tho eontta..:t unit. prices tL.erefr.,r. 
E:.:c11,:\"ntiun" made necessnry in the -rti.l>u1lJiu1;1. vf i:w\Jar,k• 

iuent.i n.,. provided in ArLicle 210G.06 ~bu.11 bti puiJ ior in in'
<·orJ.1n1te \\1th th.c provision.i of A.rtidt) 310~.13, \-Vatt't require,} 
tc., l,e US(l,l foe nioistcning u1ateritil:1 plnceU in on1Lankn1eut;, 
:a-hall be paiJ for a.t tl1e contratt o!l.jt price lJl'i thou.,.u.nd gul 
Ions if such contract unit price i11 provided. lf 110 s.uch cllll· 
trntt pri,.e exi,,t>1 thi:1 \{'ater Phn1J \;c pail1 for fl! e;>;.1ra ·wuck 

n.:1 pro, i,led in Parn,p t1ph l lfJ!J.Ol B. 

Section 2107. Overhaul 
2107.01 DESCRIPTION. Ovurh~ul slHdl eonsillt ot the 

transporta0.011 ot ~:ii;en\.•fl.tli,l n,ntcrial fr(,m rolld\\OY t1.nJ l>or~ 
row e.xcavution, fru11L {"hun1.tJ l'l-1'.uvutiun, aud froJJl ex('u.vntioo 
for stru(.!tutc!l over u. Ubn.nt•e in ~x:t•,•1-1.:, 01' lhP flt:1; haul lin1it 
':.<pe-cifieri for the pnrti<.:ulfl.T kiu,1 of ~X.c'll\!ltirin i.Ilvulvt•U. 

2107.02 11BTHOD OF l'.JEASUREl\:IENT. Iu Jctennining 
what eou14litute~ n,;;,·t?:<:iittry l1aul, jt will be o.:-1~uu1ed thnt ma· 
teria.l tuke11 fr(.1111 exca·vatiuti will lie 1h•po~itell in a,ljaecnt em-
1Junkment tiftf'r buving been J11l11lcil the niiuim.tnn pot!.:1iblo 
lli:~tance, '£he l1nul di!'-tan,·e for ruat.crial 1uo,·e\l fron1 ont<n1..: 
the roa<lw1:1.)· shall btl I11cas.t1r1;J nl/lng tlHl i-horte~t route tleter• 
mine<l hy the Engineer to be foo.siblo IUlJ 1wti,;fautury. 1'hc 
haul di:<to.nce for lll&lerinl obtained !ro111 the rn:.i.,1tn~y a11U 
placr,,J in-side the roadwt1.y ,-hall be tnf'f.lflUl·ed t1-loog th1i l.'1;1.u1cr· 
line of the ro11dwt1.y. 
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The li1nits of frtie haul !ih&.11 he dc1ennineJ (rt,m a r.:'la.sa 
diagram by- fixing on the volu11te curYt\ two r10inta, orie on 
each side of tbe neutral gradP point, one in escnva.1ion and 
the- otbf'lr in en1bnn.kment; meh that tho Ui.J.tJLn,"N l>etween them 
eqnal.-t the free haul ,Jhiiunce, ttntl tl1e i..n<'luJ.:.,J qo~ntity of 
el:eava.tion rind t•rub:~uk;11<'nt l1aLlu1t·1•. All ll11;1t()rials wilhin 
tl1J1 free haul li1nit ah.all Le eliminated from .furth~r con• 
aideroHon. The di1<tr1.nc~ botwe-en the te-nter of gravity of the 
rpn1ui.ning nui.as of exra\·ittivn an,l tbe :remaining mns.s Qf 

ctnLank1aont miu.u~ the free haul dit,tance 11hall bo the over-
11aul 1.Hstant'e. Tho quantity of ove1baul 1ball he th• i•rodu<'.t of 
the overhaul dh,tarico in t1tatie>n!I of ]Off f"et multiplied h~· the 
numb,,r of cub.iC' ,yards of ruatedul bnulcJ a disto.nee ~"Teater 
than lLe free haul disto.nre. lJnlP!S otl1c1'wi::-1• 11roviJ.e<l iu 
tho contrnct do,·umonts, the frt'e haul 1li~tanee thaH be l,WJO 
fet't. 

2107,03 BASIS OF PAYMENT. The quantit_y of o,,1•rbauJ 
n1casured lls pto\'it.lt•d nbove l!hali 111) pitiJ for 11t l tc'l'it per 
,:lniion yartl witb the £ullowi111,; ex•·t>p1ioni: 

No overLn.nJ will be- pald fo.- seJeeteJ ba,,kfill oiatcrinl if 
it 1:-au be Necured nnU u~eJ n:; sbown uu the plttas. ~hou1,l 
changes fr(,1r1 the planjj cn.u~,• an inrre11.k in thu oece.ssu.ry 
haul, o'•t:!rbnul ,vill lie paiJ on !'.'Uch it1('rf'ase ut 'J (Tnt per 
station yard. 

Overhn.ul for all tl:1s~t•1 'Jf Cl.\'avoticJt1 for strueillrc~, exePpt 
Clu1<i. 2-1 11hull he pr~id for u.t 5 tent& }Jt•r stn.tiou yanl. Ovt-r· 
haul C>l'I ('l:i.s.11 ~4 f'S.:nvuti1111 tlutll he pai!l for f4l l .:~nt per 
station yorJ. 

No overhuul will l•e paid for cXl'tt\ldi()ll to whirh the pro · 
visitH1~ ol Berti.nu ~103 upplr. 

Section 2108. Soil-Agh"egate Sub-Base 
2108.01 DESCRIPTION. '£he con~truction of soil-ag~regnte> 

,.111.J•hh!lO !1h1lll u,u,.i!!I of tllo 01lJiti~in of .l,("ranulur mutflrial to 
tlie materinl in the e.xi,.thig ron<lbeU, the roixiug of thc·ae two 
u1nterials, tho tiht1.1,Ulg Rt1il ~onsolillntitJll of the, 111ixtln1• \n a,} . 
vani;o of the prPpa1'11tion for the pln,·t!nieut of a hue course, 
t<nrfa,('c c1>11r:-e or 1•n>--i""n1eat, 

2108.02 MATERIAL. 'l'b~ gr:u1nlar 1nnterif11 u:.tJ shall Le 
,-snd, gruvcl (Ir t·ru,.hetl .<1tonu wl1irh -wh~u tci.tetl liy tues.111, 

o! laboratory !'.tjeve~. ahit!l ,·onfonn to flu, t'1>llowing require
mt1nt~: 
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P1J,wng a 2 1 ,Z-ln~h ~ie\·c 
Pan11..· g n ~ n. 4 1.1eve 

Ps:!Sing ·i No. ]O Pieve 

55 

100% 
6;.i. h) lOl)o/o 

.150 to iOO~ 
0 to JOt-1\1 

2108.03 CONSTRUC'l'ION. Th"' v.idlh t,n,1 thit$n~-. of 
aot: a.c:/,;\:rt;;-s.te aul,.,~'hue to ll't! built ~l1!lll Le t11J'!t 1<how11 ,m tlle 
fla1:.A. The a1e:i lo l>e ~.cupu.,,11,~ tho _1uh,hue a,.W;t.Jl !,a lirc,n3ht 
to an ele\·t.!.ti.oa. "uch tl,at the ,1:ir(acc ot the •ul,-La.se v;lll 1.::£ at 

tlie rcquire-J. t:le~~tion. 
Tl.i.c surfar'c', of tlie- gra.(11.'J thm preparf'~ r.htdl ho v:a,i lit<d 

1Ju1form.ly t•) tbt• dtTth n.t-eic~~rr 1o p1u\·i1ltt ti,!'! ,qu411tity t,f 
t'J:1sting !>11,gradt> 1,111\,i':ti11.I r@•4u11c,t !in the ilUt ba::;e. 'lh~ £tnrj

fie,l 11,a.te-riu.l al1a!I l,r p1!lVt..ri1<::d to 1t1Lh a Jeg1ce tl1at it eu11-

ta.ius. no l(ll~ i,arlu·ks lar,.:,,ir thnn 011t' inrb. The granulnr ma• 
lf'riul i-ha.11 be, 1.;nifQnUly ,1i1tri.l•ut.-,l &{ the ntt-e t,bow!l oa: 
the plnu!I. 'l'he 1-,1il awl gr;tnnl'.1r 1:111t11rial ~hall be- tho-roughly 
n1ix,,d, and tbo 1nii:tur4, ,-hall b-t, t.rought uniformly to tht!I 
1uoit;ture i·t.onll•n"t- whi.r·h will iT1f!ure 111u:xi1uun, ;,:,,wpattion, 

The mix:turt 1thall tlic:u bo 1-pr,·!!.d an,1 ,;haJl(•J tn ~<·h a W11Y 
thnt ~·hen t:<-•mva('tr-J ih(, 1u!J-Laeo ,.;ill b_uvl.'I the req_oiretl 
crn:-1.!1 section. The ~111, !J&b,' 11-J.all then l1e l'.On:tpa.,•l.t'a l>y 1JJ88,Jl,9 

of a tamping t)pe rollet ifl a d,~gree of ll~n~ity not le.aa than 
95 p13r <:<:nt of 1na.x1•11um ,ll"n~l!y. 

2108.04 METIIOD OF MEASO'REMENT, 'L'ho F.ugineer 
•hall dtif l'fn1iue the rHd(.11 of 1mil•11ggn.•gate tiub-l,ns.l!I con!;truele,l 
hy r,1eaauting th1c hJ11gth along t11e centt•dine of th~ irub•hUlJ • 
.\.l int .. ~tH·l·tio11.i the. Ieng-th of ~uh-base- rncasur&J fat pa-y
went i:ihlill nut iutlude thnt l-'urtion of t'1·1tlerline whil·h uve-r
la.ps J>H•l-·i1,u~ly {'nu•trut·t, ,l or previ,;u,;ly 111oaisur1xl paX\lJuent 
l;a~e c,:iui~u ur- 1P1b-bn.,(', i,rnnulu.r 111.aterial fu,nt.><hod for tho 
con~trn,:tinn of 8oll aggregflte >Hl,-baxc 11ltail lie n,c11..,ure,l in 
ton11 ()f ~,(JOU pr,und't dry ,,,-eiblit tllJ wt•1ghe'-11 ,m 111.•tlle~ pro 

viile,l by the Contractor unJ eorn•i-t.-,1 for thA Wf'if:ht of 
n1ui,tu-re conta.itted. 

2108.05 BASIS OF PAYMENT. f'o-r the to1111tn1('tion of 
l!o1l·l!-~~r~gah• t:ub-l,a11e tuul!Jlnr~,l a~ provided nhove, the Con
tra<:lor -hall ht~ p~i1l tho eontra,t prit-0 plll'. utile ~hich aluill 
ho fnll l'•1tnp('nJUttiot1 for !urnii:bing· anJ applying water and 
fvr a,>iti~ s.11 ti>~ wur'I(. 11e••1?111ary for the 1'.Dn1plet1on of tbe 
•oil•u;;;1eg:1th• flub-Lu.AC in euiup11.Wlce with the i,Iu1 and speei
fit•atio~"'-

T\,r tlt11 u11111l!l'r of tons of gr111ular mfflrisl fmnisbed I\Dd 



ii6 

iijroq,or&tl>tl i1.1 tL.e work tile< 0ntt:ttt~r Jbidl l;e _rA.;J the eon· 
tract pr,ce pt~r ton. 

Section 2109. Natural Subgradc 

2109.01 DESCRIPTION. 'I'h!! ton~tf,:e-Lfou of u!'lt l!ral ,;.u11• 
gre.d~ ~hull t'')IU;:i!st uf tht.'" :,;l.&f i ,1-· 11011 1·0:.!ao1idatiOJ:I •J..1, an 
extstlnt 101.t1il.11'td iu pl•.·pn•·:,,.th,11 ivt tbt.~ 1,lu• t-1JH•.Lt of fl b:..;,.e 

t.,0ursl'_, surfaC:c- t·ourM or r,l\,·1:.:net1t, 

ZlU9,02 N..:\TUBAL SUBOR.AD:S. FOR TRAFFIC COM
PACTED SURFACE. liulcu otbt•r..:i~•• pro'\\d1"'d. 11a11t.1t:..l s.r,li 
gtn,lt> for trit(fif 1·ut:,p1H·IL'1I !'!!rL'•t! ,·(1ur~,e,;1 ?iHI lie 1,:,:,,1,:,-,, 
l,y t ouuty (or,•t•-, witl1011t I tht 1,1 t'·1< Cn11t11".l' t«1 • • 

,!lu9.03 NATURAL SUBOBADE FOR CONCRETE PAVE• 
!.tEN'l" OR BASE COURSE. '1'T1tt ,.&.11l1~11L,le s!,.,ill bl• "'11 <-On· 

Jlt1 rHt.tcJ as to lin.ve utiiforr:n ,\,..n!'ity fflr a 1,'idth flt lt·tl&t ~yua.l 
to tl1:1t of the l''°i''J~e,t pn.\'i'l"Ot.•!!-t (>!us Vt1t' f,x,t on e·1th aide. 

lt _.,Jrall l,t• bn,tii;ht to .11.n l'h'\ftt:~111 llfl; '!, c, ::i~~i 1H•(·t1ur1 irullli 

that :rfter being ' t{II!th\ tlit' suift11:1.· w-:!I J,..,,.l tbl· rl!qu,red ~It>'i!".I· 
t;on., J.t th(' time tlit'! ,-.ubgnrJ11 11.t ('rf'j':lttid th•• roa1lboo' rht.dl 

hnvt Ll'eU t,1:1,-trutted to tl1e tnll whltL tt,,J to rs.t lt11t~t the 
cle.tlltion \lf tLo f1ni&h('d sub:;r:1,le. In t·:l.'!t•a uhl're Uie tlltt· 
h\riul 11n·,.,eut in thu Ii iut·hc!I 111;:tt bt·lov, tlie eh,,t:.iti1Jn tot the 
gul,i;nule a~ tH.>t n.tionlll,!y n11ifor!ll- t<ll i•J cumi•i:!!. itiuu ur 
Jt•J)Jtity for tl11: full widtl1 {•f tl1tt J;ubgrttdl' t1.l•~e mat, ! .,tll.~ 

111hall bt> aearliit•<l, 111ized, rllid rl'•t<111111n.etcd or (.'ltht•1·,·. 1~.: t~-c;at.etl 
to JJruduct: l\ t.nifuriu (·or1tlili<,n. 8tont• p\· t.r .. in.,,1:,c"I ·.i:. a!~.; 

flbnlJ be reau1,,1,i from tl,e Jo,, .. l'ned pnrt.ioo vf lL~ aulign;ilt:l 

l:UH.I .li.~1,0~•11 ut' a" ,lircttt~J 1•) ~he 1.-n_;i:ne~r, 
lJt'!'ft'-~'lio1H~ lh~t dc,·clo1! Juriug I.ht! roll ;11~ ,hnll l~ J 1lti•d 

with 11uittt!Ao utalcrinl 1;u1d {hl• rollini; t.lu1Jl c,-1ut,1lUC' i.::11l i 

tlu~ :;ul,gn,dc i:t- unif,armly finil, ft?Yl•1:rl.v eJ1:tplJ. 1taJ trutJ to 

grade and -rroi,:1: ltH'lion. It i<htdl i,e ~' 1111\inttdrio,l 1,,;ntil l.ht> 
yu.\runent 1:'1 plaer,l. l-1tttt>rif!l tothl•r tbau 1moii. wl. ,·h w1c 
aot i·o1upu.c-t rc:,Jil;; 1n1dcr tl1u :rvller E;l::1\1 l•c I eRH>\ ,-J iU'1d 
r"t1l.1.cf'Jd \V"ith mntt:titll wliich \\'1H e(lh1p:J.~i ron,hl)"' n111, thll1 
portiou rif tlu, "-U~rad~ shall be r"lled ag,\in ,. 'i'i)e , l'.l'Cor 
used abaU w,•igh not lea,: than thr~ tons. 

Theo roHing of the snbgrnde 111ho.ll eJ:t~n•l for td k{u-l 1e 
i11r-Jio9 ot1tside of <'n.cb ,,.1i;"' of tLe 1irvlt0ffil l"1'-e:11e!1t. l'il(•~ 
(Ir ridge.a of earth ot 111utt>ri.u.l that would ~eh.q\JIJ_y 1,:ierfei-f' 

with tht1 opcrationi!I of finisl.ai,~ the p:ll,e-1u~•rd C:L!lll llot W 

loft on the Uoulden.. 
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l!t1dng th11 pro_, ... , of con~tru('hng subgra1le tbe :!'Oil i-l1all 
l)t" :n&intain,•'1 iu n ro11,l1th,n sufhci~ntly n1oi;-;t a:- 10 fiu:ilitate 
1.·,1:nr,attion knlt pro(h:..:e :i fin,1, i'ompnei «urfn1•e. Ruf'h spnnkl
jn_g: or \"\·l"!ti°,n~ rif th,i fici~h('J euhgr:\flt, ~ilJ he rc-quiretl .a~ 
ina.\· lJ1i net,cioi11r,1 tu iniu,~ a r.-'a.!<r,nalilfl n1(11~tnrs rontent at the 

t.i,1e conl!J1ete i.i,_ plart.'t1 npon .it. 
T( in th,_, prc-pt'r;1tinn r,f the ~ml>l,{r:t!l" it l,eeorn<>-' oee~Rtary 

to £•..:r,11·t1.te hc·l,n•: tli•.i 1>le\':;ti0n of thC' ••ru-th i<ho:il,lt>ri<, 1Hteho!< 
or 1lrains :-al1~ll l,~ J1ro\i(lt'!l rtt fn•(1ucnt intcr,·nl::i, to permit 
r(':\rly dro.innr;·r, .-.f '-Urfat•' ,,nter fnnu ~ubgrn,1c to P..irle rlitr:hr~. 

If rut!' or other ol,jeetionahle- irrP~ulatilie~ f0rn1 in the tuh• 
g:ra,lc during ru1,~tn1t•1ion th.:- i~ontrzi.c-tor i-1)1111 rr.sh11ie anO. 
rr:oll the 11uhgn,d1· before th(' p:\\"('!u,~nt 1" lai,L The 111atl''rinl 
u1<cd for filiing rnt« •11' oth,•r (lcpre:1,,.ion.~ ,-;ball ho of su~h 
rh~rn.c1er r•_, tn !11nkc ii eq,udly ft~ ,lc~iraLh~ f•.>r sul1~rh<le pur
po~i-s as tl:.- 11,uteri·tl 11r1,scnl in the ;inl!:;tfh11.1

, 

For l'ICl't10tl" of pa1,en1t>nt lltl)re thnn. 3017 feet long, the 
~ubgraJe l'lhnll l,e co1npleted not le,s than 300 feet in ndv~nco 

,,.r. th(, op1,ration oi plal'ing thf' <'oncrf'te, 
'T'be fol1,nv1ng ~hnH ;ipply tu the con,o;truf'tion of ,nl,arrull' 

f,1r pn.vrmr.-nt or J,a~l" eour~e- roquireJ to be Luilt brt1v1·('n 
ftrai,:::ht l'l"f'tiotl.S of ~ttwl fucnll'! or other equnl!y <..tr:lil,;ht, 
panillf.>1 r111,l ,;uhst:-n1tial 1:,nnrH1tn'le,, ,rh<'f"YCr the (1unntit~- of 
pa,·f'mcnt or 1,:,:-tc cour~c n f 11uifot'n1 ·wiJth t1nd cro'-~ soctiou 
ia t;reat enough to ,,.:tke !he method pro.{'tical, nn,1 particutnrlr 
in 1·--~, ,~hl'.'1f' tl,e rni'.\('r nr ,,1l1er 1raffi.1· tr:1,·C'li on thl' F-llli· 
:'!!'Ade, thi> tul,~, :.il1· i:lJA.ll \ff fh1ii<hf'd in tho following ~11:u1-

11Pr 

.. \ :.trel eht"l trmplalP rr~lin]l 011 the <..i!ll' f.,rms t-hnll l.;1· 

drawn ov('r thn sn\,~ra,1!• l,,,fnre +hi' p:1YiJ1~ 1nnt1:1;al i"il i],... 

J'"~Hrrl 1'hi11 lrn,1,Jato "hnll lie 1nnde of lltet-1 anrl it:-. ri~iJli1y 
~bn\1 he nt J,•:nit erpud in :di n'~1n•('tS tn tbn! <1( ~ lff-i11r-l, 
l-li<'nn1, ~:)-pound 111eel irn1, with the ,veh ,·r.rtical. It.~ cut tin::; 
C',)c:e !<holl con~:Jl.-t of a11iu1-t:1l,le bll').1lol!l ,.,_hirh nhrlll hr l'it"'t ,~o 
aia, to l•Ja,·o thl' ~11bi.:;n1(lC' at the ,'11>,,atinn necr,-<.ary to prnrl11re 
pn,eutt'nt of tJ1.-, tbi.ckn('.~:o. :-bnwn 011 the plan~. E:l('h en,l of 
tr,,, ternpl',tf' .~ball l,r- ><upp-nrtl'd 011 the form11 Jiy 111t1a111 of twri 
vi~il,lc- rol1l'rlcl t-pnr·t>•l not It:><'- tl11u1 ~6 int:h!J~ al'~rt. )ifenn» 
.,]udl he pro\·iJed f0r drttwi11g- thti U•niplntl' tmclc nn<l f~rth 
llYl'T th•J ,ub:.:;nvlo n~ nmny timl':< ni1 u1:i.r Li:i nt'tceseftry to l1ri•1g 
the ~11l•j;ra.,lC' fq prnpf'r !l-f\r-ti.on au,! r-le\·atirm, T1' the tP111y11:i.tC' 

is operot,~d in nn nrea occupied by re-inforf'ing rod!IJ, pr0v,~inu 
1'1-iall be n1nde ('}r p:n1~,i.ng: t)1!'l rri11f11rt'iug- Fte<•l thr.:wgh t\11· 
t,·nqilatc it1 .~11, l1 a. ,\·a.,· that j1 will bt' lf'ft in corrcf't po'-itinn 

' 
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2110,03 PBOO&ESS OF 'I'lIE WORK. Sboul,lering o,pt~~

ttoi.,1 11ba.ll L,1 ('Om.meneed tt,~ &OUU o.a th"' paving operations have 
a.d"·unied to A poiut wlii.eh wHI pe.l'init eoi.th1u{';d pro".rtJss in. 
t·oriiplet\un of fi.11sl grn.Ji.og OJ)tr~t,vas noJ the :ih,Ji.ll,len .Uall 
00 coruJileteU Ydthin the r,enod ~t torth ro. the tJ,t>Ci1d pr0-
vi:i.ion!! after the co111plet1,n1 of Ih6 pa~·,mfn~ til.ith, hut nut tu 
e.i,·1:ed thirty dlly-.. 

2110.04 FINISHING. ~\ft,,r llie earth 1<LouI,lerll ha.'tti been 
cun1paete1l they l'!b1t.JI be 1,;.hap,•J tu the 1'.pe~·ifii".l tru-11 !'1·ction 

a,nJl smoot11~,i to a eundition au:-eptn.1'1~ lo the Engineer, Tb.e. 
('outra.ctor J;liall a.1110 &1ouoth rtHLl fi11i,,;h nuy tarth aur!a.ce,, 
1'--hich h11\·e heen t·oo,tructcd unJ.cr liifl contract &tad tha.H 
restore to 11.n nc<'eptal,le .ron,1ition. un;r se,,tions of tho rig-ht 
ot wa.y which h&\'e been die-tnrbe.3 l,y hl,3 operatjon~. 'fhe 
<legree of fit1-i~h for t:lop.e!!-, thouJ,lers anJ. tliteL.e11 11ha.U L .. - that 
ordina.ril.r ohta.inable- througlt the u,e of fuititl1le powe1 equip• 
nic.nt opG1r11ted !Jy skilled worki.u<'u un,h'r favorable con(.t:t1,,ns. 
littn,1 nu•tho1ls of finithing- will l,e ,cc1uirei.l unly ttl Uic e\•,e! 
lhat sab~C•ctory rt,.,-ult« ar": not otl1erwi!<e ,-,Ltni.ned. 

2110.06 METHOD OJ' ?tlhASOREM.ENT. llat<.>tiul cx~av,ate-1 
for l•uilJIJ1g 1sl1uulJL•rs \\·ill lie mt>n:-.ure1l iu eul,ic yartl.s a,.$ pro· 
vidc,l iri Articl<' ~10::.l:.!. 

The material u~ed f(•r tu.rt:Arit.b inlers.1.l◄ 'tiu;; roaJ", driYl'S 
and t1.1rnout~ 11hnll be u,en,-urt!tl ns prvvi,lll<l in ..;\tticl(' !!307.0~ 
'1'1:e t-.i1·a,·:.ti1Jl:.l incidt>utal to thl'I surfarin~ "r inten-l"l.·.tlt,~ roa,I~, 
,lrives 11.n<l t11rnouts wi..U not l,c nn,e.sur,~tl ior pny1Hent. 

The l~ngine•.•r will co1n1,uto in !:ita.tion~ uf 100 Iinea.l f,•l't t1.i,t' 

length ot ,-houl,ler fini~hc1l l,y Hit• Oontr:u·t\)r from r~ctd1ir,i• 

itlt!nt nlong" Pfl.<•h •houldt•r. (For ]01] f1!'et of 1u1,,•nN:1n.t with 
~houl<lt'I' on two siJ~, tl1e \jUBnt.ity will ho twu t1ation.,;;, 

2110.06 BASIS OF PAYMENT. l'or eJ:rn,·ntiou n.:ee>i'1lrr 
for liuil,111\g 1h,; sl1vuldcr:, th<! C.)utra..:tor wlll he 1•aid tbe con· 
tro.r-t p1:il'~ I•f•r cubit' yard as pnni,lt'J 10 ~\rti(_•lt.1 ~l(i~.l3. 

l'or finishinjl e.arlh ttb0ul1ler u,t•ns11ro,l tua pro\-ideJ nl10\ e- ll,<! 
l'ontra,~tor t.1,all lit\ . }mitl tllfl coutrui·t price per ,t:ition. 'l'h.:s 
pritc ,-.h:tll Ii~ 11111 001nr,tnl!!ation fur furnj,bing a.JI l:dwr u.nJ 
t>11uiprn.1.:ot :i.nil pt>1for1ttRllce t•f 11.ll 11·or,k, ne,·es!!~ry tv fiuil•h 
the 1.>arth ;;.111f:Hl'O~ in f1n art·cpt:11'};:i w::iunL'1", 

For ~tuf&.riui,:: intl•t•r~tn1g 1rmd~, ,lri,·l'"' un,1 turnVu!Jl th~ 
f',>u1r111·tur ,,11! lit' Jiai,1 ,u pro,idt>.i in l'11,:ig1:tph ~:!(1':: • .l3C. 



I 
I 

I 

Dl\'ISION 22. B,\SE COURSES 

Ba'!e course:<> !\hall ilc- con,,;trueted OI\ prt-pared 11uUgra1h,. 
The; sh,dl c:ousist of. construeti.on in accordance with the J~· 

qt1irct11ent11 f.['t'l.:ifietl fot the variou~ types in tht' following 
~cctions: 

2201. Portland Ccrutiut Coucrtte Ba..<1c.. 
2:?02. Roll~J Stone Bu.se. 
:!203. Soil Aggregnte Bai,e, l'h1nt Mixed Type. 
:!~04. Soil Cement Base. 
2205. Soil Aggregn.te Ba~e Cour~e, RCfai.l )fixed Type. 

Section 2201. Portla11d Cement Concrete Base 

2201.01 DESOlUPTION. 'l'his \~ork shall consi!>.t of con• 
~truetion on a prepared a;ubgrade of a base course of Portlo.ud 
tl:ll!l6nt 1:;oncrete of the tnateriu.lr1 &pecified, nnd in coufvrni.:tty 
"·ith tbe 11lau:,1 and tbeso lipecifications. 

2201.02 CONSTBUOTION. 'l'he materials n.nd method8 o.t eon• 
151:rncbon !!pecifled foT Portland eemcut concrete pavement, 
Set:tion 2301 shall a.rply to coni::itruction of Portland cement 
ronertJte lJa~e eours1c:1 c.xl'ept thu.t when a. bituminous aurfeee 
i,i to Le placed upon the concrete base t'be surface to rete1ve 
the bituminous top ehall be given ~ 11 broom finish. 1 ' The 
!!urface sball l1& hroomod "ith a stiff fil,er broom drawn over 
the surface transversely at sueh time after the final belting 
that the toncrete bas hardened enough to receive and retain 
broom marks with one stroke of the broom. 

2201.03 BA.BIS OF PAYMENT, Tbis type of construction 
will not be _p1.J.id for separaiely but shall Lo. eonllidered aa 
aubAidio:ry part of construction of the pa:veuient of the type 
!fPeCified, in lbc eontme.t and included in the contract unit p-riee 
th.e:refore. 

Section 2202. Rolled Stone Base 
2202.01 DESOBIPTlON. RolleJ. stone be.so 11h11ll consist of 

crusb.ed sto11e containing .a !ull :range of !lizes of po.rticle,i 
plared on a ptepnreJ subgraUe unifo-rn11y moi.stene,l, thoroughly 
conipact~d 11011 rirlmed with a bitu.lllinoun pruner all in ac, 
cortla.rir•e v.i.lil these specificatioul'! n11d in coniormtlUC0 '\\"ith 
the pla.ns. 
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B. Moisture Content. \';"ef""'t- in an H.1'.!'l~r'.lnt not k -.. tb~n 
that ~·hieh: Will iMun• ruaxiuniw <'Ot:: ;--action ,ha!l i.,e 
1Utlform!y ,11_'..i;i~ted thrnnghout the (l~pfh of the n:a 
h~l'inl t.Q be c-(;o.pi>.1·ted. &11 that n.~1 puti<"l.ui ai•,~ ta,·~ 
f0t:iily ~·etted. 'l'ha.t n1oi1<turo for.tcr,: '>l:.hkb w~ll i· 
11ure mn.i:imtuu N.HJJ\,fH:tion 1-hsll he m4lnt:i.i11f'rl in tLr. 
aggre-getu until t110 co1npaetiou Q! tl\e hit!-c. L to~ 
iilet"d. 

C. Spreading Aggregate. Thti bt-se n.&t<!"rial e!' 1 l !,~ 'IJ{lrf':'l.d 
1n 2-u~h wi.dth •rid ,te1,th. th.at th~ ta-Jml)Jlctt:d l,a,se •ill 
conform to th~ rlWre1l profil., a11.<l. • .;•i""' 1«tID11. The 
ap1eo.ding i,ball bo JO)l6. in 1ueh ft 1'"&,T f'tat fho •1nif'ot1":l· 

1ty 1.•f the b,uie material nnd tl'I mo\;1h:irr t,1r.ter.1 will 
ha n1ai11taine,:1, 

D. Compaction. Proir,1,tly kftf'r thf'I ng~1;;gitt<!" hilS hc-cn 
hro11,tbt to the proper- moifiture tOnLet1t ,ind e'Pte:i.d, it 

tliall he tlioroughl)· and 1lt1iformly .... o" ;,r,ct.e,1 to r,nt 

lflss than ruaximllln den~-" as ilt'. woo i.n _\rtitl~ ll.Vl.O I. 
Durjng the ton1pM: ion pr~RJt ,ruch ~ t.,tf:n~ tnd ~b'4V· 
ing i-hall L<- f'f'tforrned J., 11mr be nec~r: 1•) bs11r~~ 
proper :eonlp~·tion a.n,1 the '1"1,?qut"'·e~ ~"lfile an1.}. · <l.~~ 

11eetion of tht• Cin:..ihed base If 1":ie quantit.t of m·. 
leri1tl tliJ:.turl,ed hy rliapin~ arid trip--, i.ng op1>ru~itl-:--1 ,~ 
nr anr <'ODsequcm.fi:il Jl'J\fl\JUt it 1:.l111lt ht- t'.i,.1ro11g-~11\' :1:a• 

<'nrpornt!'J in the f1ni11he1:i ha~~·. 

lf the ba!le ii con1paet,:,<l iu "l.Or"' t!1fln on1' Jayo, thi· 
surface of_ f'arh layer !'lhnll lm moist nn•l BJ1f'~ ,,.itiouUy 
rongb to insure Jlropvr l,ond l,ef.;iNt 1.--.attdal t,, the 
•nt'.'ceeding lnyt'r is placM uron 1t. Cai h l:,vf'r ahai! 
h~ pl11r.ed a.n,l comp11etioti. 1,i,gnu. U{'"II it ,1of 1.=.t"l"r- t 11.!:· 

thf'I nf<Xt working rla.y ftftet" the pr~eeding lnyer 'Sl--U 

<"nmp:u•,ted. If the llcliver-y, "fHtfuiin~ or eompar~iOE nf 
nuU&rial in lM.~·er~ callftt pr(•<.reding layera to) be ,li11• 

turl~,t the .. Engin('er n1ay rt·quire tM matn..·i.e.l t<""J ht· 
t'olnpncte<l ln few~r layt•r;: nnd 11111.y te,r:iin.l tl-1,' (',41 ,1-

tr:H·1or to furnV,.h eq11ir1nc11t. :"U,pt, .. il t•l the- ehan!;~ 
1n"thnd rif constt11cti.;r, w·ithout 1,-.;1 ra. .fflutpt·nll'at-:£1-ri. 

\Yhether the b~ i~ rompnrled in ~•nfl {•r room la1C!n. 
thP compattion of enfll lsycr tth1\H 'Im enntinnc-l t:"l:,t•l 
th~ requirc,1 d,~n_o.1ty i:a r,bl.tincd~ tbt'! llnal il'.)!hng 1.! 
r(lwplrted ,u1,l the t'lci!ht~J- !11rJ"',f:e i:1 :;11n1:"ra11y free 111 

loo~e tnHterial. 
The!, tini~herl 1.urf1H'e r;,f fhf' nf!."<1 ilJnll be true tu 
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profile a.u,1 crO!sS section as !-hown on tbe plans1 gh~ll be 
irce fro1t,, irTegularities nn<l lo01!.C mri.teria.l and shall 
have n sni('loth riding surf0,ce. Tho finn.1 rolling 11hall 
110 ,lone ·with a ~1uooth fa.cell steel roller and a pneumatic 
ti.red roller. 'rL.ij cros~ t1ection shnJJ be cbecked with au 
ac<'u.rate ter;1J-•ln.te t-xtending at lenst half way naross \be
""idth of the b8.i'ti and de-.i.o.tiV1H! of more than Gne-half 
inch lroru ~his template &hall be corrceted. The edges 
of the base ~hal1 be triinmed to neat l,ines to the width 
i.ho""n on the typlenl eroae sctti-on. 

2:2:02.0G PRil\ilNG BASE COURSE AND SUBGRADE. '!'he 
tlUtire surfnre of tht· bnse inl'.'lu!'Ung th~ e(lg:C! slope8, and the 
11uhgro.do for a. width of vne foot adjacent to en.ch odge of the 
bn~e, shall be µri,uerl with tho l-J-'ecifiod bitu1ninous material. 

Before nuy ro2.tcrinl for building up the sl.toulder1:1 ha.s been 
pln<"e,l, the entire e:xpoi,cd surface of tbe La:!!e and the adjacent 
i.uhgrade for a wiJth of ono foot 8hall U! 111u,Je free of all looiie 
mo.torinl. Pr'i mer nmtcria.1 sl1ull then Lie applied to the edg:e 
t(hl_ptis of tho 111.-.;e und the nJjo.cent one foot width of i;ubg-r11dc 
nt tho r.i.te of 0.3 gHllonl'l per SlJllnre yarrl. WL.eu this material 
hat b~en ahsorlled nnrl sot, pTiruer 11111.terial shall bo applied to 
the cntiro surface of the b&s-0 nnU ndjaceo.t one foot width of 
~ubgrtule at .a rnte s-peeified on the 1,la11>1. 

'l'ho ili~trilJutor b-hnll l,o operated at :!luch spce<l and with 
i;uch control setti11g- as ,vi.11 ilelh-·er tlie df>~ire!l quuutity of 
bltu1uinous 1u11terii,l po'r square ynr-1J. Adjnaent appHc-ationa of 

pri.n1er sbe.ll Iup a.p_proxin1ately -11U. inches. 
'l'he quantity applie,l fot nny length of road being ,worked 

f:LI a uui.t shull Uc lJetw<ien 95 a.n(l JO,i per ocut of thti quantity 
S})Pfified. Thtt rll.te of npplic&.tion sludl l,e correcteU for temp• 
ern.ture to provide lhf'o de,\ired volume at 60"}\ The curbs and 
hnnd r•i1$ of l•ridges, the he,a.Jwall;; of cub,erts anil c::t]_;o.:1uU 
pti!'ls of other ~tru1,\tures ,:al.lull h,1 protert.:<l b_y a suitrthle cover
ing to preve11t theni frocn Lelng til>ih·d ftr,m bitun1en. Ruch 
cove,rin2 !:!hall rer11nin in plu.ee until tl),e l1i.tnrnen bM fl.tit to 
the e:z.t('-rit that no to:pla.:;hing will occur imder trnf!ie. Tbe 
prinler '>hall be nllowe,1 to TCrnnin exposed n1td t'ntirdy free 
£ro1u traffic until it Las tl1orougWv pcnctru.te,J tho hll!'e nud: 
for at lvast :'.!t hollr~- If nt tbe cod of 24- hour~ nfter a.-pJilica
tion povl!¼ or ~pot~ of excess hitu1nt:>n remain on the road sur
face lb~ Eni;i.ne~r ma~· re4.,tiro !!lueh pools OT sp(1t11 to be liRnd 
brouuh::•1 to vreven1 tl;t' pr1n;er from heing _picked op. 

If -portiou4 of ~ht! priming coat fB.il to tillhere to the rr1a.d 
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surface lH:•(·aus;e, of du!!l or Jocii<e material or moisture. nr it 
the ::urfnco l1e('01nei'I di~pla~ed or rutted by tra:ffie, the Engi.noot 
nuty require tht'!se areu to be thvroughly cleflut!'il ouJ re
pri.tned at the contra.et price for primer bitu1J1en applied. 

Bituminous n1aterial 11ball Cle nprliell na priwf•r, only when 
the road f.Urface i, dry n.n,l wo.r1n enough t,1 in~ure rropet 
penetration. 'fhi:1 will U3ually require that the tetup1•rature 
of the n,ad ~urface be not lower tbo1.n ;o~r''. 

2202.07 STORAGE 01' EXCESS BITUMEN. The pro•i~ioo,i 
of Pam.graph ::!305.0lC(-:I) !!hall apply to the l11iume11 required 
for thia work.. 

2202.08 SHOULDERS. ~\ft.er tlie Uruie eour!'le bas 1<:"en corn· 
pleted and prllued the Rl1ouldl'rB .shnll be nused to the general 
elevntion sho"·n on tho plan~ hy filling with st1itnble material 
obta.iucd fron1 horro,\· vits as l'lho.,.,·n on the plana. 

'fhe material 1,;ball be spren,1 in uniform lnJCr.J of not 111orc 
than 6 int'hes in loo!.le thickn,~ss. F,aeh layer tibnll be hr£lug:ht 
to a 111ois-ture 1;ond1tion fnxorablo for cornpr,ction and rolled a.t 
lea.,t ti times with o 1meumatit• tired roller, Parth:utar atHru• 
ti()n ebnll bi: exercised to inEiuro tho tl,.)r<,ugh comrinction 
again,;t and u,ljacent t,:i the ctlge of the Ua.o;e. 'fhe .shoulders 
$hall 1,e fir,i,ihed to n ~n1ooth ,iurface with tho cro~s eeetiou 
s-ho,\·u un thi.: plun!l. 'l'he <'onstroct-ion of :1-houlderll tnay ho 
deferred until tho 11.urfnce eour!le iis completed. 

2202.09 SURFACING APPROACHES TO INTERSECTING 
ROADS, DRIVEWAYS AND 'l'ORNOUTS. TL.c approa~•.hes tn 
interl!ecting l'Qat.lA, ddvPS anJ turnouts !-0r mnil l1oxes she.ll 
be .. urfo.ced as directcJ l1y the Enginc,er with. nJlttorit1l eon• 
fonuing to thti requi.rt>.m(mts oi Porngra.ph 2202.02(!. Heturl' 
lbe sur.f'acing rnatt•rit.1 is vlaceJ, 11uch oxctt\'Llfin~ 1<.hall be 
do,1P ai; nu\y be neee/1.~Ary lo bring th!:' finhhed «nr.tu'"e to tlie 
~1n1ornl el£>vn.tinn of tho t-houlJtir nnt.l insure 6rttinai;e 6W"Rj 
from the roa<ll1ed. 'l'he Aurfacinl-{ 1uat£'rial 11hnll he 11pn."1t.l to 
a uni.f'(irm thlt:k.DO:'ll<. 

2202.10 FINISHING. After tho hflseo rourtoe a1nl i-houlJ~r" 
hn\·e b~en e-01upl1J.tNl, the Cnntnutor ~L(dl place iu ncet~ptabJe 
cnndition 1:1ny portion of the right of \Y/\Y thn.t bu!! lil•i•n lli'>• 
tnrl)C'll hy hi!f operat1ou!'l and in al'.('Ordance with tho JHO\·i!'liOrH1 
of A1ti1•le 2102.10. 

2202.11 MAINTENANCE OF COMPLETED BAS:E, 'rhesc 
specifi!."Rtionlf Ct)Tilt>mpla.tc thttt R pri111e coat ,bo.ll l,e pin.rod 
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imintd~a.tcl:J dter fb.c Lase h!'l,8 bet'lti. couipaet~\ to the, Tequired 
ds•ru!ity a.nJ. ti:hape-'1 to tb.e required prufile anJ ..:rou aec:tion. 
In cs.*e tht' prhne t:t;:1t HI not pl!t~+JJ immediately the Cont.rac
tut 1hrdl ru!i.I'ntai..n tlie totripleteil lnoe in a s-u'loo1h con,1itioa 
fre.Q frun1 lo,Ji-S surface 1nateri.al, •t Li1 owv t·xpeut-e1 until 
the prl11ie e1Jt1.t is 11i.tU'f_,,l. The work will b;: 11,ere11ted by 
s.ettions of one ntile or l'lJ1Jrc in J..:n.;tl1 at tap1dly a.a ull the 
work on Bach. aoction ui toiuplt:te,1 i:i a 1,ati,sf::i.ctory- t11aHucr. 

2'202.12 METHOD OF MEASUBBMEN'r. Tlle quantitiee: o! 
the 1.:-01Lst,uct1on of 

Engiui•l'r a::1 follows: 
the ,,.i.rious 

rolled stone 

t:la.s.~es of work in vol\ ~J in 
h:.u10 will bti 1:11ea-.urod liy the 

~\.. Prepa.raticn of Subgrade. Nnturnl icubgratle prt•pnred fur 
rollo,l 1,;tuno ba-,e ·will be ineasured iu ntill's 1tiong the 
c•~nt+·rline of 111, ht18e courlH'~ .:\t lutt"-re«tivu the 
1,:ngth JJ•<.:a~ured for 11iiyn1ent thf!.11 not include thu.t 

portiou l'lhlcb ovl'rla1-,s previously con.i-tn11•tetl or pre.v• 
1ou;,!y ni~uure<l r,aveinont, bo.su eour!'le or Buhgratlt<. 
Suhgracl-, prepo.reJ for th(• graxl'i eurfa.tu1.g of app-roH.tbeS 
to ioten;~eling. rv::uls, 1ltiYe,\·a.~·• nn1l turnout~ will uot 
be lll e&!,;Ut 1:1d for pu.; men t. 

B. Ei::cava.tion. Mate.rial e.xcn.vn.ted for hui.lcling ~huuhlers 
will 4e n1ea.;u1Td it.1 culii.c ;n:i.rJ1:1 A.!1 providetl iu Arti.tle 
:.:JO:!.]:!. E:i.cavat.1011 r<'(Juirc,1 for the pluct-i11ent of 1'.Ur

facing a.t i1,ter~ectin~ roud11, ilri\·e:t and turnouts will 

n~,t be r:i1,~ure1l. 

C. Surfacing tor Roadways, Drives and Tum.outs. 1fhe 
l.!_Unl'ltity of .,urfarn1g: 1ualerhil ti.ha.II he ;uie1U1Urc,I ns pro
vitled for t!,>1 nwa;,un•11,P.nt of g-rrivel .t<urfoeiug: 11,a.terir1l, 

Ar tit le '.!307 JJS. 

D. Ba.se MaterL.'\l. All ag~regntti 11>,;~•J in u.rrepte11 1mrtic,ns 
of tht- bnf!e ·will Lr 1nui1-..url."d in tun~ of :!OUO po,n1,l:;. 'l'he 
nu1111'er of t~n!'I ,l.>hvt:rcd will lie ,;01r1putrd bJ· tho 
Eugine~r from weig:ht!t of indivi,luul tnic:k loitLL-1 tlo· 
duetin{; for tlli• J'u,1.• 1noi11tur1• ptt•~t:t\t in the nmte-rial. 

l:, Bitnminl!,-us Materi.:i.l . .\11 voh,tnit-:-J of bitumiu.ou,i ni:v 
te-rial 11rpli1~c1 :J'1 prinH't will he u_1~u.~urcil i.n U._ ~
Stnn.--lard g:11Huns 1H fKieF_ in 1lt1:t1rdi•nc.w witll the pro
Yi111on, of Article 4101/J.'t 

2202.13 BASIS OF PAYMENT, 1-'or the perforrna1"1ce of the 
-v 'uriouti cla.l'~C!I of wurk hi.volvctl ln thf! l'vt1,-ltruetion ol rolled 
•lune l>11.1W 1um)J:1UraJ ae '[lrU\'ider\ td10\ ~, the Cvotrnc:tor will bl.I 
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po.id the contract un-it price• wltieh shall l,e full <:ompen~fl.tion 
for furni:1hint; 11.ll uu1.teria.ls1 equipc1e11t, tool& an,i labor and 
for tb~ perfurmfl.nre of all incidental wOJ"k ne-.e~•iuy to tom
pleta the haae in accordunce ·with the plans a.nil these 111,ecifi
l'Ationa. 

A. Prepa.ratton of Subgra.d.e. .FOT the rreparation ot sub-, 
grade the Contte.etor wiH be !)8.id s.t tbe l'Ontraet price 
per rnile, whi<.:h 1;hall be c.onsid~reJ full ['uymeo.t for all 
work performed and any ?;at.er required in the OtHn·ation. 

B. bcava.tion. For the quantit.Y of material excavated 
for buildb:1.g &houltlel'!I the Contractor will be paid the 
contro.ct price per cubic yo:rd. The quantity of excava
tion niay vary fro1n the contract quantity by more than 
20% but the tontract prire nnJ. not the proviaioos of 
Article 1109.03 shall apply regardless of auch nriatiOIUI. 

C. Surfacing tor Intersecting Roads. Drives and ttumou~ 
'J'he Contro.~tor will he p(lid tlie unit contra(t price for 
nil\terin.l for surfacing a'()pronchl!a to intert>etting road11, 
,lrh-'es and t11rnoutM., Thi~ price- sihaJl Le c.on..sidered full 
co1apPnsation for any nece111-ary excavntiou inciUent&I to 
this work nutl for fu.rni!!.bing, placing and ~preadlng the 
mate.rial. 

D. Base Ma.tertal. For nll aggre~ate ut'ed in the baM the
Co11tractor will bo paid tho contract priC!l per ton for 
rolled stone bate mn.teriu..L This price !lha11 be con· 
sidert,d full compe.ni.ation for furni.ahing all material in• 
<'lu,liug water and for &.11 operation.! in,·olYed ill the 
cont-tru,:-tiou of the base not psid for in otht_'r items.. 

E. Bit:11n1fnous :Material, For biti.uu.inous 1naterial u,ied as 
1,nn1cr or delivered to tli!' C'tH,1.ntr !iir · 11torn.~t· 1 tlie 
('ontrnetor wi.JI be pnitl the contract priee per gti.llon. 

Section 2203. Soil Aggregate Base Cours<, 
Plant !\fixed Type 

2203.01 DESCRIPTION. Soil nggr£1gate bn14e shaU eon~i,it 
ot an accurately proportioned unif11l'rn mixture of aggrcg&it', 
~oil binder nnd water pla!"er1 on & pr1;1p.a.r1•d ,-ubgrade, cotopacted 
11nJ prirneil with a bit11u1inou11 primer nll iu cov.forruan,·e with 
U10 vluns and the!'ltl speciflcntiOll~ 

22os.02 MATERIALS. At ll'a<i.t ten Jay1!1 Q.-::tor-e any rr1a.terial 
for thll soil uggregnte rnixture ii clt'li\.t•r<-d tb-0 Coutr,1.1-tor s!10.ll 

• 
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notH'y· th& Engineer a.s tn the source from wbicb he intend.a to 
l\!curo each of the requil'-Eil\ tna.teri&la and ~hall provide the 
Ehg1n.eer with faeilitie, for obtaining reprnent&.tive samp1es 
of c>&ch of these m11.terlels. Tbeae samrle.s will be te~tt"d tiy 
thP Enginef'r and from the Ttsnlt.s of th~e, tei,ts thei Eniincer 
will ,1"tem1.i11e whether or n:,1t materials confornnng to tho 
aarnplee are tH•roptnhle sn<1 will notify the Contractor ac· 
c,,rdingly. From tho~e tetts the Engiueex will enn1pute the 
proportion• in which the various a.coopta\Jle rnate:rial111 may bt'l 
eombined to produce a. mixtuTe con,plying with the requiro
m{tnts of theae ppeeitirationl$. The mnterial URd in the work 
"b.nll ~onfon:n to tbe preliminary aample11 to the extent that the 
percentage paaing ea<'.h testing eie,·e is not more than. 1 ¼ 
times, nor le,u than % times the pereentage of the preliminary 
umple pa.Sling the nm~ ,ieve. The Coutraetor ma.y be re• 
quired to 11tock pile: ol' otherwi.ae handle tl1e n1ateri1.l to 'iusurt 
eornpliance with thit requi.remeot. Ia c9ise tho Contract.or 
el~ct~ to chs.nge 11ourt-ea of materiala to 19ureea not reprea.eat¢ 
by preliminary l'lau1ples, the Engineer ahall be allowed fivt 
noru:1n.l work-in,: dl\y!'!I to make neeeua.ry te,ts and eomputat~na 
witb<,ut el3lln for ilebi.y on the patt of the Cootractor. Thi~ 
timn r.hal1 be eorr,poted from the titno 1ampleA nre 1nade av&il
nhl& to the Engin••er l))" the Contractor to fhll time the Con
trnrtrir j1 notific11 of the re,ults 9f te,it111. 

Materials UP.cd !hall r.onform to the foll@wi.ng requlremente: 

A. Aggregates. Aggregnte for the bn!l6 mi:1:ture shall be fl 

unifortn mixtuTe of course antl fine pa.TtieleA of gravel 
9r c~hed »tont't, a combination ot these matorlal•, or 
a eornhination of eitht1r or both of those mat.erialB lli'ith 
Mnd. Clay- and silt naturally oeeuning in tho rn11.teri&l 
will not h$ cowddered objectionable provided it til!mn,in• 
finely divided and nnl.for.cnly distributed. The RUt.ierial 
Bha.ll eonforn1 to the :f~llowing detailed reqnirem.enUl: 

1. Gravel. Exeept u to gra.din.g, gravel Mall conform 
to the requirements for gravel for gravel aurta.&ng, 
SettiOII 4.108. 

2. 0rUIW 81iii:1ae Es~ u to pdiag, crUahed ,toae 
1h&H cotiform t6 tb• req_ultemtttfl fot tt.oae foy rolhtd 
atone bue OOONe, Artlele: '109.81. 

3. Sand... ft• P.4'reei,t,1n of MUi lfUlldu 11M1l:a.d on 
• N"""'6r 1• el6T• mall not .,.,.e,1 6.0. 

B. Bladv Boil. BtJlder loil Pb1B ffRlPly wiitl tU roqllire~ 
meat. llt ·~ 4108.on. BofOA Iha bblf<li' ,oiJ ii 
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mixec;l with agb,regatt'l it sbnll be pul,,erii:.:ed to Rui·h 
an extent that teat.s of Tepre8enttitive mrrrples of the 
finbhe<l niixture ;.,hall not t-how &oil particle.!!! retalnt1d 
on e. Number .J ~it>vo in an nmount greater- thAn }fi 

per cent of the an1ount of sojJ added, 

C. Base Mixture. Tl11• final 1nixture o{ Rl:~regate nud 
Linder soil shall conform to the Tl'qtlire-mentf, of Pnra
graph 4109.03C. 

D. Admtrlures. Tbe requirement" for un:- cberuicn.1 ad
mixture to he included in tho 80il-uc.l.!'rcgate l1,'tse mix· 
ture will be !'let forth in tht• 8pcci.al Provi:::iol'ls. 

E. Primer Bitumen. The m.ntcrinl u~eJ for the prime coat 
~hall be of the type a.nd grade spel.'ified in the cnntraet. 

2203.03 EQUIPMENT. Tho eqnipiui>.nt nicd fl.ball be ot 
type~ approved by the Engineer nnd ~hall be mi;.inta.ined in 
satisfactory working- eondition. No equipment opera.ting on 
the primo<>d or unprimed fini;,hed hase shall h11..ve n grel\ter 
wheel or o.r1e load Vu:1.n the maximum u·hich may be -operated 
legally on the puhlie road~ of Iowa. '1'n1r{oT1! with lug!' .flhall 
not he U!tl'd for manipulating or Rprr,adinl! tbe hue mnterial. 

A. Proportioning EqUipment. '!'lie Pquip,nent u~e<l for pro
vicHng tho de~ir1,c1 proportions of tl1e ,·arious in.g'redients 
in tbo fini~licd mixture i.ht1ll be flrlaptod to the uicthods 
tJf handling and mixing emplo:·cd. It !!,b1\ll be ("apa.hlo 
of 11uch arljtu1hncnt _:'.1.nd e.ontrol tliat the qunntit., of 
fl&c-h material in any five-ton unlt "'hall no! vary pHiro 
than JO per eent fro1n the intended quantity of that 
materi:i.1 in thnt i1nit. Elt>vated bin~ !!hall c-on1pl,\'" \\·ith 
the -provi~ion!< of _.\rtirle 2301.07, e;rcept thi,.t the .':rll
Inge ~pec-ifiec1 will not lie require\l if th.€' n1ethod of 
delivery and. J1andling n1nft>rinls is sueh that this i:ril
lage is uot neces!-ary for tho ren10ival of forei.gn mR.tl:'riel 
or the h.fe-ty of the ·workroen. 

B. :Mixing Equipment. The c>quipment U'.'le,l for tuixing 
tho blHIO matorial M.nll be so tle:,,i~,ned, opcrnt(ld an,1 con
trollod ns to <leli,·er a uuifor1r1 11.:nd intim;:,i~ n11xtt1re of 
all the ingr('diente, iorlurling wRter, without th<' t,torBJ:l'O 

of unmixed n,uterial (1ll th!:" 11ub,;rade .. 

C. Weighing Equipment. \Y,'1gliillg t>q11ipn1ent 1-i@ed fflr de
tern1iaing- rmy quantitit•t< or for proptJrtiouin~ the n1U'
ture she.11 be of a ty11<' ;1Lh1pte1l to it~ tr.ethoi.l nf u;io. 
,f¼o.l&fl uqe,J for wr>ighing- lou,1ed trucks !'lhall .bn•o 1111f 

j 
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fi..:it'ni tapac.it:,' t,, weigh tbe niuimum gt'OtlS truck 
toad. They shall be act"lll11.te to ti.~,Gi r,f t•e- total ll)ad 
and 1eJU1iti,,·e to 10 pound~. Se.ales use,l for 'han.dling 
attd weighing lia.lcheJJ shall r.onforu1 to tLe requirements 
of Pan.graph 23.0l-16C. 

D. Compaciion Equ1.pme-ut. Compaction equipnwllt ,hall 
CQ!!•f'l,r w.1,_tl1 1Jiie pro,·:.!ion.a of Pa.ratrn.ph ~02.038. 

E. Equipment for Pnnung Baae.. Tbe 1:qu.t1nner,1 u.ed fvr 
t1weeping lhe hue ~tid applying the bi.tumiBou1 prime, 
TihtU <:Oropty Wlth the rE'(t11irerut.ut1 of F=ttlioa f3\)!i, 

2203.04. PB,EPAB.ATION OF" SUBGRADE. Tbe. 1ubgra.de. 
f"r -1oil-&.ggt'Cl!,3.ie h&~I) 1,h.all bo 11rep:'4u,J. 1n aecordanee wiLh 
the pro,>-iai.otu1 of 8ect1Gn 2108 OT' ~e-1;,Ur,n '.!10{1, 8.l5 s.~ct1ie<l in 

the t-0nlTtet. ,i\.t the time tl1e base te:itt>.rial ls depo:<ite,l 11pl)D 
it :l11J at the time the bni>e 1nateritl is 1.eon1pai;;.t,.:I the J\ult(f~'le 
beue:,th it t,hnll btt i'irui anrl thall bo 11,ois1 to a. ~teptb ol at 
lt>Uit on": h.tuf inch . 

.2203.06 CONSTRUCTION. ~o\l-ag~egate Ld.$6 i.h..U bee 
rur1,tructed 011 the 1-'r~are·d h.1.l.;:radl:', in actordanee l\"lth the 

follow,ng pro"·ilUon11: 
A. ?.-fixing. Ma.ter;:.d f(,t soil-a.g-!f,"1·i:;11te l'n1ff, elia\t t,,, ndxed 

1n :1 mfJ.nner v.-hi•:h does not i11voh·e tt◊rage 0t th& un• 
u.ii.st•U tuntorial on the imh};rado of tbe roa:1 10 he iru• 
r,roYed. All tbe ing-rt:dienta of thQ n1.i:ztur& f!hall Le 
thoroughly an,l unifonnly mixcU. in !ht.1 prcserHhirl pro
p,>rtion:;;. 'fl•!! amount of wu.tor in the ,10.ixturll M di• 
c:lu~rgeU fro1n the 111i.xt,r shall bu unliorm aud D(Jt lttsi, 
tllall. the <Juantity whil'h will in<1ure llnifo.rrn diBtrib~
tion of tile r,oil binder and ina.xi.nnJIH density when c.on1~ 
phl'.tcilj and nut m,,re than 120 JJ~r cent of that quan

tity. 

B. Dell-very of Ba&e Mixture. The ruiJ:"td materi11.I o! - iioil

aggregate ba11e P.holl be dt'liverud in n.ccorJ.n.11ce with tho 
lJrovilU.Ona {If Paragraph 2:'J02.05A. 

C. Sprea.lltng Base WXture, Th"' 1n1xed matl'rial for &0U
&b,'1P'C!;8.ll' hase 1baJ1 be Mpren.J. ht nceorJa.nt:'l with the 
provi~i◊Jlll of Parngrs.ph 2202.0;i.C. 

D. Com:pa.ction. 8<.til aggregate ha.AA ahall be rompa.eted in 
arco:rdancc with th& pro\'"i~ioo.a of Varagra.ph 2202.0~D. 

2203.06 PRIMING BASE OOURR AND SUBGRADE, 
'rhe entire surface ur tbe ho-;e,, iJJc•luding tb.t! ed4::e 1dopet, and 
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the sobgra.de for a width of one foot adjacent to each edge of 
the b11se shnll be primed in accordance with the provision! of 
Article 2202.06. 

2203.07 STORAGE OF EXCESS Brrtr.MEN, The provis
ion~ of Paragraph 2305.04C(4) shall apply to thL<i work. 

2208.08 SHOULDERS. Shoulders shall be consttuC'Led in 
accordance with the provisions of Article 2~02.0S. 

2203.09 SUltr ACING APPROACHES TO INTERSECTING 
ROADS, DRIVEWAYS AND TURNOUTS. The approaches to 
intersecting roafu, driveways and turnouts for mail boi.ea shall 
be surfaced in accordance with the provi&ions of Article 2202.0.9 1 

e:z:eept th.at the matorials use<l for tho soil-aggregate ba.se may 
be used for this purpose. 

2203.10 :FWlSWNG. After the Lnii:e course o.nd shoulders 
have been completed the Contractor shall plar:e in accepLable 
condition any portion of the right of wu.;y that ba.:i: been 
disturbed by hia operations and iu :1.ccordanee with the pro
visions of .Articlo 2102.10. 

2203.11 MAINTENANCE OF COMPLETED BASE. The 
completed base shnll be mnintainetl by the Contrnctor in accord · 
anee with the provisions of Article 2202.11. 

2203.12 METHOD OF MEASUREMENT. The quantities 
of the varioilll clas~es of work invol,·ed in tho construt'tion of 
soil-aggregate bns.e will be uieasured by the Engineer as fol• 
lows: 

A. Preparation of Subgrade. Tho subgrade prepared fo-r 
soil-aggregate bai;o will be measured in accord.a.nee with 
the provisions of Paragraph 2202.12A. 

B. Exca.vation. Material excavated for building shoulder11 
will be me&ll'Ured in cubic yards as provided in Article 
2102.12. Excavation -required for the plo.eement of 1mr· 
facing at inteTsecting roads, drives and turnouts will 
not be measured.. 

C, Surfacing for Roa.dways, Drives and Turnouts. The 
quantity of 11urfneing delivered for surfacing approache11 
to intersecting roads, driveways and turnouts shall be 
mea11ured u proTided for the ruoo..'\ntement of graYt!l 
surfacing, Article 2307.08. 
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n. Ba.ee )-IateriaL Aggregates and soil used in act",flpted 
portion& of the soil-aggregate hn.1,,e will he n1eH.sured in 
ton.s of 2,0tJO pounds. The nurnber of tons delivered shall 
be computed by the Engineer from ,veights of individual 
batehe!l or truck loads, rleducting for the free moisture 
present in the materla.l. 

E. Bitumlnou,s Material. All ,·olumes of bituminous ma
terial applied as primer will be measured in U, S. Stand
ard gullons at oo•:r. in accordance- with the provision1:1 
1Jf .-\rticle 4101.0J. 

2203.13 BASIS OF PAYMENT. For t.he performance of the 
various claMses of work involved in the construction of soil
a.ggrego.te bnse n1oasurcU ns provided above, the Contractor 
~hall be paid the contract unit prices which shall be full coru• 
pellsa:tiun fur furni,\lhing &11 materials, equipment, tools n.nd 
l11bor for the perforrnnnee of all incidental work necessary to 
cou1plete the buse in ael'Ordnuee "-ith the plan~ aud these 

.ipecifications. 

-\. Preparation of Subgrade. }'or the preparation of sub
gro.de, the Coutrnrtor will be pa.id at the contract prico 
per n1ile, whieh shall be conRiderod full payment for aU 
work perforwed and any ·wnter required in the operat-ioJJ. 

"l:l. E.xea.va.tion. For the quantity of mttteriu.l oxc&.vated 
for Lulldiog lilho11iders, the Contrn.ctor will be pu.id at tbtJ 
c:untract JJrice per cubie yard. 'l'he quantity of ucuva· 
ti.on mo.)" vary more that ~O por cent1 but the contract 
priec o.nJ not tho provU!io.ns of Article 1109.U3 shtdl 
apply n.>~unlle,-;,; of su.nh vari1~tion. 

C. Surl~g Intersecting Roa.dB, Drives and Turn.outs. The 
contrnctor \\ ill ba pa.id at the unit eontra.ct price for 
material for ~urfu.cing npproachru. to intersecting ruads, 
drives H.Dd. turnout1:1 for mail boxe~. This price shall bo 
considereil full compens11.tion for any neces:;ary e.xcavn.
tion inci.denta! to this work antl for furnh,L.ing, pluciug 
:tna l-!preading th~ ma.terinl. 

lJ. Base Material. Fvr all agglegatea and. eoil in the ba.se, 
the Contractor will be pairl the eontraet price p.er tou, 
'fhis price 1;ball he considered full compensa.tion for 
furnishing all n1aterial1 including "•nter, and for o.ll 
operation~ involved in tho \'11u!<tru('tion of the ba~e not 
pll.id for in other item9. 
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F,,_ B1tumilloua Mitten.al< l•cn ,ntr,1nHnotnJ materi&l n!er-l 1sa 

pri111~r 111· df'livere<l t.1 tlJ• 'l'nunt_v (or ~torage the 
1o.-Ont1;t,.•!,,r 17,•i\l he J'11.id tht' ,·,11it1~1·t price- per i;e-11,,n. 

Section 2204. SoiJ.(~e1nent BaM: 

220-;I.Ol DESCRIPTION. 1:kul·t'.l't,,e ti. "f li&.l:1:. t;.hafi ruu.1n~t. uf 

a. tu1,1Lionti1Jn of trvil1 Portland <'-t'!llle-nt u,.uil w8tit-r llllifor1UI) 

n1il;aj, tbvroughly ,·,_1mp11.cted aud prit:11:li ,;!lb a. i,1t111ui1HH.I~ 

1°r1n1<'r :dl 1n O.Cl~rJ.u1n:e 1dth ·•hc~c ipecifit"".1.fio1•5 .au,! 1u ('vu· 
iornut.nc~ l'iith tb.e< plru1S. 

2:.!0--1,02 MA.TE'B.IALS. Th~ 1111.ltt'tiaJ,- u,ed f.Lalt tvnfun1, 

Iv thi full•1wing JC~ture1n~llt!l: 

.-\. Cement, l'ortlftnd c.:•11ir11t ;.hall e,;,l)fur1.J1 t,) thq require~ 
u,ent,,. of tlt"i:tior1 4 J(1~, ·r~0 pt- I 

H. Water. lVatcr tl1.n.ll co1upl,\· 1\·ith th~ 1"t•qu1rt:I.Uentg of 
licl•tiOIJ 4103. 

C. Soll. Tlu: ~oil 11ttetl ,-hall U0 taken fron1 the niad t1ur
fttte within the. 1"ulth of ba~-e -i.o tJo eon.slruetedi excei,t 
a• utherwi'-'~ proviil.cl ou the plou.s or in the ~pt:'cial 
Pr1,vitious. 

1), Bitumen. 'l'he titnuuuuu11 ma.tenal u .. t>d fvr tl1e prinie 
, vat ,hall be of the- t1pe and grrul~ &pe<1fied in the s""on • 
tract. 

1:. Aggi-egate. Aggre~tt n•qulre,l to he fun11nh•tl- snU ju 
curp(l.rated in the ha'le under th.u special provi~)on.a 111la!l 
confurul. tu the 1·C4.Juht,1neuti. ~tipulateJ therein. 

).fat1•rinl u.!icd for 11urf1'.clng approaches to inte.ri,t•cting 
ru~J:1, dri, eways 11nd turnouts for mail bo.J.t'S twly Le 
any Qllft of the iunteriala specified in Section 410~. 

2204..03 EQUIPMENT. The t·qui_l'lni'nt u.-.e,l t<httll be of 
type1:1 approYt'il t,y the l:~nginf't'r untl •hall be 1na.!ldai11l',f 111 
~ati,fn.ctory ,rvrkinJ,:" cond.ition. ~u equi1H1,.•nt ~,J:>.trat1,1~ 0,1 
the primed or unprin1ed finii..be,l l,:..i-,· ~h11U hav,· & greatur
wht'cl or axle loaJ than the 1nax11nun1 \1 hir-li n1t1,r l,~ 1iptraterl 
legally on thf' p-ublie ron,l~ of lQ1\a . 

.-\.. Sea.rt.tying and Mixing Equipn1ent; Henrifyjnt! :.ind ruix 
lng equipn-1e11t n.~ed ~hall be "° dosii,:111·,l liI•d nperan•,t 
A~ to loosl'n 11nd J11ir the 1J1ttt1•rial UJ a.11 atl'1~ratt'lr (•,,11 
trolleJ rler,th. In ndJition to ult other ei1t11p1nent fur 
uisbed fur loo1wuing niatE'rial 11t>rived from the nuht,'TaJt , 
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ptt!Yertzing the f.Oll $.nd p-0rforn1i.ng the \'annUA requirP.ri 

,nixing- open.ti,_in.,;
1 

thn fQ!lnwing e<tuipn,ent i;hall he fur
ni!!!ted ft1r loo.,.ening materinl d~rivt'd froiu the :111hgr11,d(', 

1•1ixing i.;.emeni \villi soll, an,1 mixing th(' ~oi.l Euul t"('n1ent 

mixture. .,.,;tb water: 

I. {fnng plows of th-0 he11.,.y <lnty t) pe, each with th1et' 
ht n1ore hotton-,1 f;\"'ifh 14- to I"- inPh m(,lil l,ourd!! nnd 
·with powe,r lift ;u;,1 menn., for al!turate t·ontrfll nf 

depth. 

~- Offfft rli."t h&l'r0W!I of heu .,_.:' duty t.ypP l!.t J,-,a~t D 
.feet wide, nnd with .-li~• at least ::!2 int•hf>:o1 in di-

1t1neter, o<piipped ~th di,:1e cle&ner;;. 

3. Either prtwer Un,·t-r rotary mixer;; or hen,·y d11t_,
field cultiva.tol's having a ·width ot not la.~ tha11 ~ 
feet wlth 4-ineh double pointod 1.11ho\'el" 11.nd n1ea11:1 

for accurate depth ("ontrol. 

B. Equipment tot Applyl.ng Water. EquipnH·ot for flpply~ 
ing "·ater to the mixture for rosrl ,nixing thall t"4>n1ply 
with the re4.uiten1entl!' for bituniino11!t dii-tributor,i, P11,ra• 
a;raph 2305.038, e:EC'ept that he.1.ting ™l'npruent and ther· 
mornl"ters will not he rf'quired. 

('. Compacting EqUipment.. T}u_, l:'quipment. u:!if'•1 for the 
initial cr:>mpe.ction of the bllt'e- 1111.all he tamping typi? 
roller:;i eornplying ";th the requirements of Article 
2106.02. The equipment u~d for the final rolling of the 
base 11hall he pnet11'U&tie tired rolleri1 eo,nplying with the 
tt'1uircn1ents nf Paragraph 2202.03B and ~ 1m0f'l,fh fa(':o{\ 
,tot!l rofier Wl."ighing not le1t11: than 200 pounds J)(ll' in('h 
Of width of roller. 

n. Finishing Eqlll,J)DIUt. Nail dra.ge ehall be not leN than 

8 f,et wide and ah.all be con.troeted to provide tratu· 
verr,e tom of S•incli cou1mon epikes. Tbe lfl_)ikes 11hall 
1U.teild n(lt Jeu tha.n l¼: inchM below the. $up.porting 
frame an.d. •h.SI be 110 mQQDted on th-e fra.me u to pro
vide two tranner-,e ro,r.s of spikoa at .ioterv,.Ja of oot 
more tha1' l ¾ iv.cb..o pt«: roW. J3roolll clr~ sbaU be not 
ltt-as tluu1 S feet wide ud Mall be eq.ul,Pped _with nut 
letti,c t)uui two ,ow.s ol ,metal or bM.vy fiber bnu1be!'I 

widi hriaUea -I to 6 inches 1oag. 

E. Bqatpceat tar .,,,a1aa B:s••· -Tb• equipmnt \il!ed for 
•"e,epiq :\M base ud ftz -,,Jyiav tb• biJ;,mi.i.aou• 
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onmer •hall ,·ompl}' with fbe r6q_11lr<>merth1 Qf ~"'{'.tiuri 

:!305. 

J-'_ Weighing Equipment. \\'e1ghing f'quipt:nent u..e,l a:,.h1.ll 
l'.''lr>fortn to thf'I- rct1,11iren,e.nts (,f Pnragrapb 2!!02.0:!: 'I, 

I,. Equalizing Equipment. \Vindrow equalizers u~.d fo.r 
!h,:t rihntin~ h;e.e rnaterial hauled to the roadbed «h1tl! 
lie so d'.'~fi..·•ne,l l.l" to de!iter • windrow or 1Jui(orn1 a.n,l 
,u•1•url'1te!,y cnntro1J1,1l trotl~ i!0('tion . Tbey' 11ball ba,·1• 1-uf 

fidP11t "-eight to hol,l tht><m.,11!1,es firrnlr lo the roar'! 
lwd wJ1i\l', hl'.'ing iln~•n n,·cr thn wi11d.row. ~rrp.:v.Jpr ho~"' ~ 
-..hall be iso (.1-e!'-i;.rnt'•l ail•l ec,n~trurteil th.at a nnif"n" 

qiJantity r1f matt:rial will be ..-)ehverttul per linP·il unit 
of travel. 

fl. Cement Spread.en. Cement ~hall bf' ::;r .. read hy J. iif.'\ i,·I' 
nr ruf'thod "'Lieb will distribute the- re1n,-,nt unit'c,rml.,· at 
th,· pre!'!cribed rat(' ovet tho •urtnce. of thf'< mat~Ti:tl 
upon whub the tt_'n:.cnt i:, be.in~ plfJ.('(•d. 

2204,0l PREPARATION OF ROADBED. fn16'-' the ba.~e 
i• ti) he, p'11('f'rl un a 1oil·aggrf'gate .au\, hM('1 tllo roi..dbed ~l1all 
l,e ttre.p,tJr('t1 in fU'!'Orthtn~ ,~ith one or the (1t]1~ r,C thll ·(nlluw 
in~ ptn,,i11i,n, .. , ,lep••1nli11g 11pon the ia;otir1•e c-f the Tnn.ior yortir,n 

of f bf' ~n1l m•,tf'riKI to ho u~ed in the hai<e~ 

.\ Soil for Base Taken From Roadbed. ,\ll V ~•lH{Br. inc- rna 
• 

t1•rial which ill prc1<ent nn the- ro&1l ~hall lie blnolt-d 1ntn 
:1. 'Vl·in,J.row to prevent its )05,1;. Tht= rORdbf',I •hall thf'n 
be flhaped a.s nece,:,M<ary to conform to th<' Jl11e..",, grade~ 
1,n,1 rro~s &ection showu 011 the plan!!,. 

]1\ any t'ase where the p.bapin~ of the ront'lt,\,J. re!lultf' 

in a. depth nf Ji~turhe,1 toil greater thsn one. 1n1;h, sn!'h 
di~turb1•,l 1c,iil !!'hall be co1npsctt:l-d to a. lle11,1'itX nc,f l'-' :Jfl 
th11n that of the undisturb('d nil in that area.. ·\t th>' 
time of l'UlffJ'la!?llon tho rnoh1turo eo,ntent of r!1e ,,,il 
~h1tll l1r n1aintai1,ei1 at th.11t ,~;hil'h i<\ fa"·,1rable for ·r,1r\ 

p11r'tion. 
'l'hc prf'fJRre,i Ton.dbe,l 11hall t,e ('hl'rked ·with an a1· 

, urate tcmplnte e:,;t{'nd.ing at l~a::;t hatf way at•ruu thll 
wl ◄ltb of roailOeil u.nr1 ,levi11ti<1[1,1 vf more th.an one inch 
trom tLl.i tt•1npl11ti.> :!<hall be tu1rE_•(~ted. .. \flt!!' the roadbc,l 
La:1 bCt..''rl tclrnp,~<l tlnd tht>t'k.ed, tht"I &tJr(iu·ing n:.Kti·rittl 
\\ hi,·lt wns w1n,lrowt'l,I l'lhR~l l.,u. :sprt>tid uniforuily o, er th~ 

1trfQil. fo l,e 11<:ttrpiud b)' the hu)t . 

.B. Soll for Baff Imported. \\"!J,•re thf' f;t•il f,,r thi.t l•tt"-11 i~ 
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to be deri verl from sw11,t" 6ource othel' tha.n the roadbed, 
the Toadb"'rl 1<!Jllll l,e prepared in aecordn.nce v.i.th the 
prol'ision.'" of Bei:tion 2109 .. \.t the time the base 1nateri&l 
i~ pl&('ed upon it, and s.t the time the Gase material is 
tornpactetl, the !IUiJgrade shall be iir•m and ;ihllll be 
1noist for a J.erit.h (}t lea:-.t one-half ineb. 

2204.06 CONS'l'AUCTION. Soll-ceU1ent bai;;c shall be cou 
:.u·ucLeJ uo the prepo.red ru11dbed. in couformani:c ',\ ltb the fol

lowing requiren1e.l'.lt1Z: 

.4,., Delivery of Aggregate. ~Vl1tl..lt the 1-uil fvr the bu.;,e i:; 

obta.ine,l fn,ru the. ruo.JL.led ao:y aggregate rer1uireJ by 
the !special pr•)\ i:,,,iOnll for incorporation iii the Lase n1ix• 

lure shall Lt• d-i~tributed uuifonuly on the rO&l1bed by 
n1eau,s of s1,1rea.tler Uoxes or wind(O~ equalizers at the 
rate specified. :-\uch u111te1i11.l shall be spread uniformly 
over the surfn.ee to bo 1.H•cuvied hy the btu,c. 

IJ.. Bca.rttyin.g Subgra.de. V.'heu tbe soil for the bs.);e ls to 
I.it: ta.ken from the ex.i:-tiu~ ru11dh<-d, the soil to be trenteJ 
,;hill! lJe Eln\rified and pulverize<l for a ;;ufficicnt \ViJt.L 

u11J J,.·ptli to provide the ,;omparlrU ..:rost1 sectio11 of 
La1-t! bhow11 on the plan:,,. Su.\'h .:'-..:..Q.rifying and pulverizing 
:,.L11.U I.Je 1:u1npleteJ bt:fore tl1e -rtment i,- applicJ lo lh~ 
wil. /'are i,:,bu.Jl he e:K:ereiseJ to iusure that the dL\}'lL. tu 
"'bi.di the <;t,il i~ loo.'l'ened iR uul groat.er nor less tha11 
iliat neC<>.~:-.ary to provide. the quantity rl•quiretl for the 
lhit':kne11s ot bn~ :-ipcC'ificrl. The Engineer will pro\·idb 
~to.kcs ut the !:!ides of the roaJwnf at int1•r\als of not 
u,ore thau. 100 feet. From the~e "tuke~ the Contriu:tor 
"hall n1ake frequent 1ueaouroutent,, during the sco.rify1n~ 
unJ. pnh·c..rizing opera.tious to insure vroper t;o11t.rol uf 
thu depth to whieh soil is louseuu11. 'l'lie Contractor t1hull 
furuh,h t;uch help ll.>< the Engineer rnay require tu cheek 

!\ttC'h n1easurcn1ent~. 

Pulverizing. At tb.e tiu1e the. ctinu1nt i11 applied, Lile 
!\Oil shall l>c pulverized to sueb utent thnt an U1e :-vd 
purticles '"~ill p~~ through a one-inl·h ~ic\tc ani.l at lea~t 
l'SO p1:1r- tent of lhe ~oil particli•i ·will vu"'" :i. X1nulwr -! 

;,.1C\'t!. 

D. Application of Cement. ~\[tPf heiug pul\·erizeU, the 
1'c11l or ~oil-aggregate n1i::1ture shall l.H:!c s1-1relld to the spiH:i. 

fi~ll witltb of l,a~e anll to u1tiforrn J('ptli. CcmenL .i;ball 
iheu loe 1;pre11U 11niforml." o,t-r th~ ~ud'111.:e l>y rneans of 
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Fpreadcri; or by vtlier mt·tbod1:1 .,,hi.ch will i~ure- unif1Jrrn 
dir:itribution, at the rate 1!1pecifit"l1. (;enient ~all 1;ot be 
Apf'lied to soil ha.,,ing a perccll.t-age cf rno1~tu:re in ex· 
tels of tho o_ptinaun for the r.oil-ce1ncnt u,il:ture minus 
two. Xl, equipm~nt except th11t requtre<l for· ntl:rin~ tbe 
1.:1::IUi:lUt 11.ud a.oil :shlllJ be allov.·ed to pus over the fre!!bly 
~pread ceruent. 

h:. Mixing. l1J1weJiatcly 1t..ftec: the 1,:eruOnt bas l,e~u ~prekJ 
it J.htlll be mix:eU with the pulyeriz1:11 eoil or ,wil-aggre• 
~u.te n1ixture. 1.1ixi.ng ina.y be IH'.Cowph:-1hed with be.it.v) 
Juty fiel,I cul ti, ator!l, gang plowll, Jl.'>e harrowa, rottny 
til1eti1 uuiJ l:Ul,> <"on1Uina1l11n of the~e kindfl of equir,went 
"·itb l)ther equip,uent a1,1pro-ved by the Engi..nt.>i:lr. li!iiing 
:,1.iull be 1.:outinued u.atil a thoroughJ uniform tni.rture oi 
tb.e aggregate, !'!Oil and cement i!'I attained. The mixture 
:shal1 then be shaped to the approxi,us.te 1in611' and gr11d~11 
.-;Ii.own ou the plans. 

}', Application of Wa.ter. lmm..idiately li.fttir tbo:: 1;1.l,vve 
fJJe.~cribeJ 1nixlug anli ii.pre.a.ding i:,ro1·c!81'S have been 
1·u11tpleteJ, ,v11t~r rbaU be aJ.JQO unifor1,il_y at the ret-tl)s 
h.uti iu tlu~ quantities i.pecifi\.·J by the E.ngi.ueer . .Aftt:r 
eEu:11 U.J>tilieation of water the ru-:i:xture ~ha.JI Le n,au.ipu· 
lated 1,y 1uetu1~ vf the equipnient :ipecifieJ aUo\,, for 
mi..uug, to u.voiJ i:oneentTation of watt1r near Jhe turfi.cc. 
After the n•quireJ t<Jtal n1nount of water ha!l hl.!eu 
r1Jded, 111i:1:ing shall c.ontinue 1n1t1l .:t unifonn n1oistu.ru 
cont,·nt for the full dt'pth of thl' mixture hllff L,·cn at• 
tnit,ed. 

'J'la· :unuu1.H of utoisture p:ret1cut iu the n1i..:J.ture al tbc 
c.on1plttiuu of the wetting nud m.ixing sha.11 not he- }t19is 
than tht> uptinium n11,J.3ture eontE'11t por 11iore tbau 130 
per tie,1t (1! this yuantity; 

O. Spreading aud Oon1pa.cting. 'lh~ wuttct.l 1uixtun.• 1:1L.&Jl 
!,~ l1111f(,r111l.Y t1prenJ o,·l'r the u,n'a t,1 lie occupi~d l,y the 
ha::<11--' tu tl1c lint'"'- ~l.uJl\n (11\ tlw r•hin1:1, uoJ -iliu.ll then I.le 
uuift1n11J,v l1 ► t>t<t'neJ ttJ it:; ful l wi!llh und Jept!J. It ~ll.all 
tl1t·n h\' unit'r,n1dy co111p11rtt:1d fru1n the l,otton1 UJ•"u.l'li 

t•> n1,l h·~-. thuu (11) pt!r rt•ut ot the 11m.xiu.1un1 deu:.:it~ u.~ 

,h,fit,r•d in • .\rtic:lti l ]{Jl.fll. 1l1•1erinint•J on a repr~uuta 
1!1.~ eamp}c ,,f tho iwll rni.xe!I wich th~ Jesig11ed quautity 
of re1111.'ut. 'fhP i111Linl cowpol'tion /'\hall Le u~ttnnpli~heJ 
witl1 i1tzupu1g 1,lpe rv/Jer1< (•r uther c-quipu1ent, UJ>}lr<J'•t'd 

b~ tile Engi11t•t•r, whleh ~ill JJrod111·e e,1uiv1tlt'ut tttt-t1lt1. 
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'l'Le ra.t.e of operatiou and number of compacting unit.~ 
~h11.ll be sufhficut t,-, it1)<ure that the .~ection being pro· 
ct'S~~J w·ill l.u.• 11niforn1ly e.on1pacted to tbe specified 
J~osit_v for iti, full h~ugth, width a.nd depth within a 
period vf tw11 hours from the ti1ue suC'h corapactiou is 
started. The u n lfonu composition of the 1nixture shall 
be maintained durl11g- thH i,prea,liug: and t'owpn.rti.ng op· 

ptiration~ . 

. Attt:>r tLo ha:ie, except for the upper 1½ inehes, h.a3 
litJ~O compacted tbt.J eru:-1,. ~(l'etion shall Le chocked with 
an accuratt: teu1plute t>xtenJiug nt leai,.t half Wfl.)' acros:s 
the ba1<e. Dt'viationi- t•f n1ort» than line-half inc.h fru111 
Lb.i:. t~mplut~ -Jlall lie ,::orretted. Thl' surface of the ba,;t> 
t.hall br l1!11(le(l with a 111otor grader tu &l<t.\lrt: u. uniforni 
1:TO!'!i- :ae-ttion frre froin surfa('O i.rregularitie~. The sur
fa,·e ,..,hall Ii£' loo'(t,ne(1 to ii depth of approximately one 
ineh with fl. 1a1.il ,lrag-. The 1lrn:; !';hall Le of sufficient 
weight 81\,l ... lull! haYe 11. .,ufficit•nt number 1;1f teeth to 
t horuughly loosen the surface 11nJ eliminate all roller 
111::i.rk .. , Durini; !\11,l after the drn.gging operation the 1-,ur
-f11re sba.11 Le- :amoot11e,o'l. with a Lroom dra.g to pl'odurt"' 
o. 14urfnc1:: free from k,ngitudinal riUg~. 'l'he loose mulch 
thus yrodtH":l'd Ahall be brought to a moisture t'Ontl•nt 
wl, \ch \\ ill i11'<11 re proper co1npf.1.1;tion 1u1J adhe:,iiou. 'l'he 
rf'8ulting :1urflll't' ghnll then be rolled with tL p11eu1natit' 
tired rolll'r an1l 11. ~mooth fl\-ee<l :noel roli-oT until all loo~!! 
1naterial hft::< hl'en thnrougbly corupfl.('ted an!l the sur 
fu1•e lJtuu~}tt to :t s1nootl1 condition. Thfl rolling- shllll J,e 
'llJiplernpnto>d ,,·ilh nail drag:~ anrl hrnom drngs. 

JT. Header. .'\ hl'nllCr lmar,1 1oliall be J'IR<"t'd !H'l'JH'1Hli~ular 
to tlte t-ohgrud(' and st right angh•~ to the tt:ltlt;Jrliui, 

near tht> e-11•1 of e:u~l1 rla.,· ',: run. Thi!\ hell.d4\r 11hall 1, .. 
l'hH•(-J in ll. tre1wlt cut througl1 tbe C'om11lete l1a~e ut 
-ueb a l,1,·ati•)U a:1 to 1•xclu,le nil that part of the base, 
~n,l ut th<' l'11d of the run, whi,·h rloe,1 not liave full 
depth, i,., not th<11onghly o'Ouq,actt>ll, nuL properly pin 
p,,rtioni>J or Hf,t properly n1ixo,l. 'rhe r11atedal thu~ 
,:i:,·lu•le(l ~hn.11 he roUlO\.·ed fro.i1 lh":l sul.igrade, Lrokcu 
u1, an1l rii~lrihutc<l thinly ovt>r the aJjacent area of th.
HJ.l·t·ee,liug ,un. 'l'lu, het\\lur shall renta.in in place until 
tin~ btsgin1tia~ of the \'.OmpRl.'Unu of the- hn.so mi.xturti 
uf thr fni11Jwiug fltiy '?J r11n. E.1:tre111e cure :-ihall ht> t1I

i,r1;i-..t>1l tu overt'owe uny tt,ndf'ncy for the lJuse in th~ 
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~ icinity of the junction l.letween. nmJ. to nil to be full 
thicknel!'I and true to grade, or to be inadequately com
paet4'1d, impropt>rly proportioned, inadequately wetted 
or incompletely mUed. 

1. Tum AroWld. A mat on wbith to turn oquipmer:it ahall 
he f1ro,,ideJ and placeJ nt ti.it: end uf the r,revioll8 day 'i; 
1u11. Xo equip1nent ~hall lH• permitted to turn on the un-
1.1r11tecteJ i.urfnce of a previous UO.J' 's run or on the 
.-\'lion of Lru.e L,~iug eon~trueted after the t'eu1ent bas 
Ueeu i;pread. The silo linJ typo ,.1I 1nnt shall be approved 
by the Engineer. 

J. FinaJ Finishing, Xot later tliao the L~girining of the 
next working day after the cone1tructi-0n of each P.ection 
of base the .suri'ace 9hall be ~moothed with a blade 
aJ.justed to tho lighte;;t cut wbieh ,.•.;ill insure a smooth 
riding surface. The mati;ri.al re1uoved Fllall lie wasted 
on the shoulder~. Ad,lHional wettiu.g and rolling daring 
an<l after the finlshiT1g operutir10 uu1y be required. 

l'\. Density of Finished Base. The lm.se completed ea.,.:11 
workin~ aay shull he J.ivi,l•:d into st'Ctions of oqual 
lic-ugth nil ue-nr 5UO f~el a11 po:'!S.i1ie.. 'l'ho deni-ity of tht: 
t:on1p8.('teJ. ba'-<J fhall 1,£< ,1etormine-d at a rcvrei-eutati\t! 
Jocation i.n eaeb flei:tiou. If the dt>u~ity thuJ det~rn1ined 
for any !le<'ti~ is leii:. than the, .minimu1n 11.peei!ie,J in 
Para!,,'Taph 2204.0:;G, t"·o ndJ.itionti.l den~ity Jutt·rruina
tion~ !.tho.ll be n1ai1o for that >1(!r.tion. 1f tLe averag('· of 
tho re.sultil of tbe~e tl1tee d~term.inations is le:c-, than 95 
per cent of the ullni.mwn .'lpecifierl. in Paral-{tnph !?'J04-.05G, 
thut IH'<'tion iiba.ll he reconstructed vdth thc-, adJition or' 
one-1talf the quantity of -ce1nent orig-inallr incorporated 
in the n1ixt\lte ao,1 in full ('"01opli.auce with the fore:,,.,oing 
requircuieut.ll, Sue}t t('con$1ttu<'tion .,hall he entirely nt 
the C'ontrot·tor •,- expenst'. 

If the average Ot tl1e rl•sult~ of three denintJ Jelt:r 
nllnatiou!!I for any section is 111ore than 95 por c.ent ot 
the mi11.in1un1 .~petificd .in Pnrag-ra;ph 2:!04.0:iG, Lut le~~ 
than 100 per ('(,11t of this minirnurn, the ae.:tion 1nny Le 
tl<'ceptc,l hut the Engint>1•r ma_\- rt•quin.1 that thl, quRUt.ity 

uf hnr-e 1·1)n~truction uudertakeo the nc:xt i,Ut'\·e6d.ing 

working day ,hnll nnt tie ruore than two-tJ11rd~ that con
_qruf·ted on the 1l11y the scf'tion f•)Ur:J.d to bt! 1lc-t'irir11t 

ln dtJnr-,ity wAA cou,.,tructell. 

l 
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L. Curi.Dg. The fini<ibed ha.<11• shnll bo protected from los~ 
t1f moU-ture for at Jea~t ~ev~n days by means of ono Qf 

the curi.og agents 11pec1J)e'1 in i\rtiele 2301.24. These 
1nethod:'I rcq11ire initial curing with wet burlnp, or other 
fnbrie mnts. Thi~ initial wet eurini; may be omitted if 
the final cnting n1('dit1m il'I applied within the first five 
da.Jlig-ht. hnnr"' witl1out rain follov.ing the co1npletion of 
the compaction operation "PeC'ii.ied 1n Paragraph 
~204.050, or 1f the prin1e coat is opplird withi11 the abnvl\ 

,peci:f.ierl periori, 

2204.06 LIMITATIONS OF OPERATIONS. Cement shall 
be applied only t,o ~tH'h area tbnt nll operation!\ specified in 
Po.ragrapbs 2204.05]) to 2204.05G, in<'ln,iive, can be continuous 
and eompletod within ~ix boHrl'I tdteT the beginning of the ap· 
plicntion of ·water to the soil-ce1neut n1ixture. 

The 1q1pli<:a.tion of the full qnantity 0£ "·ater required for 
any Jl.ection being: processed and the n1i::s:ing of this water -with 
the bt11<e materlal shall he eo111plet('J within a period of three 

hour!<. 
Jf any of thP o~rntion11J nfter the a.pplication of cell'lrnt, 

i!I interrupted for 1nore tha.n l'l\"o houri, or if the soil•Cf'1nent 
mixture is wetted h:, rain so that the moisture content exece1ls 
the maximum spf'cificrl in Para.grapl1 220.J.051-'i the CantracttJr 
may be requlr,ed to rel."on~truet 8uch f!Cftion at hi!>. own 11x 

pensc. 
The longlh of each day's propo!>.ed run 8hnll be f'O governed 

as to in~ure that all operations, exl'f'pt the curing, will h~ 

t'On1ple-ted duriog daylight hours. 
No traffic exe.t>pt that incident to ruring operation:-; shall 

be, perrnitted on the finisho,1 lia!IC (lnring the euriug: period. 

220-1.07 MA.CHINE MTXED OR PLANT MIXED BASE-
1'ho fol'egoiJlg !lpeeific.n,ti.011& dcs1·ribe thri n1cthod of r•on11tru<'" 
t'ton involving rnix-lng oo the ron..1 hy n1enn.'I of ilii,;cs, bnrrowf4, 
nnd similar equip1uent. Other equirment whirh will produe.fl 
equi·va.lent re<;ult11 nn<i "'·hi<'.h i!I approveU. bJ the Engineer 1nay 
be naeU. The t1.equenre of operations nnrl details of t'onstruetion 
1nay he vn-rimi ·with the arproval of the F.ngineo-r to conforn1 
•tith the typi:i of eriuipme11t user\. !l11l,,il'1't to thfl tlme liuiita
tion!I for the \·nriou:i opert1.tion~ ,\,pt>~llieU. Uerein u.nd tht: fol 

lon"lng re~trit'tiou.<': 

.l. The mahirie.l us dtiposit.eri ou tlie rvndwa.y shhll c.ontait1 
the full amou.nt of wnter neeessu.ry for t·ortipnction to 



An. 2ZO.t0i 

1nax1n1u111 .d1•:::.11"' i ~ ~h an e'i,;l'inta:rc.J allownn('e h•r e\BJ1 

,,r2t1ion ,luiini: lh•! t,prea,.Hng ll.ntl 1-~rnpa1:ting l'Mr-e~,i;,.... 

H. Th-e pr·o1i.irtionin~ t'•-ttlipnH·11t a~l'd abal] prc,vide accu 
r.d" r-nn.tT11l ,,t tl1e l'rop<1rtionl! of i;l) rnateTial~ P.ntftri,,:.: 

iri:tf) thr.- mi1t11r,·, ind11dini.: wat~r. 

(~. ID 1he 1"-:!!m of 11-1\t, ti:11 1h•li\er,d. t,) thtl au.l,gittdo ir, a 

n·,n,lrnw tH ;11 Latehfl! Hi& mixturP ~hall t.•t' l'lf\Tl'arl wiihjn 

J.j m1nu1,,E ttfter it -i:' •lt;-prJ~ited. The ruateriul &ball be 

»1•n•a1l 1,i tht> full wi1lth of lh<' b•e1 t<l the rcquire-,1 
11111forrt1 ,lpfith pu,] iH ,:i,uf'h a ·nannPT iu to maintain a 
tn\Jfor,ul,r h"1,tonf"'1 1"1:,n•lit..i<•n , 

Il. Tho eon,pn1•tion pro,·t-.,. sh,lll follow in1me,liately after 

~1•rra,linj,!. '!'he iuifiul eo1Hpattion shu.JI Le Rt'f'On1pll1,hei1 
with 1>,111iptrtt'nt wLi,·h will iu~u.-c tbRt the compnctinn 
will pro,•r-c,,l froi,1 tht> hott,,ni of t.bP- ha"~ upward. 

r:, "Erp1i\,1nf'11t \bed for the apµlil'ut1011 of wa.teT f<1 the 1nix 
ture nftt'r hl•rt-n.ding- F-li·dl ,·;:,r11Jd\" ,-.it!, tbf!o N!-f]UirPnif'nt 

of Parsgru1,1t :!~04Jl~f-t 

J'. 'rhe n11tt••ri1.I tb hti mill!•\ l,y c1111tinuc•u• 1nis:crJ ttlLt"~l 
i11t,r on lhe 111d1gr11.,lt' a<hall l,,. p1At~l i.n a. la~·e-r Qt w-in•l 
rnw- o( a ihap~ n.Jt1.plt1tl f.J ihe t_vpe of mix(!-t' •tM-d, SnC'h 
,•inrlrGW o, 111_,-.,.r •1,all .toe of o,riform n•Jill' 1ilU'tion an1l 

<'•HrtpON?ft of a uni.forn1 111i1:ture of 90il and anr P~gr~~ 
gnh• thaf mu_, he rf>4\lirf'iL 1 '~we1>t l'httH not 1,,,_., M-presQ 
on tht- Mui? .nor" thon "no. hnut itt advunC'P ol tbe tn(x

lna- opet(loth,n, 

fi. Thf' t-nil lo he 11,is:e<l l,,· n1of:11nw.'I 1<hnll 1,t, puh·enzeJ 
ti, tbti .-xt,..nt 1bat if p1U111f>1{ thr~•ugli th~ ma~hine "-ith.1ut 
thtt n,i\lition pf WHtt'r it "1\-lll ,·,1111ply with the requirf!

tnent.i ot Paragraph :!:20,t.O.:;\ '. 

IL llinrs df'aipetl to mix t:he: 1,,1flh•!Ul for lt-u than th~ 
tu)J •·idth of the ba,ie at a t1i11~le pa.Mago ah-a.II he Ml 

npe111,tt>d that the en,l of e.aub ,1a;i: 's n:ut w:ill be- in • 

:i1inglfl l'traighl line a, right l.l'lgiefl, to tbo C1l'Dl"'rline of 
the f'Q&dway, At tu eiud ef Nt'h run R kead"r t11haU be 
plM-ec! in1roed.1Ht~ly •fter UM> 11~Xf'•l 1nateria.l i, sr,rud 
llnd lit suclt • vc-Ulon a• lo reclut• t;) a wi11houm tbe 
qut-ntit.• of fttllteriA! rf>ftuired tt> lt«1 wasted. 

J. In U1e MM of JIU."Mr• OPff8tinac on the -.bgtade IIUf 
fi.eient ._.., and UuH11g •f 1t1ized •nd uam.1-tl ma
Mrial Hall be do•• to inauYe thar, tN bllM.' in the "'-c·i11i1_,, 



of th~· r.u~li ,>i run.~ will he of the full «l'eeifl•d. 

e.111t at t" r~quirerl ~Iev&th•n. 

2,204.J)S :PRIMING BASE COURSE. 'Thei !1Aic- 11haH M 
primtul with th.e i-psc-ified hiluuiinous u1stf'rial in fl<"C•1r<la.0e-• 

with t.ho !•>llowing pm\·i,.ion&; ,\ll l,1,,se or tonng11 IQ.ll.tcria! 
fha.H Le,. renu••·f'd Jrnn, th~ 11urfa<:O h~ ,l!cs1.111 vf a 11ower Jn,-w:1, 

1a wt:t'i,crr btfor~ the vriroer i11 apptie<I, 
'I'ht1 priming tuat .Bhflll re1uuin ja 1,lv.ce f•Jr :i.t ltR~L 2-t 1101.1: . ..., 

hef":1 &L.~- truffir: wHl l.,e &.llv•ecl u1,01i it or befor~ a.ny l\lt 

f~ec cuur~e 1.:1 uvpli~ lf, tit tb('! en•l ol :!4 hDura dter appllca · 
ti.ou thPr& remain p,·,ols Dr ~1,uti of ur.olilt tiituti1eu uJJ. the rolld 
11u.rfac.e, {he i:ngineer may n!•1uirj>: I11.H'.b pv•Jla or •iivt.t to ~ 
he,r.J lrrooo1ed ,ir 'ph,ttttd wiih aggregate to -prc}',.ut the vl'iwCi" 

htiug piCkl--J up by 9Ul•,tf'!;Uf!nt. traffie. 
li pnrti,.•n• .,f th,. priu1ifl.t: 1·c,at !uil to 11.db.U• to the ruu.d 

1urft1.fa ~uus~ o! ,hu1t, lr,o,n 11"lRt"rt1I or Dl(•l.tul'~ "'l)f il th,e 

1nnfau.i l..et,11JJ.e~ ,li-platl·d ~r rutted by traffic~ the F.n,in"i:r 
tna.~· tPquiro t!,uJte purt ,on.-. to h0 th,,roughl-y ,·lea11t."d 1,nJ. r..- -

11ri1ne,') Rt 1l11' f"Ont1;l1't r•ril"'r. for prlmftr biiumo11 applie,11. 
B1rum1•1,n1.-1 1JJ1ttc:?i1d t<liall he apr,Jie,l ae prin,eT tiuly ·whtri 

the roa.d !1'111£11..;e 1.'I frt1•' fro1n ~urf~i·t1 1Hoiitture 11,!'l,t 1,-..,rw. 1:nough 

•o obtain the 1,r,.p1•r Rrlhe,;il>n. Thi,. "ft·i\J u~n:d1y f~'lu1re a ro!\.l 
i,;urlaet! t1!1111,erature, cd 70"F ot hight·r. 

rt tbt• t11:.1terial for thi• ha.-.e •.uur~e }l.:11 bt-£•n dtiri,·eJ !ro111 

the ruJ.<lb4·d1 the 1,nmi> •hall Oe 11,pphed to th,J e:x1,,:1t1eJ 11urfa'"e 
ut th~ l,a~ rr rhe t,t,il for the- hal'le h&~ b1'en imvortcd, the bs.ae 

"i:rn.H be prim••<l in lH'(<,rrla11,·~ wirh tht" pYtJVil'.li11na of Article 

2204.09 FIN1.SHINO EARTH SHOULDERS. I:nrth &tio1.1I
t1 ... t~ tihatl h,, finl11herl neH.tly t-o th•• lines Anrl grt1dl-.., tihown 

un the plAn!I. 'rbt> f~ontrart .. r ~}1all rei-tore any part of tho:'1 

rig-ht•of•Wl!.Y diKturlJfld b)" hil!I opflr$tion11 and •hn.ll p\'rforn1 tht1 

rle!lting up operatinn11 rre!lc-rit.e1l iJJ. Art11.:le 110,t.o,:1. 
Hb.ot1lder11 for ha~e11 fomf10"11(l of ~,it do-rived from a. aouri·t1 

other than tf1~ roodbe1l iohall l,e t:oni;trut·l••rl in 1u·,'or,U.n•·t' 

witl. th~ pr<r>'isiou~ of Artif'l(' 2202.0~. 

220!.10 SURF ACING INTERSEOTING 11 0 AD WA VS, 
DRIVES AND TURNOUTS. The approal;b.e:1 to interl'lectinti,! 

101.,lway.o: and drivt!~ :11J1l turnnut11 fnr mail boxe:; !lbtdl J,p 
gT&.vcl ~ur!a.c~1l as ilire('.te<l b~· the Eni:,:inf'er with (J!lO of th11 
materials aperified in Paragraph 220-&-.0:!F.. Tlil' 11111 fat-in~ 1111\ 
b·ri11l thrill bf! flJlrt'fLtl tl.J a nuif,,r111 thil'lnt>-..,-, l)~· !ht' t',,r1tr~1,; t,,r. 
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factory ·working: ('01u}i.t1ou ""'fo f•!'J_11ip1ne11t operatiug on thP 
prin1ed or unp1i1ned fini.~bA(l ba.-B 1sb11.ll ha .. -& a wheel load 
tr-reatcr than the ui.aximun1 ,vhicb 111ay 00 opetsted legally on 
the public road~ of Iowa. Tractors \\ith lugs f.lhaJl not l,o userl 
for manipulating- or ;iprt•ttdin~ the base mfiterial. 

A. Proportioning Equipment. The equipm.-nt Uff•d for dh1, 
tributing q\la.titie& of run.i.eria.111 ut rate» IC!t!I th1u1 HJ(J0 
tuo~ j-'t!T 111.ile shall it1l·hule :1 wiriJrow equ1:1.lLler which 
:,hall bti c.of ~ul·h ,l,·,ig-u und v.C>igbt ~ to t·ontrul accur• 
ately the qu11ntit~· uf 111J1ierial io t.J-.c win.J1uw for11,.1.eJ . 

.B. Mixing Eqllipment,. 'J'he n1i.xing e11uip1nenl ut-ed aball 
incluJe a power dri~t·n rutnting n1ixing inut. Except 
-wvhe.ro lhe 1ni.x:ing 1nttt:hine uiaed i<t c1NUgned b.1 add water 
during the 111i:s:ing pro.cei;~, the solid ntnterial!J shall be 
thorouglily niix~d liefore wuter ill a.pplieU to them, and 
,r-litcr i-ho.ll he adUe,l in incrernents with thorough mix
in~ between incrc•1uent.:i ,,t' wa.t:er. 

C. Weighing Equipment. 'fhr, \\"cighing 
shall comply 
2~0Z.OSA. 

with the 

{',qu1pmtnt w;eJ 
of Paru.grapb 

l). Compaction Equipment. The l'4uipt1J~nt U!!-eJ. for com
pacting the t.~e nutterial i-l1all co1nply with t.be. reqaire
ment1' of Pn.re.gru.ph ~202.0BB. 

t:. Bqnipment for Priming Base .. The "'tlliJJni.t'1H tu,ed for 
!>w·eeping tho J,a.~e nnd f,)r appl_ying hituminoua primer 
11bal.l c()mpl,y with the requirern.,1uts of Se1:tioo 2305, ex 
cept thlit ~hicl,1-s wilJ not be required on iiower driven 

2205.0l PREPARATION OJ' SUBGRADE. 'rhe subgrade 
shall be prepare,] in nl."(·onlnI11:e with Rectiun 210'1, or ..,.-ith 
Seetion 210tl. us ~perifled in the eontraci document11. At the 
timo the b::i,.~ 1natedal i1:1 co111pa.ct;;id th~ ~ubg-rai1e beneath it 

!'hall b6 firrn a-u,1 :ohall be n1oit1t to a. depth of at 1-ca~t o.oe-ba.lf 
inch. 

2205.05 OONSTltUOTION. Soil-aggregate Ua!<e, r01t.d n1ixed 
type shall be c.on8tt'Ol'ted in accordance with the followlng pro• 
vi11ion$: 

A. Distribution of Solid Materlalt. 'l'ht"' _!!.odd niateria}s for 
the ba.se n1ixture ~b.a.11 be di~tributed on tbe !!ubgrade ill 
"\findrowt'I of uniforrn t:'roQ t<(·ction 1iuch that wbeu 
mixed togll'thur the mixturt! will contain the '!:~quired 
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p1:1rl"entage of particle,; of tbt• varioue !'lii.65. \Vindrow!!
of material~ di.stributPd in quantities le!ts than 1000 tons 
per n1ile shall bo forincd with an a.c('urate windrow eqna.l
ir.er de:sig:ned for that partieular purro6e, The Engineer 
may i.o control the rato of delivery of materialP. Ill' to 
rt-du('e- t<i the least pr(\ttil"al Dlln1111um the time tha 
niaterial-. \\ill rPtnnln on tbP snhgrnr]r, in an uncon1pn1•tt'•l 

conilition, 

B. Ja.Itxing. .\ll tl1"' ingre1lirnt!< of the n1ixtnre ithall be 
thoroughly Olixed in the pret-,•ribcd proportions. The 
aniount of water in the mixture at the time it is ~proad 
on the Jiubgrade for r>0mp1'rtll1n Bha.Jl not be less than 
the quA-ntity Which will irt::;uTC thr uniforn1 distributioo 
of tho tcoil bin,lcr and niaxinnun den:-ity when con1pacted, 
and not n1ore than 12D per cent of that 11uantity. 

C .. Spreading Base Mixture. 'I'h<' rui;xetl 111aterial for the 
ho.fie (•ouri;e Rhnll lJe spread in a1.1c0rdance '"i.th tbe pro
yj~ions of Paragraph 2202.0i'iC, 

D. Compaetion. The ba!<s courlle ~hall be com-pnctad in ac· 
conlance w-\th the provision/< of ParR.gl'~ph 2202.05D. 

2206.06 PRIMING BABE COURSE AND SUBGRADE. The 
flntire ~urface of the base, including tho edg-e slope\'\, und tho 
~bgrade lor o,, ,yiJtb of one. font arlja.ccnt to ea.ch edge o{ the 
ha!>e flhnll be prim1>'1 in fl(".('orda.ncP. with the provi11iontt of 

Article 2202.06. 

2206.07 STORAGE OF EXCESS BITUMEN. The prQvil'dons 
of Pnragra.ph 2305.0-t.C(4) l!halJ apply to tbi,c work, 

2205,08 SHOULDERS. Shonldors sho 11 l1l' ronstructt>ri 1n a.c
rord.anr>f\ with thP proviia,.ion!-1 •l.f Artide ~202,08. 

2206.09 SURF ACING APPROACHES TO INTERSECTING 
ROADS. DR-lVEWAYS, AND TUR~OUTS. The a1)proacheR to 
inter~e("ting ronclta, ,~rivewayt11, n.uil t-,irnoul~ for mnil bo:-i;e,i 
flha.ll be MUrfn.red in accordance ,Yitli thl'. provision-. of At'ticle 
l:!'.?02,09 except that the soil-aggregRtP n1ixtuTe used for the 
ba~e 1nay he u!'.eJ for thi!'! purpo!!e. 

2205.10 FINISHING. After the l,a:-.c ~·ourse und shoulders 
have been con1pleted the conttartor tahull :plu.ce i11 accepta.ble 
<:ondition any portion of the ri.ght of wuy tho.t LA.11 been di:.
turl1ed I.Jy hi~ operu.tion<i in ae1;ordnnl.'.e "ith the vrvvisioni- vf 
Article 2202..10. 
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::?205.11 MAINTENANCE OF COMPLETED BASE. The 
•'t'lnJ\ktPri l.,io.<.o J:hn!l h(' turnntait1f'<l b)' the t'ontrllct-,r ir~ ae • 
t•frrdn.nr.-\ 1,'l.·ith tl1f' 1,rov1sic1n~ o( ,\ttich• 2!02.11. 

2205.12 METHOD OF MEASUREMENT. The qua.:ntitie1'l of 
flie ,-ariurn, cli~:n~• n! work in,·ol\'f'd in the t<ur,tn:wtiC1n of 

!40i1-14,n!Tt,;att' h1uw will l•e ,.,.u~Jvu,H] lry the J::ngineer as fol 
lnw~: 

.-\. Prepar&tion of Subgrade. 
11oil-a1-,,;reg11te L,il/Je will be 

The ant,g-rttde prl"part,1 for 

rnea~111ed in a.ct'.<>rd&ncc with 
fhn ,,r(lYi!liflU$ of P1Hll~raph B~02.l2 .\. 

H. Exc&Vl\tfon. )fftteri11l e:tCA,ated for building !,}'\n11ldl'rs 
will he 1nos.~urerl in eubir· Yfltih; 14.s pr,::,vide'1 in Artirle 
2Hl~.1'.l. Exc.a\ution u,,1uired for the pl'B-\·ament of sur· 
f:eu·iog at inler~~cting r,,n,111' , driv(ltl, nnd turno,ut!I will 
n('lt }\~ rnC:.l.~Uretl. 

1 ' Surfacing for Approaches to InteniectiDg Roadways, 
Drives, a.nd Turnouts. Tl1e q1uuHity of matfrial deliYerN.J 
f(}r ~urf111·iniz appronr-J1e,; (t1 int~r~rcting ro11.d."l, driYr- 
" 11J,-. 11url turnouts for nHLil hoxeli will be mea11ur~d in 
n(',·orr1n.n<"(' with thf'" 11r,,, i,iuru of Arfi('le 2307.0'-. 

f). Bue Matenal. Agg:r,.,i;atc A.n,1 ~oil llflf'd in .aec:el-'tc-<1 
!'Ortinnrs <if th,~ toil nt;gl'Pgate hase will be mea.-.ur~<l in 
tnn111 t'I( ~000 pouf\lll"., Thr number of ton-'! <lelht•reil. ,rill 
11(' r·n1Jq,11tf'll by the F.n~lnf'et from Wt'lightf! .of 1ndh·i<l 11ttl 

I nu-k loarlt-, Je,ln<'ting for thl' fre(, moio;tor(' pr-ttH'rlt in 
l he rru1. tt' ri Al. 

I·: Bituminou.q Ma.terla.J. .\-ll \ 0'111ire:s 

tf'rinl nppHeri fl~ pdmcr 

of t>ituriii.ntniS- 111 .. 'l. 

met.!.<urel'l in lt. ~-
.~tnndarri gnllon!'I ttt {i(J"r. tn aecnri1nn er 1'-·ith the proYi ~
iou.'i nf ,.\ rticl" -t.101.03. 

2205,13 BASTS OF PAYMENT, 1',1r thfl prrfurninAi.:f o! the 
,1lrio11~ t•la10H•~ 11t' w"'rk 111vnl,ed in the c(ln .. trulo!tion of sol! 
Rg'~<'g-nt~ hi.H', 1nrn~\uc<l n.- p1nvidt1J oho,e, the cuntratt,)r 
t-hn!I l,r pnirl fhl' ,•nntrnrt unit pri(';•~ whid1 :\h»II }ip. Lull 

t·on,rt'ni-tttinn f11r iurnnihing all mnterials1 l'quipu1enf, tool!!. 
/lutl lahor for th1• P"rf(1rn1A1H't", nf aH work net{'~AAry !(l t"om 
pll'tl' the work. 111 ul·<•(nJanl'<• ,,ith tb,, pll'ln• :uid !hi'~ t-pec-ifi 
tf\ti<Jnl'I. 

\. Prepar:i.tion of Subgra.de. l·ur !l,t\ pn·paration of ~uh · 
g-r:i,le, tht' ,·,.ntn1.1•l(Jt !. lrn!l Uc put(l t11l' l•outtfH't pri~·r 
ptr 111il•1 whieh ~hull l.>1• foll pttyrn('llt for :All wnrk pt1r: 
f()rnw.f aud 1ir1_r l\ll,tl•r 11'11u!rt>.\ in !111' C>)'l"rt\tinn 



B. Exca.vation. Fur the qnautity of ni.aterial exce.vat~d for 
building s)loulders1 the eontrn.c.tor sha.11 be paid the con
tract price per cuLic :-,:ard. •1,ie quantity of exeava.tion 
1nay var} uiore than 20 pur c~nt from the contr&i:t. 
qut1ntity

1 
but tbe conlract unit prU:e and not the pro

vision& oi Arti1.Je 1 li)U.03 shall -1.pplJ regardless of such 
-..ariation, No payin.ent for overhaul wilJ ho n1aJ.e on 
11111.terial obtained from Larrow 1•its shown on. the pl1tns. 

C'. Surfru::ing Approaches to Intersecting Roads, Drivewaya, 
a.nd Turnouts. }'or material used for surfacing &p• 
proo.e,.hes to inter~ceting roa,lways, JriYeways, o.nd turn-
011ts for mail boxe11 the contractol" abnll be pa.id the 
eontract unit price. 'l'hii! payment 11hall be full po.ynient 
for any neee:--!<My excavation incidental to this ,vork and 
for furnishing, placing, and Kpteading the rnaterinl. 

lJ. B&Se Ma.terla.l.. For all a.i:cgr~gate,s and soil in the baati, 
the contractor ~hall be pni(1 the eontract price per ton. 
'Ih~ payIDc11t l'lha11 ht1 full ton1peu::1n.tion for furnie.hing
all 111.ateria.ls including wot.er, and for all operationl'I in
~,,Jvc(1 in the r.onstruction of the bas., not paid for lD 

other iten1!!. 

£ . B1turninQus Ma.teria.l. For bituminous rnaterin.l use(l a:1 
prirncr or Ue-li\ered tc, the County for storagl'-, tht< 
1•ontnH•tor ➔hall lJe po.id the contra('t price per gallou. 



Dl\'ISION 23. SURFACE COt.'RSES AND 
PA\'E!>lE.VfS 

8urfa.cf! r.ourse11 ~hull be co:utruc:rd uu prepared bate coun$$. 
l'a,·en.ent., iiliall be ron1irueteJ Qu prepared 1Ub(T&-de. TbMe 
1urfo.ces :,h.11.ll cou.,Ut of c:on,t r-urtioo iu ac¢ord11.ni;;,: with the 
requirement ■ 1p~cjfied fur tbl.! \·ariou.1 type, i.n the, foHowj.ng 

. . . 
~echont: 

t301. i.\HH:rt'te 1'&\1;I.U~.Ut, 

2302. 
2303. 
2304. 
2305. B1tuulinou.:, :"\utittCt' 'l'reatment~ lu.,.1;1rted PenetMli:iQD 

Type. 
2306. 
2807. Ora,·el Surfacing. 

Section 2301. Concnte f)a,ieruent 

2301.01 DESCRIPTION. , '0111::rttc 1,a,·t,u,c-11.t rih~H cOD!"i.;,it 
of a, lingle rourte ot Pvrtluud cc1net1t .:on\·rete of the full 
Jepth of t,ho;t p.a.,-t>1nent µ.nd of Llio t_ype cvYercJ. by tht1 coutract 
o.s deflne.J Leto....,·. 'l'Le .. -iJth a.11,l ,ert.ica.1 <lit1.,t'l1Sion11 i;hall t..,jf 

be, liu~ tha1; thuse .~11owo Qn tha- plin,ff-

A. 'l)pe A t·on<:rete pa,·eui~ut i<hall conshl l.lf cuucrete 
11.1L%t•d In the propo1·tiun1 arpitetfit-d fvr thi.t t} i'• wbi..:h, 
exet-pt fur inriUental a,e('t.iut•• 11t p.n••rnent of unusual 
wiUth nr abu.pt:, ,l1utl l,e placed 1ttul ..:<Jn:-!Olitlated hy 
1ucau~ of a tnl'l'hl\nifnl f.inbhing me.thine an;l a m.tji!~D· 
ii:o.l \"ihrator cupal,!c of vibrating tin~ ~ntire width of 
tLe, sttip uf pavt-n1e-oi Leing pl11.eei.l, 11.l Paeh pa&aai;~ uf 

thu vihrutlng equipruent mu\"·ing in a direction pa.r11llel 

to thti c-enterli.11e of the f"n·,•ml'nt. 

B. Ty[IB .8 t·oucrt'l~ pn,e11H•ut 1,hu.H eou .. i.iit of coocr~lo 
ol.i:rf'd in thl1 pri~vurtiouN 1tpl'1•ifieU for t4h:1 t, pe, plated 
and 1•on11olid11.teJ Ly nh:thod, other than tbos~ pri:,• 
!lcrtbe-1] J'or 'rypt> A 1•ot1cn·lt· }'ll-\t'lllt'Ht. 

l1. -~tKo•larJ ttH11:rt•te pa,t<uivnt •hall eOU!!i11t of ,·on1:r(ltl,l 
mi1a,J. in tliu 11ropnrtionll •P"t'i!ir<l f•H thi~ type, pl•e-ed 
an,l c(ln~oliclah•d 1n ,u•r·orJ1u.1rt- with th,• tHethol1• prt> 
,cribtto.l for 'J'yJiti A coul'rele pu\PtntotH. 
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2301.02 MATERIALS. ,\ II nlattiri11.l1t used. shall eonform to 
the reqnirement)/ (1f Part lY, 1fn.terial~. Tbe \tile of types of 
l'ement other tban TJ1•1~ T will not be required unless so 
.'jtipula.ted in the, Hpel'-ial Pro\isious. Unless othor,vii;e specifi.od 
all types of {'en1e11l ·will be U"ed in the same prupo,rtions an\l 
in the 1,ame rnauoer, Air entraining cerneut \\·ill not be used 
unles.s required by the Bpetit.l Pro,·i11ion-; an<l only M proYided 

in ~ueh Special Pruv1-.l0i1t<. 

2303..03 CONOR:&TE KIXER. 'l'he concrete uux.e:r shall bb 
uf the ba.tcb t)pt: ;u1rl i-hilll l;t: equipped with nu npprvveJ 
d1.c:..-icu for titning l'kt.h t,atc:h. All 11rixer;1 ~hall he u1aintaiueJ 
in good working r-onrl1tion. ?Jo mixer ~hnll be used if its Jruui 
ia not clean or if the effet:tive bt-ighl vf it!' n1ix.ing blades 
or Jischar~e bucket:. il' reduct.'tl lJy more tbau lOo/0 of lheir 
original height. For the purpo~~ 0£ calibrating its water n1easur· 
ing equipment. there ~hn11 be -with weh 1nixer a. suita.blo 
connection with hose vthich can bl! 1:1ub)'.tiluted t'or a part of tbti 
Jischarging pipe frou1 thlc' water 1oeasuri.ug tank. 

2301.01 BATOR ".rRUCKS. Trutk~ ui;eJ. tor tr11n!<l)otti.ng 

proportioueJ d ~.' Lo.ti.:he'.- to Lh\' -1nixt-r shall couforru to ibl:l 
following- requh'-"mt:nb~: 

ffing1e bal\'.h bvJit>-s, ur batch l'ompart1uents1 y,·htch will rt1· 
wain in a substantially le,,e,l iJOl!itiun until ready to bu Juwped, 
:iball ha\ e a CaJ>llC1ty, hy water mea.,;ureu11jnt, cquu.1 tu at least 
17& per cent of ..-ul111ne of eoncret~ tu be 1,roJuceU by tht1 
Uateh. Ba.tch ..-onipartruent!'. of 1nultiplt! batch trutk~ wbiah 
1uust retn.in. their bn.tcht:ti whilu others a.re beini; dtu!lped fton1 
the !htn11:1 truck •hllll ha.,e a ettp11.cily-, hy water wt.-:\~Hrllnn:nt, 

equal to at lea.~t ~tiO per cent uf the vol,une of the ,•ol\cretc 

to be produced by the hu.tch . 

.:_\U ~idt--", l,ottOJUli, tai.lgtlte,, ru1d partitiuns between com
partments of truck botlies !shall he of meta.l, preft-ra,bly i.u ◊lie 
plcee fur their full nrl.'a, but it: -.idehoar,111 or build-ups ure 
uer•f',<;sury to ulit11.in the re.quireJ liotly cupucity, !iUch 1ttl.d1tio11~ 
i;ball is,l!!.O lie uf 11,etul, or uf wuoci with a smu~1tb•flttu1i.:: lllelal 
lining. Suell liiiiug shall be !10 forn1ed n.-. t•J p1·0, id-, u vertind 
flan~e ut loa1'!t one inch deep itlong tho lower t'dgu vf itt 

inue-r fRl·t.l to 111atch dosely in11iJe the inn~r !~1·e · of the p1ut 
uext bt-low, aa fl cover for the critck. HuJiell :,hu.11 lw.,0 no ur1-

11topp~1l cracks ur l,olt hule~, u.ru1 luilgnl'111 and partitioll.1 be
tween rompartuicoti, iliall nHike n ct-111ent tight fit when in 
posiliou. ~o\11 iutl}l'lut fares of ea,·h <.'.u1npurtmt!ut qhall be free 
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from pocket;-; ,:it projtiet-ious that may retain; c.em\!ut_ ot ,t,he 
bat!!h bcii:z qumve<t Lt,ni..'w.3 i:;f rernent Que< to any or all 11! 
those cuu;..("11, w}1ich ar~ larger tb~n ,the tolef"l\ll,•e alloweJ. ~ll 

i-1.:ah:: &~euta1•y '°'ill bt' cause for reuiovul of tlw: truck {rou, , 
the work until repaired. Ltttchc-11 1n.teudeJ to lo',;& tailgate,:-1,_ 
and pattitious ju 1,01ition shall Le poaitivtl ili a.,etio11. l:h1.ttb.e:; 
\fl1Q:;1e proportious ha\i:. Leen rh1n1beJ dtit, to tl:,1:e f&llnrt' 1,.if 

latcL.t~ to function, !!hall uot Le u:-ed. 

l" ule11111 tits eornpart1ucnt t·otttulning tL.e IJatc!l ,4 hlhiJ witL 

a rig-iJ tJ.1,:bt ~ovitr, the toltowin.g i-hall u.1•ply. 

Earh tru,;k hod;, or ha.trh tompurt.nu:nt ehaJl h11.re a to1,1 
urea flnffitiont to pormit tha ~ement to be loadt,:l v.'itbout 
i:ovcrirq;: all tbc wnU. Suffieient tlllud ~hull Le left expo~c.J 
in 1:'!lch t,atd1 to pcruiit ,;01-erini: ihtl ct1nent uf thut h~tch 
to a dc11th of approximatelt oue in-i:,h, and $\.ll'h cuvering ~halt 
l>e done- ht'fOrt' the batch li.Y.l\-'t!fi the pl::nit. Cn.n,·1vi: or Unrlu.p 
Ct•••t:'r~ nre not to l,e- regar<lP,l as suhstitutci1 for th" aho,;u. t,ut 
the L'l1utnu tor "hull hn,.t" tho privilei:;e ,if U-!l1ng ,n1.tcrprovf 
cuvers us prl)tt'ctioo .again-6t lon hy rain. 

To in:..1.1re 11.~n.iu~t lo:;oa of cem.,int d~e to ,pl~.h l\hile ]ot;Jiug, 
a.II bnt,·h trucks to bt:t ehut~etl with ee,nent at nu~· oiu..' .:tme.ut 
lo1uli11g h\•PI•t-r ec!iull l>e unifnnn in heig:ht from J,i,.·e,,;;tv to 
tu1J ed~fl uf tloJJ wnll 1 within fl. tolPrane$ of 6 inelt~• frutu 
h"'ighesl to 1owe8-t botly. 

'l'ruek liodiei:J !i<holt be kept ,-lean a.n\l fre-e fro.ut ru~t or 
accun1ulution~ uf 111.r..ttiriul a11U in condition to Ji~,:t1arge thtl 
n1aterial1 rnpitlly nu.,l u>!nplotely. Tb~ Eni;inevt f'hal1 ha\O tl..~ 
si~ht tQ vary the orJer of loading or po.<1ition of tL& v11.riou.s 
rns.torial• in the trnc•k hudy or <'OOIJ--'!'lrtm~ut wl1en uet•~st!~f} tu 
r,re\t•nt g-1n,1111ir1K i•r dr.igging the tru('k i.,n-<ly ur nd.:tf'r 11.k.ip, 

2301.05 SIDE .FORMS. Si!le fonn,; Mall hnYtl &. hai;{ht, 
..., itliuut huriwntal joint, at lc11~t Pljlittl lo the Ue.~igu~J thicli..
rit·~s of tlit' fHl\ ,:imeot at it'.'! e,Jge, exee1,t th:tt when.\ iutegru.1 
cl1rb ll! requl1e.d the a,'lditionu1 b!:'igbt n•prt•11ente<l. by the curt, 
m:ty hf' ~Ol'Url'<l hy h\1liiug e1trn. .f<,r111~ npon the top of tht> 
1nain form. 

1-'lexilih• 1ir t·ut-.. e,l forn1~ of r,rnpcr radii ;~hrtll be -U1HJJ for 
cur\·e,s 110.\'ing rail.ii of. 100 fl;!ot or lf'fui. 

Fvrll1S thllt rtrll bl'nt, twi.•t~l. waq<t',1 01 broken c,r fonntt 
tb11t ha-..,J l,11lterod or ~plintert.i,l t,,p fa.,:t~ sba.lJ 1,e run10\eJ 
fro111 tl,o "·ork. l:opu.ireil for1us f<hall 1iut 1,t\ uAeU tJ.util lhl:_\ 
have b"t'11 in•pel·t~d ;.1.nd aµpro\ ,,(t b:-,1 tht> Engineer. 
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The top fa.c:e Qf u f11rn1 ~ball not vary from a true plano hy 
niore than ;~ inch in JO feet nnJ th~ upstanding fn.C'C shall 
not vi..ry from R. tnH- plline by 1,1ore tl1nn 1i- inch in HJ fC'et. 

A .. Forms thu.t are to f,c reqnited to .91.lpport 1~ mcc•hnni('al 
finishing marhinl·. a mechanlrnl subgrthler or :,iimilnr 
h('lavy eq_niprnent shall be n1:i<lc of steel not thinner than 
\J, S. Stnn<lar,l 5 h'llagc (app10:xi1nntely 7/32 inch). 'fhey 
~ha.11 be eq\liJiped with a de\ 1ce for hotriiog abutting 
se~tinns firn1ly in n.lignn1ent., whieh. devif'c ~hnll permit 
:v1ju.stinent fvr hodzon1al and vcrtic-al cur,·cfl. J<'oTms 

ho.viug & height of 8 ir1t·Les or 1nore ."h:..ll have n /iJCl~f> 

not less than 8 inches wi1le. Fon1\S hR:vi..ng a height 
less thnn S inches slinll ba\'e n. bnse wiJth not le,i.~ thun 
their height. 1.1hey shall he equ.ipped with not le~:a th:111 
3 staking point~ per eath 10 feet of length with mean, 
for 11ccurely loeking the for,n to each stake. Flang" 
braces Rnd stRking pocket" 1<}11111 e.xtr>nd outward on the 
be.!le not le11!- than 2/3 the height or tho form. 

B. f'or1ns that are not to be required to •n1pport &- u1.el'h&n· 
ica.1 finishing mad1inc. a meehanic(d ~uhgro.der or othl'r 
!llmilu.r hca\·y er1uipmcnt n,ny be 1111;1,tlo of won1J or of 
ioteol. Thr)" shall hn.vc s,iffir>iP-nt stiffi1{•s)l a.nil hr ~n 
staked M to remain trnly '"rti~a1 nnd truo to line an<I 
~ra.do during tho pl:,i;ing Rn,\ fini:1bln~ nf t.he roncrPte. 
Rtre.ii;:ht wood f0rnis 1-1hall l1ave, [1 tliicknr:--s 11ot Jr,:--~ thnn 
1 ;J/8 inches. All woo<l fC1T1llil" c,hall ho l]rP,siterl 011 th11 ~u1,, 

11npporting th,e l'oncretc and on their oppcr Pclg-e. 

2301.06 WATER SUPPLY EQUIPMENT. 'l'he wnter 11llJ1 
ply f''luipnient shall he of such C'apa.city and nature a~ t0 in~urc 
an ttntple f'.upply and n i;,ufficieut vrcssuTe for nll tho Tequire
rnents of the work. 1'\ie pipe linoi< !-hall have nn insirie diaml"tt'r 
no1 let'ls than D inches. \\'here pumping i:'l nocei'!l!&TY, dui,liratn 
pumpin.i;: f'qnlpment ~hnli hi\ io.c,tnlltiU to insure Rgo.inst hrf'Rk

clown!I:. 

2301.07 ELEVATED BINS. Before he~inning tht' conf!trn,· 
tion or erection of elt'Vfl.tt-rl bins for concrf'te material~, the 
Contru.ctor P<ho.ll submit tr, the Engiueer deta.Bed vio.n~ in tripli• 
eate showing all constru\:tiuo detn.il~ o.f tht: t:levate,l l)lrui 1Utd 
their 1:1upporti.ng frttnH.'Work ~u1l fuun,b1i11J11!\. ~'ur .-.lrt11·f11r1,I 
'<tecl hin:. or liins of other niutt.•tiu.b ;\l1i1·h ha,·ti lieeu fabricu.teJ 
lJdor to being delivered to the work, the three l!ets of detailed 
plnns shnll ineludl"i shop drowint;'< iu ><uch detail that a c,)n1• 
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plete ~trP"'! anRl,yt-.1,. rnn be n1aUe n[ all 1<tn,ct11ral 1nrml)4tr"', 
i\n.-1 ro,nirrtiou~ of the- hin!l. J-'or ordinary "Ondihon~, !'!oil 
foundntion pretl!t'UrPI', including preg~ur~ due to winrl k,ad :i-hall 
not P-Xrpe,1 Qne ton per squnr"' fuot. The!'W' pL'\n.l ,ihall l," 

thl'rke-i] 1,.v the T:n~neer and t1hnll be modified a!I required to 
mPet hii', fl{if,roval. 'fhi> hint1 !!hall he ron!ltru<'tf'd and erf>,•tl".rl 
tn rnnfnrni to tlte vlnni; thu" approved. TTin" P.hA.11 n,)t he: 1111h-· 

Jf'rtf'a t.-i h,nd!'I .. urh a!!t thQ~e inipoi>ed hy !he tbrnH r,f pHe~ of 
nggregtdl' unlei-1'1 tnirJ1 loai1!'1 \\'ere in<lic~te-<i on the nppl'nvPd 
pln,n10. 

The npper nrea of all rompartments of aggrrgnt" bins "he,11 
be protect'i'd by !!Uhstantial grill::1J;:"e.<1 having opPnin2s nnt 
l.<trJ?er than S inches i::quare,. 

2301.08 PROTECTION AND HAND!JNG or AOGP.EOATE. 
Ag-J.,;rego.te11 ~hall Le ~o stored and handle-d as to o\-old con
tnmlnntion. Fine ruid coarse aggregate 1'l1all he J<,!ore,1 in pile!> 
whith are kC'pt entirely l'Cparated. Co."lrl!e ~ggrf'gate and un 
~.-rN.'ne,1 ~ni\·el shall he piled in horiznnt,d layc.r!I nnt n1on, 
thnn 4 fe('t iTI depth to ruin.irub:f1 the 0;11gregation of parti"]P'I. 
of variou~ IU7e~ . 

• \g.i;rrPg-ate~ sl'iall be ~o hun<lle\l as to a,·oiil frf'f)ll"Tl1 \nria 
tinn!:1 in the "'f't'll'ifil' gravitJ·, ~ien,, antdy,.i!l or u1oi~t11re ronteJJt 
of th;, n1nterinl!l U!~P,l. Tbe numbPr of chnngt>s frvm Cln" mnt"rial 
to nnrJ!hl'r having a difforcut s11ccifie i;rav-ity or sieYe analy!<i'
(h1riul,! ft w(1rkio~ 1loy f!l1ull he redueeil to a 1nininftltJ1 which 
thP Engineer coru,lders practical. •rhc Engineer mRy require 
~uch inethod!'I of hautlliug e.ggregtde.~ al' will pre,·ent v0.riation1; 
of 11HH'e than 0,5o/t' ln the n1oi.t,ture eo11h•nt nf ~uc,·r.~,.ive 

hatcl1f''l. ('n-ar."t.' nggn•gat" having «u nb:i;orpti,1n greater than 
11.5% :-ihall he thoro11gb.ly w('tte11 Al lf'nr-t ont> honr h£'f<1rl'.' heing 
ll~('I], 

2:lOl.09 STORAGE AND PROTECTION O'F CE?t.tENT. 
Snit:ll,Jp 1•r<n i .... ion lllui.Jl hf' ,nnde to prevent tbe tn~~ of ce111P111 

durin:::; h11.ndling. 

f'"nti•nt ..,tored ou the wurk ~hall he kept in a <1uitoble 
wettther proof bttildiug. No 1.!e1nent wh1l'h ha!l de,reloped lumps 
1n ;;f,_11n:.:~· ;;ball he. used until it ha-,; hetri earf'ftllly !'l('reened 

thro11uh R :!O u.c1,)1 ~H:H't', to rt-lnovt- uU lu111p.1, f~t1 1l blUI hf'e1.1 

1-,.ft',-f•·d :111J apprt.ncd. 

~301.10 SUBGB.ADE, 'fbe i<ubgra,ll:' -•hali ht' prtpa.rt>d tl!I 

s;pcil'ifie<l in 8<'t.tion 210!1. 
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2301,11 SETTING AND REMOVAL OF SIDE FO&MS. 
rorn1H tal1nll he "'"t arc.nrat('ly to the required gn~<1e an,l aliRn· 
n1ent eud .~hall he :--o fonnde<l and -~l'<"ured ai- tti midntHln 
that. grride :tnd 1,1,li1,;u1nent ·while th~ t·ouC'n•te iti hoi.ni; placed 
and finished nnd 1tntil s1.h.•-b Urne B.S they n1ar be re1novea. 
Form,. q}1nll b(> si'.'t oo l)Jopcrl_..,- cornpaete.d matorh1.l~ If the fonu 
ii. tu .~upport a roet'hnnical finishe-r, a u1eehe.nical 1\ubgra.Jer 
or ~iniilar )leayy eq11lprnent, 1i..o_y exC'a\"~ttion require.J. to 11hape 
the suhgra1l1• for the foim i-hllll l,e nJttde by mell.n~ of fi uiachine 
Ue:t:igut>,l fur tlus specific 1Jurpose unll a.ppru\·e,,i Uy tht" 

Engineer. 
'Rxeept a:-< provi{led he-low, forn1..-1 ~hull be set with the La~e 

and top of the forin at the re~pect.1.ve designed elevo.tioua of 
the S1.1bgrarle nnd the fini11bed ffUrface of the pavement a..t it!< 

eJgt'. 

With the sp~eifii: approval of the Engin1:;er, forn1.\i ha\-ing ll. 

height greater than the de~i~rned thleknese of the eage uf tht> 
pavement mny be use,l wl1en ~ct as folldwR: 

I l) The forn1 may be i:-et with it~ top at the dti:-ii.ga ('}cyatiou 
of the fiui~heri surface of the pavement nnJ thfl l_,a,e at 
an t;'levation lower than the de~lgn ,rnbgrado elevntion. 
provi,led the ~uligra.de fnr the paveniont ii! excn\·ated to 
me~t lltc lower edge of the form ~'1th H slrnig-ht Intend 
!'l !upe llOt 11t~cpcr thnn 3 inr•hel'I vertical t,1 1 foot ltori 
,1.ontu.l. All a(lditionl\l (n,eavation and concrete requin<.-1 
hy thi.<1 n~<'tlioJ !l:hall be :.it the Contractor '11 i~XpPn:-e. 

(2 / .Por1n11 for puveu1cnt not r.-quirerl to be strui'k off witl1 
a 111eehnnica..l fini1<hln~ 111111.:hine an,l on wltieh iaU*ral 
1' url1 i'\ require,l, may b~ ,;et "'-itti the base of the furi11 
ill the del'i.gne<l p;uhgrode eleYation and the to11 1tliov" 
tho. rlei-igned ele,·ution 01' the finished ~11rface of the 
puve.mcnt. Apecinl care shall be taken to ramove nil ?.uier 
and luitlln\"e ft(Jm the edge of tbe pave,nent befor~ t••iu
crete for the curb is placed. 

Aftc.r forn1s are 11et and locked they !>hnll be tnn1pe<l on 
buth siJes of each £01·01 throughout its entire length with a 
llJ'ul of ,iuitallle design an<l -weight. This tamping sho.11 force 
!'.uitabl<! 1nntl'ria.l into i.ntirnut.e contket ·with the La~e of the 
:torn1. Shoul,1 the earth 1-,upporting thee for1n becon1e soften~•d by 
ro.in or ..,tauOing v.-a.ter 110 that the form UI not ndequatt:1y 
~upporte-rt the, fon11 :-httl\ be reseL on suitable ma.tonal befor~ 
t:ontrete i:i _pluct!-d, . .\.fter the foru1s h:ive ~en s&t th~ jointi'\ 
JobalI be d1eeketl witL fl 11traiglit eJf!t' at least 10 fti<·t lung und 
corrected to proper gra(le tlnd aligt1111e1.1t. 
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I ,Jflll.'I lfh;'\ll he ,.l,.~"e,l &lJ.fi <:ii,.i.,d [.,,for"' tOllcreW! ill pl~ed 

«p111'-l t1,e111, ~iiito lnrn1~ ,iball 1,u )Pft in pjaee not I~ th.nn 

1.> hour'! &ftit:1 the C'.'oneret1-• l$ pl14n''i. 1 T;rh !ortnt 11hall rc::-w1irt 

1t1 plui l' n01 lea tl1!ln ti hours at't1!11 ;.hfl (•n1cretts i.a place1l. 

Care t-hall be t;::tereU-t·,1 in tL,, 0 1\DJ01.::~! E•.i: forr.u to pre:-,, t"tll 

rri1ckint:, tt•allin,: •>r Ql'cl' 1tr~i11J il.ti ;:n:::c,~te. When fVJ11)-S 

Jnt,:, t\'l!J11;e,i by we:1n8 of t'<tt:tiJJn1~nt. '-'"/i't&l,l'IJ;: OJl t!a, po'Vt1ur.nt 

t-urf~1•·•• t1.IL 1t11ktit 1;h:i,ll 114• rt1n1u\,,·d be/,•·" 1he fc,-r-:.i1 ii r~i1e•J 

2301.12 PROPORTIONS FOB. CONCRETE ~IIXTUEES_ Ttie 
, ontr,-j., m.i:xtur.:• tl!-l'J ,:hall coritorn:l 1" lht frJi1,.,-wtr1g req,1irt· 
m1,;nt~ for tl1c l.' pt· vf i'unc11·te pave-rne·ut -Ar)t!tiflt,l ;.r. tt.t> 
,·<f)ntnu:t. 

\ Type. A Concrete Pa.vement. Th,~ l'"nerct;..• u__,o~,l fr,r Tytm 
.-\ eQtH.:n .. ,t,) pt1f8Jl1t•nt •111,H cunforn\ to one of tlie folluw

,ng jltlJl"'rl1c,u~: 

Tl,e tot-td "'vlutue uf froo water i11 th(' cuuc,et..•, i111.:lu,li.J.1g the 
,,aler iu tlu, ngi;regatl', ahalJ not c.xcci•J li.:!;:i gall1,n11 01 wat-,1 
t•vr Lug of /"t'U)(•n1. (O.J3-JG3.:! JlOUU.J~ r~r pounJ; o .... :H,J , ul,a· 

f.-,,:t 1•ot L:3.g oi taulc-ot), 

\1-'PROXl\l,\J L QAl:J•rt l l n~ Uf'' IJR\ \{:\"[l:RJALS 
1•1-:R CUBIC \ARD 01-" C.:ONCRETI. . -

J.HlbS WQ• 
1.0123 klnt 
{l.!l2l)) ,a.a, 
0 R2S-'5 lOl'IA 

"'l'h.e11e 11uuntitiet aro bi,5;,.•<l 011 th~ f11lh>w1ug itH•Uu1ptions 

8;,e.riric era\ it~ of Ct!1nent ---J.l-t 
:Sp .. eifie gr11,\.'ity fJf nggn1gnt¢ 9 2.tl.i. 
\\'at_er-eeinent ratio----0.0 ga.11011.i of wu.tt!t p1;i Uug c,f oeu,~uL. 
\\'1;1ight of 1 cubic foot of w·ater ti!?.1 lb. auJ lha1 th.: 

lrt•b cot1crt1t~ 1•ont&.il\.!t- no air '!'OiJs. 

B, Type B Concrete Pavemont. 'fh1' tun(·rl'te Mell ior 'ryp .. 
Il eoncn.-te p!H'An1ent !-hall ('Qnfurm 11) nn~ of tLl' follu-... 
ing proporlious; 



M.ix 
No. 

I o.1,.-1c .\BSOLl'l E \ OLU~tES 01- f\.tATEJllAL 
PER U.NIT \01.U,,fE Ol C.ONCR(1.f. 

--·-c-;-rn~t ·--~I - - Wa.u-, ~fint·.\g~ .. le -
Minlmo.1rn APpn,1UDl..ll~ ApproJr.inUlte 

~l'B,-'- O. ll ':i871 ii. it,~jlll U.23:i/12◄ 
2B U.121544 U.Pil.lflt. 0 ~1;0 
Jij O L'.tr1'.19 r1. l'.14!:l'Jh 0.309M5 
413 l'l.l'.HSf,~ 0.1'12462 i 0.337988 

--Coane A,q-regate 
'\ ppr~te 
0.47879 
0.420390 
il.378700 
0.3'1i988 

'l'he total t1uo.i1tit) of frt'e waler in the concrete, including 
the water in the agg1ci;ilta, ~baU not exe~ed 5.5 ga.lJous of 

·r waiter- !)er bag of Cl'Iitent j(J,4-Si;(JT-6 puuods per pound; 0,13.:it4 

cubic fct't per bag). 

Mix 
No. 

These 

Al'PltOXI~{A.IE UU.\.i\TlTIE~ OF DR\" ~lAT£RJA1.~ 
PER CUllIC \:A.RO OF OOSCR£TE ----

Ce-intnt Fine ,\ggr"gate I 
Coar.e Ag!ilregate 

l.bJ bb!. \613 lb.~ I 0.526j ton~ I 1.0690 ton, 
1.11 bLI (6-43 lb. I 0.655 l0n1 0,9385 tOllJ 

1.78 bbl (669 lb t I U.6915 tons l1.M55 1oru, 
l B5 hL!. ;696 lb , U.754) IOU> O. 7545 toll5 

e~tiruatcd qu~ntiti<'-3 1\ Tf' l,n~e,) on the following 

a , -.um 11t io u-, : 
Sp~..;'ific gn1.\ ity of ..:en1t1ut.-l. l I. 
Spo..:ifir. grRvity of uggregutt.,.__~.li:i. 
\VatP-r -con a• n L ratio-5.:!.J gul Ion~ of watel' per b1tg v 1' 1:l'Hlt n I. 
\Ve1~l1t uf one ('ul,?l!. fo<1t of w~ter- 6~ -➔ !U, iiu.1 that \ht' 

c,11\1·rt>te eontniu~ no air voi,J,;. 

' l'. St:i.ndard Concrete Pavement. 'X'la• c<,11Cr~lc u,;1::'1 tor 

\Us. 
No. 

IC 
IC 1· 

JC 

"' ' 

!.l;ln,lard 't'OneTuto fllt'\'ement -.ball conform to u111i of the 
fullowi.ng proportions: 

BASIC ABSOLl)'T£ VOLUME 01' MATERl\L 
PF.R t:Nrr "\'OLt'ME 01' CONlJlETE 

Cuuent 
).finitnu.m 
0 .1Uiiti20 
0 IO!H-tti 
U.1l3i94 
0 117u52 

I Water 
Approximate 

0.155')75 
O.lbl.llfJII 
[1.166~(,8 
fl.172~.52 

I Fine As:gctgate 
Approximate 

IJ.258047 
0.292178 
0.32'.-WS.! 
0.11Hi-ffl 

I Coane A~re!l'...te 
A prwu.mate 

(J,.t;9:l!iU 
H.-138267 
\139)858 
0.154748 

The total qu(l.ntit.r of frrt' ..,..ntet in the t'"OO<'.rete, i.neluJing 
lbt.\ wn.ter in the 11.ggregnte shllil not t:xceed 5.634 gu.llou!> (If 

wuL6r per ba~ of terru•nt (O.rlOO pulir.it1!0 per ~VUHd; 0.753:!U 

e-ulilc feet per bag). 

APPR.OX[\JATE QU,\NTn'IES OF D.RY MATERIAL 
,,. PER ct.anc y ARD OF CONCRETE -~'----------.---"-----'--.------No. 1-

0-,,m,nt I Finti Ag$r<'ajl.te Co;,.nt Ai!lre1a.1e 

1.50 bl;,I. \5ti4 lb.) l 0.5760 ton, 1.070 ton, 
i 54 bbl t5iti th.)' Q,6520 ton, 0.1)';6J toJn 

J 60 bl:,! t61.n lb.) 0.7230 ton, O.l\83!J lan.1 
J.6ti hbl 1624 lb.) (I 7'f20 ton• 0 7920 ton~ 

I 

' 
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Art. :!301.12 

Th~~e quantihe"- an, btt-Me1i on the following aNJuuiptions: 

Specific i;ra\ily of cement- •3.14. 
Sp8t'illt: gr,1,·ity of aggres,ite-2.65. 
Watt'r t:t:ror-nt ratio-~.25 gallons of ·tnUl·t per Usg: tif ceru♦llt., 

\\'"eight of one cubic foot of water~2.4 1lJ, ¥nil thst the 
frel'lh tooerl?te t()ntains no air voids; 

2301.13 ADTU$TMEN'l' OF PROPORTIONS. 'l'he estim1:1.te<l 
quanli.tie-~ of cem-ent pe-: eubie yard ot eonrrete ahoWn in t.bl.! 
tablet aLvv~ ur~ hai-etl <,n a.veru.ge conditiurhl. If llle combiotc.· 
tiau of: u1u.teriul.! U.'ll'J i1 such tbn.t the 41:uant.lly of eement re-
y_uire<l bt ronsi:&tently roure tha11r 101 t>«!r cent or less th!>.tt ~& 

per ee.ot of the e!iti111ated 11ullntity, the 1-1ruportiona will be 
ai.ljul'lttld atcordin~Jy. Thiii JitO\ iHiou does not npp1y to vttria
t,on& iu qu&ntiti(Q euu-.t.•d by variations in the dirr,en!liOU?I uf 

tht> ya, ... rn"'"n1 ,la.b. 

2301.11 Prr :RUN OR UNSCREENED GRAVEL. U the 
\ule of 1-,it ruu (Jr unscrceuerl ag~rl:!t;:hie Is ap~roveJ, the 1,ro
J,-0rtio-n.~ will be fixNl ,1pon th"' l,t1;.i~ o( rhe relative an1ouut~ 
of fine anJ totltll,L• n.ggri:igati, e,_,nt~ir1t'J 1.0 u to he equivttle-nt 
tv onti uf the appt11priate m.ixe;,i itpc<'il1t..>-J aLo, e for screened 
aggreifJ1ti. AttentlfJn i:t dire~·te•l to tlu:· enndithin,:1 unJt'r v.·hith 
pit run &l{~Tt!gnte 1ufi.:,• lie ui-ed a!I t-putitieJ in Article 4107.fli. 

2301.15 QUANTITY OF M'QITNQ WA:tEB AND CONSIST
BNOY OJ" OONOBETE. Thf'" umount of: mixing water u:,.eJ 
Ji!Lall t,t!< th1tt "'·bic<h Vii ill pn1du,·-e ,·,)ncrtite of 1U\if1Jn11 eon,1it;l• 
cut·.y aduptf'<l to th'll ~uix a.n-.1 1.dn,l -()i nu1.1~,i~ll'I being u~eu, 
tbe. 1ncthod.s. of 1.:v11-.01idnti.9n und tho 11i11p1• of tLo fini~hetl 
11urfa('e. 1-:x\:f!pt as i-pl•C:ifleully nw1lified by thl' F.nginee, the 
11luntti 111ea1-1ureJ. in ai·eo,danl'O w1tl1 A.S.T.~l. ~lt•lhod of Te~t 
D 138 1<lu~ll be vrithin the following Hn1it.s: 

In c.a~e the con1hination of xnaterial!l furni-'lh,·d i, euch tha.t 
the 11pe<·i-fierl ll!llgrfle of worl&.bility ii-: ni)t produced \\ith the 
,nuimum watcr•.-:en1-ettt ratio 11pec1fied in ,:\rtir-le 2301.l:;!, the 
proportion of eement to agi;-re~te rhnll be inL'rei1.~{.'d lo 2ro
duee fhe specified degr(ie uf ,.,-oduihility 1•,ith the t1ptH·1f1e11 
maximum ,tatrr-fen,ent. ratio. Iu the ea.e -of $O(·l1 ~djuilDJl'llt 

the pn)Tision• of Article 2301.13 -sha.1l· not apvt,.,.-, 
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Art, 2ao1 .lh f"'.oNCR£TE PA\I:M.ENT 

2301.16 MEASUREMENT OF MATERIALS. 

A. Oement. ('('1nrnt shall be n\easured by weight upon ap 

pro,:f>d "ealf's whieh "'hall he arcurate to 0.2 pf'.r rent al 

all loads
1 

ex~ept that cement in t1nc,pened hag!'I its vacke<l 

by the manufacturer may be eon8idered to ~·,..iii;h 94 

poundF pe-r ht~g:. Scnles for w£1ighing ce.tnl'nt if! R doserl 

rompartniout. s-11n.ll he equippe<I with an ior1eprnri.C'nf tarf' 

beam and the f'ICale !!.hall he halnnrerl f(I tht' htrP Rftnr 

each bnteh i11 di~rh;i.rged. 

B. Wa.ter. \Vater -.ha1l be mea!'lured "·itb Of]Uiprnent which 

ia accurate to one quart. Tan ks fnr mea>1l1ri.ng water h_y 
voluine 1'1ba11 not be fe,l ilirer,tly fr0n1 a prP:ssure linC' 

hut fro1n an auxiliary tank hnvin2 n voluiue at least 

equal to thRt of the m('flJ•iurini:: bu1k. 1'he equipment 

Fhn.ll be :-o nrrani:ed that the pres1,mre lo the n1rn~urinµ 

tank cannot exreed tha.t dne to thf' difff'ren!'e in ele,a
tion ot tbl'.'- t"·o tn nks. 

('. Aggregates. Aggregates ~h.all he Wfli,ghell on npproverl 
~ell.lee which ~hall Le accurate within 0.2 per cent a.t all 
loti.d~. The weighing equipment shall comply with thP 
following condition!'!: 

J. At lf'ast that part of the total lolld weighed v,,hieh i1< n 
frartion of 100 poundA shall hfJ indicated on a 2"tad1,1Rte,i 
beam ttr dint. 

:!. The weii:;hing equipment shttll be sri arranged that when 
operating the bin gates the opern.tor statld~ in 11urh 11 

po~ition that the woighing beam or dial is in full viPw. 
and he can ronveniently !.hovel materittl from the wei~h 
ing hopper. 

3. There shall 1H• 11-11Qugh rlearance at the top (1{ the weif?hini:; 
hopper to perm-it the !'C1\le operator tQ 11ho'\"'r-l mntt>rial 
ont of th(' weighing hopper or !<ultahle op1>n-in~~ ~hall hf' 
pro,·ided iu the i'ide of th~ h0pper for this p11rpc>,;;P. 

4. Weighing hopperi,1 on plntfor1n scales ~bnll ho n1•1onted -;o 
thl\t the eentt•r of gravity nf tho ~-eigbjni-: hopper, both 
\(111.ded n.nd unloaded, i~ \ l'rti,•111ly O\'cr th,· r1·Ht~r of ll1f' 
?,,·ah:, 1,lntfonu. 

ti. W~ighin~ t'(J_11ipu,e~1t, if ti,quippeJ \\1th gn11Ju:1teil ht>a.111~, 
"lball have tt.n inJt..>pendent w~igbing beam for each clll"·' 
ur t,eparate !lite of uu1.tf'rial to Of' we-ighed on th~ !!.Cfllr. 
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4;. Tha <-ontrar1,Jr shall pro>'uie OOL:h 1t1;,;taJlalino of we-1ghitij::: 
equipment with at J,·ast .'I .tt•udard :,n poun<l tei-t w,•igbt'; 
fot the J>llr!'CJ.'f~ Qf ,~ting anrl talibtl!Lting wei,hing equip 
1n(>flf. '!'be t~t ,n~ight!I i!.L.nll hr>: kt>pt tl~n and •hall he 
:1:red f,,, DO vu:1u>','(.' ot}1('f tbu thl· tf''iftiug &lHl callbrat 
ing or weighing equ.ip1111•nt. 

2301.17 MIXING CON'Cll:£:TE. Coutr.•te abnll ho rei:ted 1n 
a 1ui'lt'r r,f the hft!t•h type. 'flit' mCTthod of handling the hatl'!hl'.!~ 
an,! ,hargin~ the ndxer r<hnll ,n,iure th11 1·omph•te 1otrQ•h.1tt1011 

of ea~h l>3ti:h -~"pnrutely 1ntl1011t lo«.i ,,f n,11terla11:>, 1"he 1ii!l 

rh11,-ge portion ,,t tl•<' n1i:idng <:yl.'Jc, th.all he ~1 reJulat•d thttt 
the YOlt1nte o! l'!t>acrete fron1 any l~t,·h Temain1ug in the niixPr 
drum will not t>:xl'eed 10 per i:ent of the nin:riruuru <.\.ze of· 
hntrh herein ll}')tri!ied f~,r th.at rni::s:eT. lf thi,~ rortion of the 
niixing r_vtle cannot he ao nrljuste<l. the 11i1.A (lf batC'h •hall l,r 
rednred 11ntil the ha.trh will lVUtt'hll.rJ.:"e within th!.' f,1regoing 
!imh within Ilic ,lisehargs portion nf t'hr, oyele. '\Vt1tP.t •hnll he 
introdul't',l ttt the s._me ·ti,ne A'< thi:t 1Jtht,J materlalw, 

The totlll vl)!ntne of hA.l•·h 11b:Ji r1flt C'l'.C'f•1•d thf\ fntlowu1;

t'nr thei inixeri; s~ifieal -
Sin DeNgnation 

o( Mi:t('r 

21E.,. 
31E 

'\ olnme of Batcl:i, 
('ohir F~t 

-·- .37.4-
The ei1.@ rltt~J;l11!.tlon:, t,};1111 hf'. thOI"(• pH•Pl·rit,ed in thP ('oncTfltt" 

,11,rf'r f-ltRnda,J-., Eh:hteenlh Revi!linn1 T,ventys!'~'£1T1<l ,~f'lll', 

\rlnp!Pd hy tho )fixer llanufn,·turt'rs Bnrf':111 of the A~nrtilte,l 
G~n+"rttl 0:fl'ltra.rtQrl!I of A1neric1t, In,~ •. Jlfflt :.!, l!H6. ArproYe<l 
h)· the- .1fl:<t•eiattd «iencral f'ontratforll of ..:\Pierioo, Tni:-., July 
!, 1046. 

'the ef)l'I.CtetC" 11..1 1lb1:l:aTge,t Jrou'. th{'. n1i:u:n- Fhall he unifllrm 
in t'CUopo,iitio11 11.u,l r,:,nrister<t".1:- tf this ron1li1l011 i• not pr,l• 
dutled with the rnaxim{nn !'iZf ot the bat.·h. 1h~ ai1:e of •l1P 

b&tt'h mnY b& rt11nt"e•\ ,u tl1f' mi%in.g ti11te incre,a,.,~,l-~ •)r hnth. 

uatH tbi?J rei,ult ia obt•ined, 'flic 1l1i:1.ing ehall contin11(1c f,.r a 
minimnn1 ot oue niinnte tft~r •H thto l't•h•1 ingr4:"d1~nt:<i: ?Ht' in 
the Jrutn, during which time th£' <lrum tth:11! revob·,~ '\t th,. 
tpoed for ""·hicb it ,nu1 d(>•ia1,e,l, but not !c..01 tha11. 12 nor TnOrl' 

than 18 r•volutions per ,uinuta. 

2301,18 READY-MIXED CONORETE. li,-a,l\. ui.i.xed ~or .. ·tt"te 
may be uaed in lieu uf (',011i·rttl· HliX~•1 at tLu 1ite OJ Uie wvrk. 

The term 11 ready•mixed conrttte'' Bhttll IJe t>l'ntitrued to in• 
clnrl• both ('Phtra.l J•lant-rr.~x~ conrre,t,. or truck-mixed wn· 
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c:rete. Ce1.1trul phn1t 01lxe,} 1u11tre-t,ei ~ha.Ube eon:it1ued tt) rueap 
concret~ ti1ind in & st&ti.ona.ry 01'ixer with or w-itho-ut ntechnn
ital agitation in the tTansporting vehitle. Central pla.nt-1nixeJ 
c.onerete :,ball bie n,ixcd in uccorda.J:r.ce ~'1th the provisions of 
..-\rtielo 230J. l i. 'l'rui;k-Illixed t'oucr~lo .sha11 be 1;011strued to 
mea.n concrete partly or wh11l\y H1ix.ecl ii, tLe tra.n!lporting: 

vehicle. 

A, Tra.nsporttn.g OOnc.rete. ,~ehie!cs for trnnspu.rt.ing cu1J.
erete shall hh-ve .auch capacity a.uJ be 110 <'Oa,-;truc.teJ. 1u1 
to insure again..<1t Joas of any llf the .itq;:redil'uLi of th~ 
eoncrete and to insure nq,iJ rluH:hU.rge of the eouerei~-

'fhd concrete at lhe time ,.r 1lelivery ~ball i•ti u.niforu1 
-in evmposition and of tbe sp&l.!ified coIDUstency. Uoneret11 
in wbieh the cemo1i1t ha.i- been plated in t1Jnta.tt ·with thl!a 
nggnga.te mor6 tb&n l¾ b.ours bef'or"' the time it :is 
ditli,:erod to the work ~hall not be u;.ell. Cnde:r 110 eir
cuun;t.ancee shall partially hard.ene.l 01 rctt-mpcred con
crete be use.i. The coi.n.partn1ent in which the tou~rel.e 
1s transported tv the -work shalJ be thoro\lghly elean..id 
u.nd .flu!ihed wjth water btloce receiving ea.ch batch. 
'the Engineer n1ay requi.ce th1lt such cou1partro~I1ts be 
fitted with suital,le covers to pttJ\ cnt eva.poration n111.l to 
excluJe for~ign 1,,aterial. Such covers shall be kept. ,.;lo:scJ 
from the time the conr.re-te iit -introduced until it i:i 

fucharged. 

B. Delivery. Rea,lr-uiixed concrule nio..y be deliver6d ouly 
Lr an orgu.nizalion which will as!'li.gn to the '\\'Ork suft-i· 
cient plant eapncity ant) tranporting equipn1e11t to insurt! 
duHvcry &t the rate required to in:4urc tho cffi~i~nt anJ 
and proper bandlin~, plllcinJ.: autl finishing of the 
concrete.. 

The mcthorle of deli.\·ering 1:tn<l hanJ.ling the i.:onc.rete 
11ha.ll be suc-h a~ will facilitate plncing with a. utin.iinuw 
of nhandling n.n,J ,rithout damage to tbe concrete. 

C. Truck•mixed Concrete. \Vhon a stationary mi:ii:er it uiieJ 
for partial n1i.i:ing ()f the concrete, the IPi:11.ing time 111 
the stationary n1i.xer shall he not ll'l!\IS than is (equ.ired 
to intermingle the ingredicntii but not 1el4,ij than 3(1 
8econda. When a truck mixer is used either for con1plcte 
mi:cio.g or to finish the partial mixing done in a ijta 
tionnry uiixer, en.eh Latch 6hnll be mixed not lei11 than 
50 nor roore than 100 revolution!'! of the drum or IJladtl"J 
at the rate of rvtation JorignateJ by tbe nnxer mant1-



r 
,bt. ~IOl.J.Q 

fa.cturf'r u z1111iog 1>petd. A.Jdjtivoal mixing, if an.1, 
!1l1aH be at th1..>1 1!-pee<l tlesign8.ted liy fll~ manutaetur•r 

of the eqni1•me-11.t s8 the agitating 'f•f°W. 
When a. truek mb.er or tru-ck a~t-&tnr ii us..-d for 

tra.ntporting contrete -w!ilth W heeo eou:ipl~tely mixed 
1n a Rtli.tiouu11•· roIXt!r., tnixir1g Juring tr&-neportaticm ahaJl 
ht> at tJ,e ~pt>t"<l d1•riJ,'JU1t~J by tho u1n1iut~,eturer v! the 
9tt1ripment a.s tlie agito.ting iJweU, 

1). &i&e of Batches tor Truck Mi:a:ers. Tbe \'ulu111e of ~i1ed 
1·uncrele i11 e•ch bat<·h Khall t•)u!01nn to the fuilvwin,;: 

J. \Vbl"n ll.!!Cd for coniplete- rui:\.lDg th,· 1<J.W. ,Jf baltth fer to1J 
do\:lr toe.Jing truck niixt'rt lllu;.Jl nut oeeiefJ the 111anu 

Jfleturer's rating nor 1-hall it Mee~! GO per <·t•nt of the 
gro:o;s yo}ume Of the drum. 

•J "'\Yben u.~-0-0 fo-r c-011,plet~. 1,1i:ri••1? tbe size of ba.t.C'h for end 
loading truck mixers shall .not esceed the 1nauu.la<turer'a 
rating not 11hall it e:r~·e~d l\7.5 per c:evt of tt,..: gr1•sl4 \'olume 

of the drwu. 
a. "\\'l'ien Ul!ild for p•rtial 11t.i:r.iJ1g- the :Pize ,,t U6tch iha!l nut 

exrpeJ the 11,a11u.fae1urcr '11 ratint uor Mhull it t"..l.~eed U6.6t: 
per <.·~nt of the·. g1 u!JS \ 1,lun1u, flt" tht• 1iru m. 

-l. \Vheu Ulft-d fur aj.;ltaung ouly~ th~ 11iXl.' vf l,:1tch for ll 

ttul'k ntiXf't vr the ttlH'k a~itatot 1i11hwl 11ot ex1 '-'ell t1tt 
1u11.uufe.(·turer 111- rutiug- nor 10h111l 1t t1-xt':~'-''' ... o P"t l'L·nt ul 

thl;l grosa. voh:n11e of the dnnn, 
5. The volu111e of LHtth i:ihall i•l~ fOOtpult·•l it!J di.i t1,1tal 

volun1e of all thl'\ ingr(niieuts plu! tlU) uir i.u excel!& of 5 
ptir eent that mar be entrained. The mJLnutfH·tur('r '"' raling 
'lhall be ,·on~t.rut•.d to mean th1c ... u.riou,; ,oluint's 1\,r va.ri<.}u;i 
u11es u i.hown nn a p1:1te .i1ffi1Pd to th(• n\ix,-, Ly it11 • 
u1anuf acturer ~ 

2301.lQ PLAcm'O CONCRETE. Th~ co1t('rt:te- thnlt be Je , 
posit~,J up11u Lh<· -tuhg:radl· to th"' full i1'<1uirt•t! ,h•pth vf the 
ptn'l:lOa•nt exf~pt wht'l'f' fsl,rir reiur11rt•tc"111,,ut i,; n·quire,L E:t.cepl 

a11 otberwi:<e indieutt·d 011 th,• plnn~ · the pltvement ~lni.ll !Je 
("OD!'.ltruete,1 u.~ II: t(ing-lP l'trip. Tin• tn1H·1ettl u.loui:,c tlu• f.,rm~ sli.\tlJ 

b~ ~ptt,lt1d ur \"ibrA.t1,1\ itume,1intelJ' ttfh•r it i" 11lal't'lt. 
li«.r reintorte1ue1.1t ~hu.ll lie firm\_, supportod Ly peru,WJeu.t 

chnin~ or hv r~n1ovv.hh• trtu1~vf'rt1c her 11upport:'I "'ilh Lsndle~, 
whirl! ,111,purti1 sJ1ull lo(•k fir1uly t('I the i,1Jt;> fd,iuR. At ltiut 
6 rernuval,le ~u1,pqrt:1 wbieb hoo\ o,,•r tl1e •i•lt~ fonnlt :-1baU Lt>. 

provid't'd for iiupportin!,1 th.., lou~ituJ,nttl lours nt>flrt"t tl1l' e-l1¥1:! 

,it tbe pavement. 
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A, Stl\.Ddard or Type A Pavement. T'bt' con<"rete for all 
1iCctitn1:-< of StandatJ or Type A eoncr,~te paveu1ent that 
L.ave IL un1foru1 -wiflth normul for the pruJeet for a 
length greate-r thun iltl foot shall be- ,truc.k off and con,~ 
pactcd h:v tneu.11" of an 1q,provc<l finiJOlling ruurhi?Je 1•obieh 
i,;huJl 1ndude a tl)o<;banil·.ully 011er11tt·tl t-.:r,•1-,t restiti.g up1.n1 

the concrete and 1n0Yed upu11 it )n sut·h a manner u:<1 
to leave the tov of the con<:r1;1te !ilaL smooth and •t the 
propt:r t:"h.~,;,'ation. '\"\'h1:te the plant ft:"quire t.hut pavement 
be laid partly \\"ilb cro,,n 11.u,l partly vntbu\it cro.,.,n, 

t the t.Cft:"ed !<hall Lrt.1 !<O equipped t!u~t it cu.tl. ht:: a.,Jjuste<l 
to the chao.gt.1 in :-hope iit the required r11te of cbu.ng~. 
Before the l"oncrete is. ~truck off or at tLc £:.u11e time it 
i!i being struek off the tunerete t<htdl lw conaoliJa.teJ 
by n1e:i..nJ of ft. vibrating BCrl!eJ or pan uperntiug on the 
surfaee of the concrete or hy IJU!'lill!t of a vibrating tuLe 
or e.,1U1eJ11bly of tulic!! oper!\tin~ in the Coni,:tcle. The 
vibra.tiug uuit ehall he so des;igned UtJ tv vib.rate the cou" 
erete fur the , full ·width of the !"lalJ at a i-'ir1gle pei1-11.~1:. 

The rnte of vibTa.tion shall u~ not le8s thlln 3300 vibru.
tions per n1inute. \iec.\iona: of pa.,·e-nu:nt lia~·ing: ,\•iilthM 

other tliau that normnl to the pn,jl'ct ilhall bt plueeJ 
aa pro...-iileJ aLov~ ut ri.:1 prtJ'>'!<1ed f1)r 'l\pu n p:.1s~1110:nL 

:8, Type B Pavement. Thu c.v11,·1t-tu in a.ll elu.b>1 not ctn .. ._.re'1 
by a. finishing n1.&chine i!ball be con."olida.ted by the U5e 

of an i11turnal \·lbrutor \\'hieh •hall be- 1ns.nipulnted 
Lhioughout :dl 8\a1hlLlt~ ~1,aeo -in th.: cont:tt:t<". Such vi• 
Urators 1;liaU be of th~ rotu.ti.ng typo and. ~hall be op
erated a.t ;,peetl'I< ,vhi<'h ,till produce n('lt leiW tluln 3500 
·vibrations per rninnte. The ,i.bn1tion 1:1hull l•r applied to 
eoth hutch of eoncrete ~8 it i.s tleposite-d. The nun1l1er of 
,,ibrttting units furnil"he,l -~hall l;e 11ufficient to l>('ttol'lu 
the- requiroJ funetion 1,t the Jt,i;ired fate of progresa. 
A.n) i·onf'l"Ot& for Type 8 eonl'ret(' pu.v_einent plaee-d 1., 
lnean!{ of &. meellilnica.l finiHhi.ng 1na.r:hiuo !"hall be ._ i 

l,rated 111 the arl!a 1•xten1ling lS inches on 1::a1·h .i<lde r.,f 

~ac.h tra.n11v~r.i~ joint anJ tllroughout the are&. ut ll.D} 

heavily rt'inforced 11ectiou. 

2301.20 FINISHING TOOLS. Hf'for~ plu.!'.'ll.1.;,; u11y ~•Jneretl! 

the Contni.t-.tor s.hall r,,rovi,h•· thH folluwlug ha1.ul !iubhing loul ◄ 
for U!l.(l ilurinl{ 1Jreakt1o" u.~ uf 111cl"'hani\·ul fini:-licr~ e.ud f,,r 

finishing uu \\idene,l ~Ur\t:-~, transition se,:lioul'l, i11\et!I tUJ•I 
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otber itt~gular aecUons of pal-etuentt a.n<l fo't me iu •uppl~
ruenting the work of m~banical fi1118hing _ mt1.chi11••: 

A. Ooe 6x8 tiUlher ta.mp•• ,cut to wrret:t ttO'ft'n. of • lenbrth 
to 1pan the .full width 1,et"·ttn siao forma. 

n, One w0<,deu r.trlkcboarJ 2 incl,~• thick, ircm lHHwd On 

the. lnw1.tr edge. cut to <roi-n flnd <>f JeJ1gth •pproxi 
n1ately on~ foot great.er than the full w1dtli. between 
•ide fonu9 anJ of frllft1,-lt:vt tigid.itf t-0 mau,taiu it,:, 
1ha.vr, when in u~ 

I'. ~o woodt=n f1oa.ta of a stz:e 11p1_,:vi.11natelf one f..,ot L\ 
three fetl1 witL handles l\t ltiast l~ fee{ long. 

J1. Fi"e imall 'l\·oodt'n ban<l flvat~ 

1::. Three pointing trowel1. 

}'. T•v curb rnu1t<s, either metal or fated for ·~!..nplng 
three 1.neb .iutegral tUTLs. 

(i. 1''1o light ttraight0t1get, 10 fef.'t long mou.ntt!'l.i on han<llt•.~ 

nt lea~t 12 fe~t long, for 11,;:ft 1n •letecting irrt'.gulariuc~ 
i11 the ilurftlce, twu he-atj" stru..igl.tedtt•-S of lllimilar size 
-for u11,e i.ll tnioot!ung the eotfUl'e, and two ilght inraight 
e{lg91 d fet>t long without 11aurlles /,:,r c:l..1eckiug- tu rb :uhl 

gutter line!I. 

l{. }'our t:dgttrs for fiui,l,in.; tli~ pa,l·u,t'nt ie,igf'IS, l'!Xl'nu.«ion 

joints and !lun1os. 

I. Two Dflt• not lt>&." than ~ i,u:be~ \"ide find of a lrngtlt 
not lt111s than the full wi,llh ot thee strip lit-ing fiuii<ht;!.,1 

plus two leet. 

J, fine lo1:Jg-ltudi111ll float l!! i1,1chf'!1 widt:1 ,:tnd 1::' !r.l•I loug. 
with the -c<lg:e~ (•f it,; bnttnm ~urfar;,-, rvun.J,,J. lt e.hall 
he eqnippod w-itl1 two pRtr~ vf plow hnndlP.~, or other~ 
nf ~imilar 1lc':!-ign. nr 9Ul'h !t'n~th thnt the t11,erator~ ma., 
'-t.and prurtitally upright when working frc.n1 brhlgt-s. 
If mad,• r,f wo.or.1 thi~ float thall he 3 incht•:oi thi'<"k. It' 
1110.dt' -0f. u1etnl it ~ball lia.ve- :1 ,,~ight rrppro1,:11ately 
equa.l to u siniilar fl1.H1t ro8'.dt- nt J in~h vlank, .11.nQ t>ha/1 
be line,1 on it<t h11ttom fe.(·~ with '1\-·ooJ. 

K. Two l•rifig1"111 from whith !he opemte tlit' J.1n~itudlnal 

float. 

L. Onr hridg~ from •rhirh j;, fini~h the, lrant\'('tk 301ntll. 

2501.21 FlNISHINO. Aller the eoni.:rote hsa ha.-n pl:itt"ti. 
coruolidateJ aod l!trui:k oft a11 hereiubil:fur~ Pn"'-<·r"it,eJ, th~ 
pavement ,hall be finish&tl lu the f.,1l(niring m11.t1ntlf.> 
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.1. ... -\ float all deseribeJ in P&r~raph 2S01.20"J a.bove ahaH 
be 01,>eratffi longittH1inally over the entin, ·surt&ee of the 
ra,·ement with a c,em:1blned longitW-1 ud trauvene 
motion, pa.Aing .alo'Wly ftfiru one ride of the pavn1e11.t to 
the- other -. aaff:ititH1t numb.tr af tin1ee (at l•irt twitt}, 
t.o 1nttooth all tlclp, and flll all dept w·,etont;, ~•til th~ 
float ort its lut paeu,., Nhall show eoatMt with th.e 
('0-ncrflffl tb:roughowt itl ~tire lea«ch all« width. 'The 
fioat .!!hall rest flat OJt the ,urface of &he ettn~rote 
tbcq.ugbt>ut t1li3 operatiou, eVtft tb.a\: it a .ridge hf en
~onntered •·hieh tanoot btt .i;.miia.,Md by fJoatiDg, tbe 
float niay. he tilted. ao tba.t iU edp ,rill open.ie M a 
ll-Ct<1ed to r~t11.o\'e th♦ e:rceu couer+te, llltw wJajch thi;, 
ft..rf&l"e aha.U be r.&ated with. the float in the fl&t poi1i
tion. l)epresaioua appoariAg atter tilt iaiUal puoge of 
the Ooat Wll lM CU.led w~tb. addi.tioul eoncr.ut before 
th~ fin.al P"•ee• The n.i •h•ll be operated by rnen 
working on brideu, that •pan the full width of ~h, peYC· 
ment ... Tu moving forwarJ vritb. the float e&eb !:Wt"ff8friVe 
po!lition 1hall o,·erl&J1 the pre<-f'iding poti-itioo b1 one-half 
the length of the fioat. 

Jn lit>u of the aboYe proc:e1<~ a machine which will 
pro<lul.'r. :in equivalnnt result may be u.11e<l. 

n. Immediately aftor cun1plttion of the. lougitudiaal float
-in& de,c:ribed abov•, the surfMe of the eoncre\,e aha.JI 
be struck ofi &Dd ~oootbed with the heavy ten foot 
straig_htodgea aet p,.rallel tp tbo tcnterlin&, .._ppteUJented 
hy 1JUe.b band fl.oati.ng a. is n,eeeaaary to elh:ninat41, all 
depret11tioa11 and itrellll&ritiefl. High _.,.... th.all be re• 
mo\'ed, ·•u1:l deprfflltion• Ab.all be filled witb ad<titional 
('onerot.e. The enti.rc •~ of JW'face t}lat bu. been db, 
turbed in 1n11.kinc: the corrtt·tioa• •hall be. irnll\4'tlliately 
refiui1oh-ed by hand to a an10Qth and even .urlace. Tbi11 
111t riking off aad t()rreetina of th• 1urhlee, •h•ll be atarted 
1u1 !'loon aa the tondition of t)le cou.n'ltts will permit, 
and the Contractor p.ha.ll detail to thle work a 11uffi('i~nt 
number of 111killed finiahen1 ,o complete the eorref'tion:• 
hflfore the initia.l IK't ha.• taken pla.ce.. 

C. Tbf! 11111rface of th"' ,r,;lah !\ball then be given a pre-Umiuary 
traneverwe b~lting with 11. belt not let1t than Iii in~be. 
wide u11ing a rombjaed rro!l!lwiii1e n.nd longitudinal wo 
tio,n, Thi~ <,pe-ration !lbaJl re1nove- all 1narb of P"V1-mi111 
fi11l1thi11g operationl'I and nro,ide a nrfftce equal ill 
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1<1111Jotht1~ll and fu ,·<.11 t \J Hud Pl,ti1ined at the rin11.l 

belting. 

II. After this prehtr-1jJUl.ry helttllg tile- cnhre t1urf11.re ~ha.ll 
1~ rherkt:d with lig!1t 11tt!j1glli.~d1tet1 Mt parallel to tbP 
,·t>nte1·Jine of ll1e Niaoiway. :o;ur,·t>S3l,·e positions of the 
2tr11ight.edges in thr- •lire('llon nf prw;re,e c.,f th8 -work 
~all lup. nn&-ht\ll tha 1e11gth of lh" 11tm..igl1tt'tl~e. ,\JI 
depre.s~-ivn• n.nil irl't•g11l:1rit1t>S of tho l'1Hfar11- 11h11.11 'h(' 
t..orri,cted. 

F.. Attt:r the ~eater pnrt (';( the- 11,·:-,tet ghtzr, hli.3 <l.i':Jll~eare<1 
froru the 1nrfitc0 tb.A l"'on1"tett> fh:tU hi:-. gi\-e-D 3- final 
h~Jtlng to remove all tool 11T.lrk!t ar,d tu produce a uni 
fortn snrface of a gritty tt"?xtun'. In oriltr to ,erllle tl.ir
dt1l'liitf'il l'IUrt'are the Fl'ni,,➔ ne-c>r 111ny rl"qnirc-, thst thd'leni;th 
of t1troke and the- rate of nd,·an1•~ l,e va."ried r1.ccordin,t 

to the Ajtgreg!lte Ul'leri~ tho 11,mn•1nt of water p-res,.nt , 
and tbf!. rate ('If har<lening ,,r l'he- e1':>11crote. 

r. Aftf'r the final helling, tt«! E-tl.i;ei-t ,1f 1ht, paven:enf alr)ng 
the lliJe forms 1<hall he roun,led in a. workmn.nli)u,. ,na.nnf'T 

h~· mean~ of a e-11ih1.hle -xlging t{lol. 

G. After tht> conert!tc luu• 111'.!t 11uffirit•ntl,v b.ard to hear :i. 

n1an'" weigbf without injury 1n tbt' ,.,ufart•, t.n,1 beforf' 

thi• appliration ot th~ fit.ttl f.Urin:g prorest-, th1;1, f'lltirf' 
111,irf!:l.ro of tho pt1xen1f'nt "''111 he "Jie,•ked hy tlio lnf.perl•-.r 
with a llurfate te.,tiug ,traightE>Jge of i-.~i•i.:11 dE>sib--n, 

whirh \\·111 he f11rni.ah~d h~· thl' i'<);::1Hi:ti'i.i11J1, In 1hi11 
"hN"".ltin,c proces~ ~ne~eeivl' p1JJ;iti.ot'!;; r,{ fho ,-trai,!;btcdge 

will o\·erlap the pre,:-eding po:-ltion'> by ,:,u,3-l1.tlf th,~ 
length of t'be 'straightedg~. Iligb 11:p{lfs in ~xceu -o! on~· 
t-ighth inch (in a. ten foot 11,trali;t.tr.tlgc !thall be imoothed 
To bring the aurfae.e within this cue-eighth i11<'.'b t,:,J1>rant'('. 
Thi11. ,n16othing shall be A.cr-0mpli~he1l P.\' rnl>bi11;: with 
n ('rtthornn,1un1 l,ril'k, or l,r othC'!r 111,-.thnds w)ti,·h will 

produ,•f' e<111iv1dent re~ult11. The t'\Jntr,i.;,:tnr ~hnll f111'1H-"h 
thf' net'e~11ar.~ men to re1nuve n11il r1_•plni·(l tl1•· L,arlar 
COVf'f8 and r~ul.ove all higli flpOt$ ofic•p11nten•d h~or(' t11<' 

ftnal ('\ltiug prO<'i).'11' i,t1 applied. 

2301.22 INTllGltAL OUBB. At liU<.'h a tlu11• i.n Lhti ftnish· 
ing pro~'.eti1:1 dweribed ii, .-\rtil'lt> :!30L2l :u~ lo pcitec-d-, thfo' 
init.ia.l ae~ in the Nncret~ of Ila• 1ut11H lJ1&' i.ai t1,J14t, lgeDt1rall_,· 
)unpedia.t..N? following 2:;10\.21 I-'.). uuy iut~gl'ltl ,·urh ruquirt",1 

a.h.aU ht ('OllJl ru1!'tod. 
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11nless. otht"rwu1e provi,l~d ti:· thP ,1etaiJE>ll plans, Kteel curl, 
fqrms a!II i-peeified in Art.lcl*"" 2~()!.05 an,l 2301.11 will be re-' 
quired tr, forfll tlie haek of all curb", exeepl where :street 
returas of s111all radiu,; or other 11prrin.l ~eetions mako th~ u!le 

o! standard .:,;t&1cl forn,s Unpra.eticnl. 
Sloping faced highway rurb of thre~ inch height will not 

require face forn1s1 but will l,e ~haped to the d&UreJ. cro11a 
l!ection wHh the etirli i,1.ule ~pecified in Arhelt.i 2301.20. CurLs 
of 1t height grent1?-r thau three inchl'.S will require fb..e& forru& 
uf a type to produce curb uf the ctol4fl section shown on the 
plan9, except 1hat aprnu, e1l hit.nd ,,;haping niethoda mo.y be Ufled 
to supplemeut the fonns in shaping tho top roll of o-ge()s1 nnJ. 
on retutns and other !'.lJedal :section11. The !aee forn1s mny be 
of either wood or 111ti:,eJ but, WU'.<t b<c: suffieiently rigid to rue.in
te.in their poitition Rn<l ~bu.pc t.Iuriug use. Bo.ck forme for curb 
shall be rigidly attache\l to tin· :,itlo forms o_f the paving slab, 
using nll the falillenitJg)1 I•f/J'l."1,Je~l by the nu1.nu.facturer. 'fbey 
shall oxtend the l)lane of tltt> s1de furms without va.riatiou 
of 1uore tha.n one-eighth inch. 'l'he top o! the <riae :t:orrn 11hall 
be free of concrete or any other tnolter that wou.ld proveot 
rigiol fa~tening or accurate alignment when curb forn1s are 

attal.'hed. 
Bcforti concrete fur the (;.UJ'h is pface<l 1 any free water1 

laitance, dust, le1ivet1 or other foreigu ruatter ,.,.bic.h may haYti 
collected 011 tho -c<lge of the i-laL "-hnll l;c rc1nu\ ed. Concret~ 
tor thi: 1.cu..rh :-hall he frl'!ihl\ 111i.l..ed an,\ iu u 1-,Tu~tie, w·orka\Jl~ 
eondilion. The prO.l'lit•~ 1d' ~turiu~ <'Oncr1.1to iu receptacles uu 
the side of Lbe 1on.d afl the uilxcr· ptt..~"e>l, .for use in the curl1 
at a later ti1nc, wi.11 ht· venu.itte<l ouly un,1er ,venth~r coodi 
tioni:i, ru;ually spriHg anJ. fall, wldeh do not Clfli!-lB dbterion.1.tiun 

in thi3 concrete. 
Concrete which bu ... -, dried or ptatiully h11nle:1.:=d ur reyt.drei:1 

rete1nperh1g !-<hall not be used. 
In placing curb ,·oncretc flUffirlfrnt puJ,Jling 1-1hall be J.une 

to secure aJequate honil ,-vith the J'U" in~ slat., und eliminate 
rol.'k pockets in the <:11rL, but cnrl1 t.hall he wted to avoiJ 
,li11turbing the po~itio11 or nligo.1ueut .,f fonns or cfiu:iing up
heavals of tuntreh• in lhti line ,)f the finif<hed gutter. 

The final fiuL~h on three i.t1eh ,Jo}.ling highway l!urL may Le 
seeureU with th.: curl1 mule, or 1t ruo.y he !-<uppleu1e11ted by the 
use of hanJ floe.t.", da.n,p brl.U'h0e, etc. The ro.~ulting &urfac&s 
of both curh and gutter eh11ll ht:i eheC'ked by the u~t! of the tell 
foot iltroightedge anU corrected if necesBo.ry. The finlll finilllh 
on higher curLP.. will be 1mcured by hanU method11, including 
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the 1;lx f0t•t 11triF~lltcslg-r. afttir the r1•u1,1v11,I ,Jf th,_. (:ii e fr,r:r,-, 
Ju rcmo•ini::; face foro1s l"i\n• ihttll l,11 u1'1-f'<) to- flVu1d ,-lun,p, ur 
tbe dit'tnrhanr•i, vf p1t1tiully t-l't rnll<'N>J:.e-. Tl,e war.:... l.'lf t.'f/l 

i,t ruct1ng jptetrul furl, -,l11tU pn.k cc.J ;if rul'1dl i' B~ 1 lie fihJ:-h11.1g 

'-'lJerations tll.l tht• p!l,-111g_ '."il.nb ,vill l•L•rnnt au~ in ull <!'1,!lvt. t-lui.ll 

L• co111plt>tl!'d iu the surnt, working duy that 1he slab is pla~J, 
t:::ll.l.'.ept fvr the lt.'l!ith of section rci1nired li\ th~ .~ud 11!. tht· 
tl.i: ':t run tu ueo.:otu111G•Jat~ the flni.ahinh 0111..:hiut• lo tht1 sec• 
l1u1-4 1~it for irub::;ot1U1:"nt placelnent o.t ¢urL tbt: i,:,urfu.:o uf iii,· 
pa\'iug slub ,dong thl.l liut" of the i1115ciJe slope of the etirb ::;hall 
!Je deprc~sed So that ibe 1lt!\\ et•Pc1et0 plued for 11utb shall 
nut Le 11:'!<1'1 ti.Hu\ l½ i11d1e,; thi,·k. Tj'li! lhktioJ.t of ,urb shall l,1;1 

Joweh,,1 tn tbt> ~lab by hooked c1tr,el ban, ~ u,ch in Jia1h~tc:r 
~pa.ceJ l\t 011e loot in.tf.'T\ a.ls. The f\.lrie.ec of th~ .lflaL l;~k ot 

the lte~ uotrh ~11nl1 t:le roui;LL'neJ t,nd a 1.h·pre~io1i crt'atl:'J 
aivuod each Uowel so lh!t( it ~ di prvj•~~,t ~t Jeo..8t two 1.1]t·Liu1t 

int(J th" vurb eoa.crete. 

All curb!I »hall be etlgoJ, proltiCte,1, 1t.ii:J euri:J tbe !t.a1ue :ut 

0th.er 11nrts of the pn~·iug .t<lah. 

2301..2.3 END OF RUN. \\'hene,·er 3U u1.i.nute:. vr lhOtt: 

ha.,e elttp~cJ ~incc the Uelive.ry of the la.ht cuocrt>tt' tu the. 
..,ubgraJti or if such a deluy is anti•: . .ipa.ted, a. hea.d~r 11hull l;e 
1n~tt1lleU. The heade.r shalJ be :-.hapcd to fit tl1e ero.,;a t-eeti.vu 
uf the pnvt'1nent tt.nd ;;o p1a.ced that iti< upper cdi;e ,•nil eon 
fur1.11 to the crown of the pa veineut. It i.hall be iost-:ll!tJ on 
the su!J~'Tnde perpendicular to tho ~urfa.ee of the paveuh!lll 
11nd e.t righ.t nngl~s to tit~ rente.rlioe of Lhe pavcirut·llt. 'l'ht! 
htmdcr sbull b~ provideJ with holes through which thti reqoin:J 
dcrwels ih!\11 be pa.!i~Eld, 'l'he diameter o.f tbl' bolt,~ ~!.all b~ ,1111;r 

hul1 inch gicnter than tho diamett><r 11f thti dov, cl, lt 11,hall lit> 
provided with 1'Uch ~upport!'f n~ niA.y bti ni•ce-s.~a.ry to insure thut 
it will ten1nin true to lini• anll ~rnde Jnrin~ tl1e plocilig an.I 
fiuhbing of tho courrcte. 'l'hc coucreto sh:.1\l bt! w,,1J :-paJt'J 
agaiol.'lt the lLeader an~l fini,'ll1ed with au f'Llg-ing t.v<•l Care ~hall 
b& t11ken in renlOving the b,·n.deir to 11\·ojJ di!-!turbing the 1lowel:o
or the concrete. The ex11ol:ie<l ~u,l!I or the ,.l(lwal-. ,hall l,u 
greased with ». 11mterlal not J..•s~ vli<,•out than }Jeuvy tra.11~ 

n\iSsion greasC', 
\Vhen the doli\ er} of conl•rctti. i11> tr,r-u111~<l it i.hall b~ plo.ceJ 

f1.g&inst the expo;-cd inl'<' of the pn,vit)ll:l-ly plttr.,.,1 {·uucro:te, 
t.horoughly vibrattH.1 anJ finhibed with fin eJging toul. L~n\1suaJ 
l·are shall be taken 10 insure that the, eooc:rote :1.t tlH~ heginning 
vf u. rnn i~ of the proper compo~itioo and l!Onsistency. 

, 
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2301.2-4- PROTECTION AND CURING, After the f\11.al 

heltio~, \ht> concrete 11haU he proti>-ctml hy a covering o:f i.h.or
ougWy \,-ette1J burlap npplieJ r1;; Joon as it i~ possible to d,, 
so ,rithout 1u11.rring lhtl surf:i.ue. During I.ts application the 
burlup t<hall not be draggeil over the concrete or over burlap 
that bu been previously ]llil.Cf:ld. '£his coiteriug E>ha.11 re1nnin 

in place f-or at least 20 hour:; rluring which time it !!ha.11 be kept 
eontinuon>Mly '-''et hy 1ueo.n,1 of a fll,ro.y of wnter fine t!nuugh tu 

a.voitl damage to the concrete. 
O~ht!r fabrics or mats cvn,plying with and used lD u.eordani;e 

with tbl'- provit'.ion!I oi Paro.graph E n1ay be uset1 iu lieu of 

burl11.p. 
1''ollowi11g: the periotl of ill"Otei:.tion with burlap the c<.11u:rete 

shall be glvi,n the curing trentinent pre&eribed in one of the 
fu1lowiug puragro.phs- ex1.:ei,t thJ1t: 

ll) ''Curing- witb Calciu1u Chloride AdL1.1.ixture" may IJe re 
quired by tht:i Eugint!er 11fte1 (h•tober 15, o..nd this methuJ 
of curing !!hall not Le ur.r.,1 Lelwt•en j\[uy 1 nnJ Uctober 1:i; 

1)n That l,la('k i1nper\".i.vu,- coatiogs- shall no.1 Le u:-oc,I on 
l'>trip,- of pavement <'onstitufi.ug less than the full coo\~r'llplatetl 
width of the pavemont, Ol' f)ll po.ve1nouts with curb ha,.·ing a 
norrua.l heig1t gi-eatar thau 3 indies; an<l 

(3) Type A concrete J>U.\ ewct1t sh/Ul t;~ eured in t1ccordance 
with tho provis-ions of Metl1od ''.\, 7

' "Curing with '\Vet 
Eo..rtb, Snnd, Straw or Hay'' llr iH at·l'ordanee with 1'lethod 

1•', ' 1 Po.uding. '' 

A. Curing with Wet Earth, Sand, Stra-w o:c Ha.y. As soou a.~ 
the burlR1:i i~ renio\•ed tl11• surfllcO of the past.1wunt shu.U 
Lb tovered v.itb. at lea,-,t tv,o int:hes of onrth or sanU, 
or with at least sU inche:; of hny or straw. Tbe cover 
ll'"f'd sha.IJ lie 'kept eouti.nuow;ly v,•et until >1even days 
nftcr tlt.,. contrf'te "''UH pl:H·e,I. J[ the earth protecting 
the edge., uf tlte l'll::i.h is not ktipt th(iroughly wette.J, th,, 
Engineer muy t{'quire thn.t thITTle e,lges be given an im
pervioilll eoA.tit1g- O.fl specificll iu P:.1.ra.graph 2301.24 C 

B. CUrlng with Calciwn Chloride Admixture. Ga.l..:iu11J 
Chloride !'ihnH bo inr:orporuterl in the t>oncret.e inn quan
tity equal to 2 pounUs of cRlciuiu ilhlori<lc 1~er 100 puund~ 
of cement. The ('ti.lciuru clilnrido- n1ay Ue aiJU~J uN a solu 
tion 1nen~ured ns a. Jltlrt of th\\ inixing wnter. 'tbt.· rativ 
of water to CWciuin et,loritle in the solution sliuH be ti.~ 

Jirected Ly the Engineer, 
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ME'~h11t:ii·11.l de\'ic.01 fohf,sf~tory t.<> \.i.-o En~:1f'er ~bi,JI 
be frovided. for ,nixing tbc c:nh:iun:, 1•hljjri,:te and water 
and !or intro,Ju,·ini:; the solution into tbt mix,,r in tM 
tX-P.Ct 11.mou111 rt•11t.frre,l f('!r 1"111'h ht1.t,:-h T~fl , :1.1I:ium 
,.-b1oridl" solution 1;.hull he 1111,u,lu<"e<i ~ith th.r; re,nainder 
of tho nU:titiJ: w11.ter. (;al~i.um d1loride in fl•ke {.>tn~ w.e,.1• 
he added to th~ tolitl nutienah Jtt:>I Wore they a.re
vla.C!'ed in the trai:1•r. Iu this esi.e tbe qus:nt n_v ol 1.».le~u1n 
chk,rldc requir&.1 fur ea~h l•:..tch 1ha:!l be ~tefully 
weighed a.nd shall LC! SQ h•ud.leU as to 14\"01d any to:'ndency 
to c:nue material,,; to atirk itt iltps or oU!~r 4harging 
t"quipment. ·rhti En.:inec:1 ma~- rer1u1re ,u..:b iJ,erea.,,e. hi 

roi~inr tiwe U$ snay bi! fteee..41'!aty ta tnsur~ that the 
i;alcium chloride will l;e co1u1,letr.I.,~ dii;,.,,1~.e<l i1ud tl1ur 
oughly dispersed th'rough.ont tlw liatrh. Aftt:r the naa1 
b"'!ting the i·onC.rt"te ahatl be 1111,tel'.'ted t,,r a.t least ,Iii 
houri\ in the roonruu prQer..1,t>tl ill P.ortigraph I:. • · ('urln:,: 
Vli.t.h \Vet Burlap or Other hl1rie ){nt, '·,. 

<'. OU.d.D.J With Impervious Coatings. .\a ,con as thf. burlap 
ts r('DlO\'f!J, the top aurf11t·~ al'l,j the "d&PS of the ~t;t 

m~r1t. 11,baU be o.:overe.d with a <"onhn11(1tu1, uniirrm, water~ 
iwpero,eahle ~oating. It th4l ln1per.iuu1' cooting ha., " 
l'Olor darker thll-n the Ulll'<Jl.t&o:l ,•oncr~tE", the CQM.ted f'UC' 

!1:1.te of th6 r:oatrete "ball tw co.,C'r.,.d with 4..0 addihunal 
eoati11:g <1f ,vhit~wa•h n1Rdc frorn h_,·drctl'd li.uit- and 
water, or a rui.s:ture of L?,·tlrated \im,.~, powdol"t!d luue-
1toue a.nd wfl.ter approyed liy 1ho Enginter, 11p1,ll6d 
"itbin two houT11 &ftl!l' Oil! tinie the 1mpervioU11 ,,,at,n.i;. 
wu applied, The propoitinne< tui:l;!d in the whi t.ewas11 1t.11J 

the rate of it• l\pplit·Ation will be 11nth -1:9 will produ,::e 
on tbe 1u.rface of the paYt>uient • un1for:;1: 1'1·hit<' eolor, 

The hoper,·iuua v.oatlng 11}11111 e:om1•lJ -..·itli. the requir~• 
ltl.enta of Seetiou. -&.147. 

D. OUri:PI With Paper. As s;:1,ou M th<" Lutlaf it!. r~n,oYeJ, 
tho top aurfa<'e and t!ie et.l~et of thl": pa\·tm~ut &h:Ul l~ 
thoroughly wett.f.d with w:1ter r,.nd imn1etlit1,ti1ly c.t,v,•red 
with a layer ot ptip('r. At the junction ,Jf unit.s -.,f pap~r 
the units alio.Jl be le.vped at l~at=.t lS inr.h.el. Th• paper 
Wit be ao placed li-Q(l )\·eightt.>ll u lf> t:-tlUJltl it to ren1ah1 
in inttruate l'Qntact with the .t\ltfa~~ cun,•nnl. 'l'he paper 
1ha1l remain in pI11.ce until pe\·enty-tw(.I ho,1r.s afttir t'he 
eoocttt& wu pated. The paper u,ed for t?:nil pur""f")h 
allall t.omply witli tb15, requ.ireioents u! ~tiOfl .a1,-s. 
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E. Cunna With Wet B1ul11p or Other F•bti.e or )lats. ,\ ft;~r 
thf'> final l,t>,!fing tho tQn .. ir·t" .~haJl \.,e- vn:Ht"i"t1~d w.ltl1 • 
ei:t,·er ::ig of at l~Mt t'!'fQ thirknes....,l'• ~f hnrlap ~1fif',1 
1n tht r,n·,goii:ig_ pa:tagn1pl1• tor :tt le11.iit a,e\·erity-1'" o 
Jaour~- \\'JH·n th.l' -51de for-in~ arn ~emoyf<(i tb~ f'oige;1, of 

the •lo.b thuU t,e ('fl'l"~l""•J with l_111rlt11' a.'! fpf'eifi,-d t<ir 

th•· pfQlf'<'lion of tho top l'\11rr:-1,e of the 1n\v~nH'1,t 'fhf' 
bnrlnp 1,1;-Pd. for tFie pn:,tection (If tin~ top rurfaee r,( thf' 
pa,·e1:1f'nl ~hall ho auffi,·L<'!ntl,· long tn t)l.tl'"l)d tn thr 

l"'ttom corner., of 1l1e ,-Jat-
lti h"'n of th~ ,·111·,•rlni! of l,urtap Pp .. ~-fie,l. thf' e<J~

C'tt>te ,-,-,:,y lu• fO"\-"i'rl:'d ,,.-jth .-,thf'r f:,.hr-ie, nr n1att l!lfl 

prt\VL"l hv Jb,1 P.nginE't<r, Suri. toY{'ring~ ithall b~ 1'.apal,1,. 
r,{ prevein-t..i11; th,~ Pvtq,,,ratinn of rnixin~ Wlltor 11.11.J rr.1;

trn!Hn~ ,·ariatiou& it1 th,• t"inperalure Qf rnn~r"'l~ to i;i 

d,·g-ri'e ,it !£la.st equnl tri fl;11,t ('f tl\·o thickntui«es of hnr
litp, rt,mpl_,·ing -With• !tl.ei~ 1;.pt(lfic.n.tions, li:ept l!!!·nti(ln 

111111ly wet. 
,.\! lb.- ti1wa l'IUch et,, t't?11gJ11 1,n> ap11hed th.,. ~urfa<'~ 

nf the f'nveriog to 1,e pl&1·ed 1n tt•nttu•t with thr r<n\ 
rrete !!hall hi,: th<1rq,1ghl.1 wi•t. 

WtttinK suh~c•iuent to 1.111 ll.p!'li1·atl(Hi' v( thr to,erini::: 
l'hflll he tho.t requi.rM Ly th,: E1111:inel'r to pmdure t}u:, 
-le,cired rt>t1llt:,. AA in•li,·atf'•l 11_\' Ui10 to~tfl ou1hnl'<1 fl.(,o,·t1. 

fi,l'llS for the- 1·nntr<1l .-f tl,e: t'Vt1-po:r11thln nf nl'i:t:in~ 
water $hnll he l'OridurtA<l ._,. out/Uif'l<l in Atti1•lf! il47/)fi 

~xt'e~t thut tb,- te111t 11er\Q,l 1-<hall he .~t'Vt>nty•two hour~. 
Teet11 for th,, .:011lr11J (It' 't>1rie.tionit ir~ ,,,n,pPrature• ,h,-Jt 

he l'n11durt+,J nruler il,n•(! :-tu1liJ,:"lt!. 

F. Curing by Ponding. A1< 1<0'1n u:ii tl1t' burlap h1t.11 beun f(l• 

mr,ypd the i1ur!ai•e, 1,f the paven1Pnt ~hall he !'f)v.,.rl'>d for 
1.1r,t leAA lhu.n furty eip;l,t. hnur, with wntt'r to a rlP-pth 

of nnt lel!fl tho.n l,-11 ineb nt th(', l'-hotkn'l"f'l'-t point, Th~ 
wntPr shall he h1•Jd 1,_v dike,. iif Partb b1Jilt 011 the f!urf11re 

rd tl\1· pft.ve-nu•1tt. Ettrth for thi~ purl'ri:>:£' "hall nnt he 
taken -from thP ,•)1oul1lf'r• lif'loiw tliF> t>l1-1v11ti-<ln ,1r thto 

botto1u of thi< J1&.1 l'menl. 

0. ProtecUon. \Y}u·n, Judul{ ,1uylig!.it h...,11,~, the air tt1u1p
rratnn• f1ills l,elvw -15°F'. :,JI uPier n1etbod,1 of curin~, 
f"XCe[it tLI.'" bur1n.p ru,ering prE!P.l":ril~d fut 1note•·t111H d~t· 
1ng the !in1t j~·enty liuurs, :.hall lw Ji1H~!~ntiuueJ t1.u,l 
the ,urf11n, of 1\-ll pavt•11wnt leiJS tbn.11 thnty·l'-.ix hou1i 
ol,l t1hnll h~1 co,,~r•••I with s uniform h1)1•r or itltflfl" not 
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, .. ~ tb11n Ii iilrhcs tl1'iek. • · ~~ a1' al-JSII be adeq1tately 
pl'Off'et~d lr()IU disturhane-e by wind. On. fresh e.on, 
rl'f"te a layer of t,JrJ&'p !hall t,fl' plll:C<t<I betwt1en the eon· 
("rct~ and lbe rt•s.w. 'fhe t!rt 11' i'.OYering thaU rfcinuib 
in pl11.,-,. nntil the pa'-~;ment mn.7 l,t> •l~Dt-d to the Con· 
trartor 'l!I i'Orr.c"' ln ~~(irdant-e 1'"tb Article 2aot :27". 

Hcgarcllni!:fl of the 'll:1cth,•-i ) f 1.'Uti ng UM!d tl,e vert1ul 
fn.ee~ of th~ p11v-tmP.?1t, f''l'.<'trt tho~fl again!lt wlii, h the 
1';ontra('i\,r 1.e to plnr<11 ('i,nf'"r\/t<', ~haH 1.>e pn:itecte,! hy n 
covering of earth 10 t bf' full d,~ptl• ol the slii b and 
,,tacc,i as 1100n a.ft<'r th~ ren.o,·al of tl:t- (,Jrms &Iii the 
mttho,l of' ruring will ~rwit or ·we:i.tht1r , ,ndit10-n11 ,rill 
w-ar1·cnt. No earth for this prote<'.tiQn --.M.ll be- t.ak-en 
frf.'lm the 11houl,icn1 he,Jo~~ .. tfi,, f'hw&ti<•fl -:>f the bottom 

of tl:e p&Yt!'mf!nt. 

=1.2" RESTRICTIONS or OPERATIONS AS Al'TilCTED 
BY WEATHER C'on1'rete flhnJl not ~ platt,1 when ~tormy 
or int"lo3mcnt we.ethf'r will pn~,,t'lnt gOQd wr,rk.m&n!lhip.. ~ o 
aggregntt>i ronta,nih~ frozen lutt.p!t may b4' n!Jie,1, a.n,l tt~nl'.rete 
i-lii.11 not ht, p13.cPi1 on a frQ1'!en aobgr&de. Jf weatbf'"r cc,ndi· 
ti1)nM aro f9,-.·or:ilole cont::tttlng: ur,cration!I' 1;,ay l>e •t.1utc<l when. 
the tf1uperatu-ri;, l•f ttl.e rooet"e-tf' as dellv81"-e-d tO · lbt• f'ul,~rade i11 
-i0°}'4 Clf' higher and ·may proc<•f'd 1110 Jong "-'1 th1~ \tmpo!tature 
requirp'Ol(mt i:-1 wet and the njr ~q1,ratnre renuUns &bo,·e 
as0£'. ('..on11rete plar.tJ when the aiT tr•.lflpf1tature ll'I- ht-low 
1:i-cir~. iball he co"'ere.l with burlap .and at lcal'lt 6 illchf"e o.( 
t.tr11,w before the ro,np1etion, of th~ ,1ay'a nperatii'!n. 

2301.26 NIGHT OPERATIONS. ('Q,ncrett1 ~halt not h"' plated 
.,.. h••n 1lnrkne3a woul,l rrev<'nt. goo,l wodon:n;thip io placing-
11,nd {iTii~hin~ "per-1tion!I. UnleRB otherwi.~e f.J><'t?ifir~lly ap
proved hy th1' Enginrer plnr-ing nni.1 fi.ni~h,n~ or,.1rt\tion~ un,ler 
1\rtlfirinl light t-t·ill n,,t hr perrnitt1·tl, !lud the- ,,.ork <ihall ht' 

,irga11i1t>il a.i·,·onlin.c:ly, 

2301.27 TIME FOR OPENING PAV'.E>IBNT FOR USE '!'hr 
time for opeuing paven,cnt for U!l-8 will he haseii on the !!tTength 
of the ('(,ncn•te a8 1lf'teuuined fr,110 benn1 iq1t'l!ime11'l. made dur• 
1n; the vro&rt'!l:5 t,f tin• wor'k. '1'h6- J•!l\'Otut-nt may he opt•llt"cl to 
thv C11ntractor'1 forct"e Jor tht: p1,1yoOl<t•· v{ re:010,ln~ pu,1..·riup 
t1.nJ buildhti f'hnulde-r!t as- ,oon afh•r tbt•. uuoiruum &.i;0 petioil 
~r,ecifierl bel,n,• ll!'I tetti!o of h,1a1lll ti1r that 11•cht•n t;Jiuw a 
tnodnlus of ru}'tUn· of 5('() pnun& or inore per •quare in<"h. 
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Arr. 2..'iOl.27 

fype A..---·---~ - - ... ~ 
fyp,e A,_ __ .... 

Su.nclatd or Type 8 
5taii<l.ard or T)-pe B. 

CoNCRE'n; PA\£M£NJ 

Normal Portbud 
High E:ttly S.1rev.sth 

Normal Portbuid 
Hi<!:h Thid}· Strt-ngth 

l lJ 

\lii)imum Agee 

14 Da.Yl 
7 Da~"l 
1 na, ... 
3 Oafll 

General traffic. ,nay l,e 11.Howed upon the pavcn1ent as l!!Oon 
thereafter a!! the pavement J~ in 1.:or.idition for ~afc use. 

2301,28 TitANSVERSE .roINTS. Tra.nevers& Juints shall Le 
t11!llt.alled a,1 shu¼n on the pla:ni;i. '!'hey shall lie iul!taUed per• 
pendieular to the ~urface of the paverucnt and nt right augle~ 
to its eE."nterline unlec:::; otL.er,vise shown on the plans, They 
f<hall be of th1:1 ty1Hi a»J matetial Hhown on tbe plans. 'fhe 
tinds qf dowel bar.,; through expansion julnt~ &hall Le titted 
with metal expl11iS.ian tubes a"' speeifie<l in .Artie.le 4149.02. 

'l'he portion of the expansion joint which extt>-nds t}1rough 
the curb sllall bo twiee the thickness of the jol.nt. in lhe po.,·e
ment t;lob. Care 8hal1 he tuken to in.<mre that the joiut iu the 
~urb is centered directly over the joint in the paveruont shtL. 

:Seforti nny ea.rt.h or !'.O.Ild -J:s ph1.ced on the ~urfa1:c of the 
pit\·ement iu the cuTiug op~rati.011, ln the proet';.9 of l1uihliug 
sbc,ultlers vr by traffic, exparuioo joint~ ~btdl b,· ~e1:1.JeJ witL 
tLe material ,-peeiflotl for that purIJ-ose. 

L\ne shrill l,e takeu to fill. the joints flush with tbe tvl) of 
lh1,1 pu.,·ement without :;pilliug sealing materlnl ou tbtl puve-

1nent tiurface. 
Th~ 11eoling material ~Lt1.ll ho beutc.J in ll. he11.ter of i.ucb 

si'l'e a,nJ. de:ii.gn th.at it ,vi.ll uot suhjeet the con('.rete to 11Urusion1 

exce1<:oi,e loads or exeet..'!.ive heat. 

2301.29 LONGITUDINAL JOINTS. Longitud.inal joint, 
shtdl be constructed a~ shown on the plnns. Such joints ~huJJ l.,e 
true to lin@'. Tl1ey 11ball be c1_,nstn1etcJ by in,tn.lling 11 nietnl 
parting strip or liy the rmp1c,y1nent of sonu~ metliorl of Jcviee 
which will result in the <'l'eation of a df'(init{' plane of weak· 
11t•s1:1 extending: in1o the sl:1b not lei-l! tli11n the dimensi,,n BhO'l'l·n 
on the plnn!'l. Aay method or Jevieo for ereatin1-: a plane ot' 
"c.a.knl'l;i;!'t l'lh:tll bi\ of 1~ 1noehani~&.I nature to lnRu10 a i;lraigh.t, 
workn1anliko iu.~tullati.on, o.nJ. shnll l1e 11ubject to the npprova.l 
uf the Engineer before being u:>\!(l. Any 1nt>thud lff <le,·irt~ u:1· 
ing pre1noulded l,ltu1ninous pnrtin~ ~trip 1<liall IJ!.\ cnpt~hle uf 
cor.tinuous 011t'ration. 'fhe Nlrip inflto.llcJ 11hall be ror,linuou~ 
Oet.ween tran~,·erse jQint.~, an,l ~hall couform to t.hc iliruen 
sions shown oti the plan.-t. \Yh~n th1• plunn ot wt.•akne~4 i't 

ooade by ln.~tu.lling a 1111'lttl t'on11 to l,c remov~d ufter tlie 
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coucrete ha.s iwt, tL.e ~etti1,1,!:' ol 101:!Ud form 1hbll he pr_avideJ 
,rith interloeking end:-- 11.nrl i;hnll Le 11ufficient].1 -rlgiri to b.o}i 
tbtornselve1 i:n poRiti.on. 'fhe sertio11t r,;h.&.11 be .rcmo\ 6d fro'1J 
the aet l',ont~te the following ,la; and the (,p(•ni:t1g fille-4 with 
Uit.tmetr. 

:i.tate:ria.l U!'if'd fi~r long1tt11iiual J-n1J1t11 thall ""-OmplJ w1tb. t.L.e 
requirements of .;-\rtirle 4:1--1-9.,)L 

2301.30 CONCRETE USUBFACING. \\'hen the contract 
Ul'toh·ea i:,la.c.8Ulent vf n~w 1:cnc-rete v.·e&ring aurfll.ee ou an olJ 
cuncrl'lte i>a:io, th~ ol<l 11.spbalt ,1r btitk wco.tiu.,r arurface 1h.&ll 
Lt; re,uu,ed fron, thi,,, old bas6 to the .::.:tent indit·n.tOO o,n tht? 

1Jb1n11, czcei•t tbi.t old uph&lt .l!IUrf11-cing whith aJLe~ee tightly 
to the ulJ base a.nd i• Jar enough Lelow tbe grade of the fin
ished anrf1A.l·1.• that the tt,01{:1c1ni; will hnve the full 9}'1.'CifitiJ. 

tliickne9t, ueeJ JH,t lie T~u1on;iJ.. The ba:=e aball be t.horou;::hly 
cleaDed ol all loo~e ur i'oreii;n muteriAl and unleu tti- pltullt 
tt1quire ba.:«• tn ht> e<,vtlred u1th ~trl,g-ra,-le pa.per, it ♦hall be, k~pt 
coDtinuouill;, wet for at leut ,.1tp• hour pri<Jr to pi&l"Jtmenl vf 
tbc reat11faein~. l'ortion1t of th<! old l:,450 whic'b. .s.ro 1'a.dly 
broken or J1si11tt•grateU 1-l,:iU be rt<u1ovoJ. &..ud pa1ched with 
a.ew i:vuer~te l~fore the re3urfn.C!iu.g l8 :placed .• Tb.t:>'ta 1•11.tt:hc!i 
11l1ull be pn,te<'ted 1;1,nd -c:UH~tl with Wf.'t l11irla}i N fi.J>"1t:ii100. io 
P1t.ragu,5,h 2:,01.tJ-~:, tt.ll't,pt thtlt s.n,n!l p,strhc! -..·bio.:h will 
not be sut.,j~cte'U to trnck trut'lie alll.r be placed not h11~ iLu.111 
twent_y foul" htntrs in 11.J~·t.11ce of !'lni.:ing tbt'I re1>urfacing. 

2301.31 CONCRETE HEADERS. (.."011.,·rct& h1•&,Jt'r11 aball b.-. 
ieonstnietod of tbe sanic ,·I.D.sa of CQ1J,•rt"te, as thnl fTkifu.H.l 

for the pave1nent. C11ncr~tu bH<lGrt !hslt lici c-on.,,ro~teJ ~ 
orde.r-ed by the F.ngi11t"f:t' itn,l iu roir!ormance with fh~ Ettau,1· 

ard plan. 

'2301.32 FIXTURES IN PAVEMENT SURFACE .. AU t1uH1· 
ltolea, catch },11ITTus, .,·uh·t' holt·s (It ol her fixture!! ent•t,unt~re,l 
withi11 tho •11•a tc, \;~ puvt•J p,ha!l be aJJui-;teil t,J n,utonn tu 
I he fit1i1h~d 1it1rt'a,·e u{ thl"I p<n t'nicut to bl!, l)uilt. Prti,io,ulded 

4;;..r.1111.nsion joint n,uturiul nt le.a~t ½ inch thil'k a1u.l • \Ii i,1th 
not less thuu U1e thit'k11eu u{ ihfl pavernqu~ &ll,!l.ll 1,e i,la,·eJ 
Hl'onn,I t)1u·h fi.xturo 1,:, ,:oHi.plete.ly t,,t•ti:trutl' th1;1 (il:fu,,.• t1,J10. 

the t:Qn.erete. 

2301.33 8HOVLJ'lER8. l:artl1 thouldt'r!t 8-hall be ~,,:11:str,1c 
tdd •• i'UJ\ lded in. Section 2110. 

9301.34 METHO:P OF M&AstJJtBMENT. Tht.! !irt.\JI. of pa..-~

menl in square yat,1:1 and thl" amount •Jf rurb Qt rolLr.LlbeJ eurL 



, 

I 
' 

115 

&nJ. gutt~r 111 liufa.l f~et of :<i.llgle curl, will be cumputed Ly 
tb.e Eng1nePr fto1u me&Jiutement~ uf the finiahed pave1neot. 
For pa\·,~ru.ent wirb integral curb tbe measuren1ent:1 for e.reu 
of puTemeut will es.tend frunL back to bnck of rurb. FoT 1:1epa
ra.te curb an<l g-nlter and integrel curt. the numLer o_f lineal 
feet 1vill be ,leten11ineJ. lJJ n1~a~uring along tho face of the 
curb 1~t the 1uid-height. No de,1nttiQU ,vill be ,nade for fluu1t! 

u.nd catch La.!'iD openings. 
The vohmie vf eonl!rettJ in re:-uffac1ng an,\ 1n extra !'onerete 

fur heo.der11 and other incidental cou!ltructiun \\ dl Lt1 Jeter· 
ruined by rnultiplying the nun1l>er of bntehes of eo1n•rete r,111.ce~l 
by the absolute volurn.e uf all 11Lrttt>tiaL-., includlug \TO.tt;r_, 

entering the average hatd.1. 
,\.,.here the CQnt.ract inl'lud~11 a. priee per cubic yu.rd for ex• 

c&vation, the excavation requ.ired fur the preparation of natural 
iJub:;,rraJe will be measured o., pto\·iUt)d in .\rticle 2102.12, ex
eept that the voluroei< n1ea~ured for pay1uent \\ ill include on.ly 
the ma.terlnls actually remo'\'od fl.bo.-e the elevation of the 
pavement subgrade nnd bet"l\,·een vort-icnl planes one foot out
$irle the edges of the finiabed pa.ve1uent. No other work con
nected with the preparnti.011 of natural subgra(lc will be 
mcusured for paynlent. 

The number of 1<tatii,ln:1 uf eni:th ;.ihoult.lcr f111i-.hc<l will lit! 
meti.$Ured as provided )n 8el•tion ~110. 

,, 2301.35 BASIS OF PAYMENT. 'l'ho contra.ct prioe ver 
iJquu.re yn;rd for eou,~truchng the pa.voruent, and _rt?-r cuLLC 
ya.rd for the <!arth in conn(lction there,vith1 ehaU be full pu.y· 
ment fvr the furni.Ahiog of -all tnuterial.s not ~pecifically ornit
tcd from the contract, and all tv11Jg, oq_uip1nent, labor nn,l sup· 
plies tha.t a.re neee!'.snry to .:.on,it.ru<.·f the pe.ven1ent, in(·!uding 
tho earth shoulders an,) ~i,l~ ditebr!8 couiplete in nccordnnct! 
~·ith tl1e plans and spt•dfica.tion::, 1:xr.ept as .foUowf!: 

.\. The Contrnctor shill! run1ish nut to exceed two ct1bi.c 
f~et uf concrf\tl, 11er day fnr te1-:t spcci111cn;-1 without 
nrlditionnl compen .... utiun. 

ll J:,'t;r concrete re~u1fa.:ing \\"here the ,~etual \'Olt,1.n10 of 
l'Unrr-ete plnced per squnr€' ) u.r(l will vru-y bflea.u~e of 
vu.rintious ill tbickuesi. O.t' the sh~b the c.on.eret.e will lot1 
pl\id for at the coutn~rt pri(•e per culJic yard. 

f' .... Oincrbte for hen.der~ anJ other extra iteuu1 incidental 
to tlie pa.veroent i'.OrJ!!truct,.ion will Lt: pt\id .for nt the 
.;ont.rnct pri,·e pt>t rubie ) a.1d for • 't!Xtr!l. conerl:'te.'' 
\Vb1:u the qu1:1.ntity vf cxtrn concrete iovol,·t:d UI sw,11.ll 
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Bnd no unit prit"e for thit11 i:te1n has aten prorlded in 
the contract, the prite peT cubic yard fol' extra concrete 
11,ball be. obtaiae.d by multi.p1ring the price per 1quare 
;vard of t'onerete pavement Ly 5.ll. 

lJ. For !itti-;.bing the earth 1houlo.if,r!i. mt!fl.~ured as prov1dtiJ 
above, the t,'()ntrnctor will bo i,a-id the contra.tt 1,rll.,e 

per ittation. 
i--:. When int~gre.J turb, -separate- l'Urh, (•I 1.owt.110.eJ curb 

nuJ guttt'I' i~ require<l, the uu111her of litn•\U ieet of i..u
lt•t:ral curl>, :,e,pa..rata eurb or con1bioed o:ud, •u•l ~utter,. 
1neuuretl aa 1•rovi.de<l aho,e# will be paid fur at the 
1:ontract J•riee per .foot tl1tirefor, 

l'. ,..~o d..,>ti.uction frQlll tlH• yarJag"e of !Jll"·en:ent will Le 
mo.de for fixtures ""itb an tirea of nino st1uure lt•et or 
less. W}H•n the adjustml'Itt r,f the fi::iture~ to the fin
islieJ grade line invoh·c-11 u cba.nge iu eh)V--:l.liqll of one 
foot or leSB1 tuch ;ulju:-tme:nt of ·fixture11 shi.tl be made 
without eitra ~·01Hp('<U5flti"n... lf a,lju;.trnent of the fi:t 
tures to tlu~ rinil.hed gra<l.t- r~4uire~ ft. lhftnge i.i eleva
liori o! t1,ore 1:heu tine foot su(·h l\Otk 1i>b1lll l,t' p1ud for 
a,s e.JI e.xtr& n.s vn1\·i,.le1!" in Pnnigrapb lH19.0-i-li. 

Scf.'tion 2305. Bitwnlnous Surface 'freat.nlent, 
Inverted Penetration Type. Class A 

2306.01 DESCB.IPTION. Tfus ,\01 k i-htll ,..,.,n,;Lt of tht> 
eow.trut'ti,111 ot a bituminous 1<urft1.t\:· ou .:t. prt•p':irl1J },u_;~,. \\'heu 
so provided in the 1.•ontrnct, the ha1<e- 11liall L," prlm(•d as ti, part 
of the eonHl.ructioo v! the 11urfa1·t.•. 'l'he snrfac,, ~htul l,,. ron
stru~ted in aecordanre with tht> follawini; re•1uin•!?n•nt,;:: 

2305.02 MATERIALS, The 1u11,tenats uited ;;heJl eomply 

with tLe prO\"i!lions of Pa.rt [V I'\! !;pt'rified i,t•lvw; 

.-\. Aggregates. .\"regt,.HH• lllh&ll comply ">th tlie ,-c(1u111" 
n1ents of Seetion 4111. t!uletl.."1 ,,th11 rwil'e :.p(•,· fit'd iu 
tbe "'-n1trart, ~~-in(·h ,:o\'et a,:grcga;tfl i.}111\l loe u~eJ. 

Ii. .:Btt-11mfnqns Material& H.i1u1uinou11 i11atcrial11, u~t.•t:I t-lil'lll 
Ltt of the· typi, and grtitl,i S})l\cifh,J 11,11,I ~!,~JI • 01npt., 

with the r~l1ulrerue11t .. of Se,·tio11 ll20 i >r lb11t lYVC" 

au,I grade. 

t:)06.03 EQUIP.DfENT. TLi! t"q\u1ae.at lffle..l ._}is.H Loti of 
t; pe• appro1,·e<l by t ~P 1:nwiuet·r s.nd ,b"U 4e- kept ,.n Mt ni:f!l,l', 

h>ry wurkiug eoo.ditu:ur.. 
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,-\.. Aggrega.te Spreaders. Aggteg1de flpr('nden1 are r!'qu1re<l 
fnr 1lpp1ying a.ggrei;a:te to the roadll'tly surfat'e. They 
~hall ha,·e a 1,-1.eeb.ani<·al feed of a length at leut eq_ual 
to the "·idth to which aggregate is l-lp:refl<l al. n l'llngl~ 
ra:-sage of the. s-preader. They !",ho.11 dcpo~it tho aggrr 
gate fro,n the tranAporting vehicle direetly (Ill the fre!-h 
bitu1nen in a ~n,ooth, uniform layer, n.L tbe rn.te rP 

quiTrn1
1 

and in such a. rnanoer that uo ,,quipment ,rill 
roroc 11t eontart with the binder bitnmen 11ntil th,. 
bitun1en i~ covete(l with a layer o~ n.ggregnto. Thf' 
:oprervlerl'I i>hall be so equipped that they n11\Y hr fillrrl 
and moved without rlii:;chn.rging aggrecate. 

B. Equipment for Distributing Bitumen. AH dh1tribut0r-. 
and supply tanks. ~hall be mounted on dependahle motnr 
trucks or trailers, equipped with pneurnn.tic tires. Difl· 
trihutors shall be _proYi<ltid with bunH'r!'-1 with lu,ating
cella R.n.tl means to circulate the bituminous n1ateria.l 
in the Oi"'tributor tnnk "·hen tho burners are in opern 
tion. T11a control~ n.nd the platform for the op<'rntor 
!'!ball be mounted a.t t11e rear of thr distributor. 

Each unit. fro1n wbirh bitumen i.s ,!1,prea1l ~h:tll be 
equipped "·ith an accurate tbennonicter, 1n1lirating tbA 
temperature of the bitun1en in thf' distributor tn.nk, a 
tachometer, opCTo.te<l by a wheel indepc-nilent of thP 
truck w·heeh,, a calibra.teil ruea.snring stiek 1 a quick open 
ing gntc in the dome of the distributor t!l.nk, and quick 
cut-of!' •,al ves at tho nozzles, or means for reversing the 
direction of flow through the nozz.lefl. Each supply tan'k 
used to l'leliYcr bitumen di-reet to e. 8proy bar or to n. 
distributor during epread.ing: opera.tion15 1,hali be equippeiJ 
with accurate thermometer indicating the ttJntperatur" 
of the bi.t.unien in the tank. 

'rbe pov.('r for the pressure pump i;iball h,i supplied by 
a power unit cutirely independont of the unit \Ybich 
provide!; tnotive power for the distributor. 'l'he distribu
tor pump and its power unit shnll ha\e pumping capnr-ity 
sufficient to supply the bitumen to spray Lars of the 
maximum wi.dth used 1.1.t a presi,;uro sufficif'nt to produce 
a fine, even spray, ancl shall h~ capable ot !)i.r;triLutin(,( 
l,it.,11Jh~n nt rtt.tf"!I , b.ryi"g fco111 O.Ol:i gallons lo (1.fi g:nl 
loua por 114uar~ yo.r.J. 

'fhe. 1<prny bo.rs eha!l be f"<(ui_pped with n1oan:1 o! later11l 
11hifting, at lea.st 9 inches ea.ch wny !rotn their ee-nter po 

• 
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•itivn, to in•Ure cootact of r\Jt:ce,,:rlv• li'Plintiona and 
Niall be &djQ8tabJe for '"''ldtha of application required by 
the 11.·()rk~ The a;prr,,.y har8 gball be a.djust&ble vertieally 
to i¥ore unif.,rro JUltrihution of liitumen, 

}"or tb~ distribution of en1u..hdon11., the apray ban 
ab&U b6 long enough to permit Rpplitatiou to thf' full 
normal width of treate•1 ~titfa1·1: at ur,f' pru;qgtt of thf' 
distributor. 

The Contnctor 11hall prQvidc ULhlr,.•, prt;part>d hy the 
n1anufacturer, 1li.owi11g ratt'll of di~trihotio,n for tacho 
meter readings, width1J of i;.prtt.r bars, a O.\t pn,,.sur-e11 of 
bitumen. wbieh will enable the Engineer to predi,-,t 
aod coutrol th~ "P"•ding ra.f,p., 

The tanks of all di..stributort1 and eupply- ta.nke <1ha:ll 
b4t calibrated by the Engin~e• ht>fore being u!!ed. Tht> 
C'...ootraetOI' •hall fnrnuh all equipment, matl!ri.&I-., &l'l<l 

11.1t11i.tatu:e n,:ieet1J=ary for . .anth ee.llbration_. 

C. Bro-•••• .A power Jri\·eu r..•tary l\rof'm i~ requirl'd for 
cJ~aUUlg the aurfaee ot the b-ase rour~ bef~l'e bitumen 
i• applied a.nil m&y be. rt<<1uire1l for U,e re•Ji•triLution 
of di,plae~d aggregate duriog th(' eunstruetion of the 
hittunia(IUI 11nrfa~e. Such broo,m.-s •hall hl'I driYen b~
an auxiliary motor or o, a poweir take-off from thtt 
power plant of the unit propeUing- the 1w~p~r. The 
~ tutit ah~ bp oquippe-J with n, suitable 1:1hiel<l 
to pnveot the lo~ of nu\teri11.l be,yond the limits of 
tb~ area ~in,r treated. 

4 broolD o.f oae of 1he types apetified billow ia re
quired te amooth aagregate after 11Jatenu~nt and prior to 

rolliDJ: 
Brooma of the J.rag type shall be not lea.a th11.n 15 fePt 

loq, •nd shall U.ve a-t ~ea.,t f tn.-nsver\llt': bru~hee: at 
leut e feet long. Eaeh bnu.h Ahal.I eon!'liet of not le11i 
tba G lQJl&itudinal rowlt of 11pring 1teel brisllf'~ J1t1t 

le,11 tJ..ea '¾ iall!h widt •nd projeciting not leu than 1 
lq_clt,91 T~e t,~ .-an bl I() eoastrueted a.ud w•ighttrd 
u to dietr\ba.h eover aagn,p.t• ualformly. 

Broom,; mooated ben•lh . grad~l'I or tn,.'-'tor• shall 
wut:■t qf not ,-_ t.Jtan two o:f tMi- brnshee ttpfleifi.ed in: 
tbe prec,edin-g paragnph.. The bnlltb nnit tiha11 00 ao 
ffifta&•4 that It. .._.. wit.a U.e direetWn of tra.vt!l 
.... it,. •&rd•I p09ition un be a.djna1ed and e~u:itrolle!l . 
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JI, Heating l:qtupruent. E,iuip1uent 1,(1 h1::1Hiu~ l,u111,1i11-oa" 
llUl1er1al ~fl tank CttNJ •ll\lll l1ave, a,lflqua.te Cfl.pt:1.tity trJ 

heut th(• mnt~rial by ,·iri·ulatU1~ JottP~n1 throni;:-h eoli11. 

'1n tbtt- c1.11>1,- or lif .. 1,,:,1latin~ tlif' hiturnen thtoUIJh a 
~CJ•&.rate h••atin~ uni.t, Th@ ht1J.t1ng £'r1u1pn1ent ,hall 1• 
pro"':derl ,~ith 11u ai·turllt.e tberrnornet.er to 1nJ.icato the 
ttmpc1-:,.turl! ot tlw l.,,tn,ro.111l1u,1 1nat~ri:a.l u1 tht onit in 
Which heat 1:1 ll-\!tU.g lll•J•li,·,L The· uae of l'quipn:1.•11t or 
II\·tuoJ.:" whn:h wi.U: 11i;ure ,,:r ,nil inlrl"l11.-:e i:;11,1.atu11· 
into Lhe hituuiil'1VUi ti,;c,teria.l \\ill t1ot l .. i P,'"J11,itted. 

l:. Roller. ~.\. l!lll.l.lOtL fa,:td t<tcel rolh,r a..ud a 1•ut"1.U11utic
ti:n~d tl•ller 11l1all l,e taed tv cnd,ed co-.er AgjlTeKtlll' 
into Ui11dtt 1.,ituiueu. Such roHeri, :,;hnll ,vei1'L not h,ad 
th:~n !',!(kJ poll1Hl!I per inch ,vi,lth vf rollur. Pneumati,· 
tuid 1vller-s 11.hall ht:· 10 ,·011~tructed that lLOi le!fs thaf.L 
7fi tot.•r r-eut of the entire 1urUeo for the full width of 
\h.~ cotupacting unit is romp1t,·ted al a i:cinglu pa.:tlf!.:,;o:
of tht! fl)ll+•r, j>11••uni:1ta· tut,,! 101!1.•~ ttha11 l,l' ~l,i't&.l1•J 

ltt u,n. in_f)ation J•1l"..1<~11n• nnt lelt.!I l[Hl.u :;,; J•ounJii pe-r 

s.quo.re inch. 
t-'. Weighing Eqll1.pment. St."'11,~ r"r \\1'IJ.;:hing 1,,o.Je•J i.ru..:k.11 

at the roaJ.~i,lt'I 11htdl 1,e ,,t tug'.;ed ,·on!!!tJ'uPtion a.utl 
~upable of llcio~ trnn~port.,,l "'i.tbout lo~il ,,t aeetiriu:J, 

They !-.hall ha, 1• nq1at1ty ruffi1·it"nl to 1Yci.g-h tbt~ m111i 

.. 11um g:ui~s }o~d OtJerl. Tl11:,r •ha.ll 111'.\ uccurate to (),4 

per cent uf thti- tot:1l 101-J aud ;;hull lw 1en,,iti\'e tu JU 
po1u1.d11. Tbe_y «hall he. 1l,,·11igu('d for ~••eigh.ing k,adctl 

l1uek1. \\'h1.,n ai,;~Tegah:ll uru we1G.Ju:J Uy lal.tch~tt intu 
truck$1 the !Jina nnd Latch acale.11 usod eh11U eonforill 
to tlie requirements 1<tipulate1l for tL.it equipment iu 
.\1tidc1, !?.301.07 and 23Ql.16C. 

2305.0-:1 CONSTRUCTION DETAILS . 

. l Preparation of Base Course. The Contructvr ,hall elean 
all Joo~t" 11r f()rtiign u111t,•riul tn11n the aretl to \.lo 1ur 
fu~ed. LJu;1t i;bull lJe reinoved 't,y hrc,Q111ing wit.b u. power 
dri,·cu !'IWCl'pt'r, Looflt: uu,teri11l ren10, ed fron, tbe rouJ 
1<urfu.ee •ball Lt 1Jllldcll or 111\ evt over tbe ;.bou1der11, 
uole~.i otherwiae directed by the £ugineer. 

8. Haa.tiDg :Bituminous Ma.tertaJ. Bi.tuminou1 rua.terinl shall 
be heated to n teinpera.ture which will pennit uniform 
1111readlng. Under ordinary eontlition11 tho Fa.hreuheit 
h,ui1,1:ru.turc to wliit;h thfc> various ronterio.l ,Judi be. 
hea.teJ 11ihall l:,e within the foll.owintr: 1iu1it11: 
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II.CG 
tlC-1 aca 
l~ 
llC-S 

RT-2 
RT•'J 
RT-4 
RT-7 
kT-8 
RT-9 

....... ··-"'""' 
•... ---· --- -- .. _.]Q)..121} 
'., .... -------·------ ... J.20-1!,,0 

. -· , ........ 150-200 
.... . .m-250 

-- ---· ..•. .250-300 

N,ote-: Some of the temperatur~i ,prescribed abo•.-e may be 
above tluh point of the mate.rial. Extreme caution 
must be used in handling auch materials to reduce 
fire haurd. 

~terial which ha.• been injured by overheating eba.11 

ho rej•-· 
'the Engineer uiAy requi:N hii;her tetnpentoree than 

those shown above, if 11er.es.s&ry t(J tceure eati:afactory 
distribution of bitumen on th-e road •urfa.ce.. 'l1ie Engi· 
Mer m&.f require beating of emulsions to secure the uni
form consistency desired.. 

C. Sprettd.1ng Bituminous Mat.ertt.ls-

l. OeneraJ.. The distributor 1bJLil be operhted at eueh 
!lpeed and with sueh tuotrol 11etting as will delivlolt 
the d,e.9ired 111no11nt of Litun1lnous materra.l per square 
yard. 'fhe quantity of hitumin0\1$ mntf:'li~li.l apread a:. 
pruning: eoat or as bi11der for the 11n1rfaee mi:i.t\l.tt 
for a11y unit h~n,th of road 11,ur{ace being woi;k.ed 
!!liaU he bctwt'"n fi;J a,n,I JO~ pe'I' ce.nt of the qunntity 
,;pt-1'.ified t1y the 1-;ng:inl't'lr. 

'l'he reta of applications fl.hall be eorrN"t..ed tor 
temperature to delivf'r the del'!ireil \'Olume at. 60 .. I'. 
'!'be curL$ auU handrails of bridges, £"U&-td rail.a and 
lie-.1-Jwall~ of culverts ,ball be prot.ccted by a suitable 
,·ov~;ing tu 1•r~vent them f.roro being 1oiled by bit1J-
111en and Auch covering f.liall ren1ain in rlac~ until 
tLe Lituu ... n Lo.11 set 11.nd no tq.,Iasbing oeeer~ undPr 

trsffie. 
:!, Primer. \"\-'1i.e11 priming i11 a part of \.h~ eoutnt•l, the 

type anJ trRde of primer bituinen., specified in t.ht
sp~cial provision.11 aha.II be applied at the apecifietl 
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rate in accordance with the above general require
ments ana the :following: The primi,ng coat llhall be 
allowed to thoroughly peuetrnte the base at le&8t 24 
bour!J after application boforc any t.rlU'.fic will be 
permitted upon it, or Uefore the !lurfa.ce treatment 
mn.y he applieJ.. If at tho end of twenty-four (24) 
hours after a.pplication there rewain pouls or spot!! 
of exceffs bitumen on the road sur!t1.ce the. Engineer 
may require 1,iuch pools or spots to be haod-broome.:I 
or blotted with aggregate to prevent the primer 
froru bei.ng i,icked up. 

I-f portions of the pi-iruing coat fail to adhere to 
the road sui-face becau.se of dust or loose material or 
moistu:re, or if the s.urf'nce beeomea displa-eed or 
rutted l,y tmffie the Engineer mny require those 
portion3 to be thoroughly cJeaned an.ii 1·eprimed at 
the cootract price for priJner bitumen applied. 'l'he 
primer coat shall be applied to the full width of sur
face to be treated before the binder coat shall bo 
applied. 

Bituminous mn.Wria.l shall be applied a.!I primer only 
when the road aurfs.ce i1 dry and wa.rm enough to 
obtain the proper penetration, Thia will usually re· 
quire a ininimuro te1.npernture of the road surface of 
70"F. 

3. Binder. When the primer has thoroughly &et, the 
roa.dwar surface to the width. ahown. on the ph.Lna 
shall be swept clean of all loose aggregate or other 
material whith might prevent adheiiion and shall 
b-e given a. coating of bitU1ItiD.ou11 binder. Unle1111 
otherwise specified, thlll c-oa.ting shall provide tho 
following net amounts ot. binder corrected to 60°}'. 
per square yard of surfa.('e for the number of appli· 
eations specifie.d: 

Number of 
't'ype of Bitu111eu Applicati.ona 

Slow Curing (SC) 
Mediuru Cn:rine (MC) 
liapid Curing (RC) .. 
To.r1 {R1) ·····•··•··---·· ·- 2 
Emul~ions (EA) ... 

2 

2 

3 

N-et GaL Per Sq. 
Yd. at 60° F. per 

.Application Total 

0.225 0.45 
0.3 0.6 
0,3 0.6 
0.3 0.6 
0.8 0,9 
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On a11y aeetion of road. ea.eh applieati:OA of hblder 
l!hall be ~•lroplefed to the full it'l.otlli of .roa.d•ay to 
he tttated brfflre (over agwf'gate UI «Ptea.d. The 
iterr:ind r>T third ai.•r•HtAtiOlt •hall nOt be pl$-:-oJ untH 
the eA>,·er {or tbt>: pre~·eillXlg appUf:atioii has l1cen 
fPr\!-n.•l, ;.mo-n!he.l .an.-\ rollt•,1. 

Bitunuin l:lhall be tli•l-•1le<l 11ot mnre. t.hl.'!1 one di► 

trih\Jtor load in Plihrant:e- of th-, ll.rplir.atiou of to,·cr 
s;;grcgat.-. The Lnt.rinccr tdy tt•q1Ure thiit di.!:tanee t,, 
hi' r-t"du,·eU to insure tb.at thf li1tt,A.ruen will be 1.t•VereJ· 

witb n.gi;~t1~ prOtnptly. 
Ihe lapa of soc1;eQi,-11 Applii:3tion.J11 of bin,ler 

Mall not faU in the &1'1uc vettieul pla.lle, Tbs dis· 
tn.n('e between ,·enui:111 of 1sp.s uf e-uctM1Uve ar,pllcn 
tion, a:·haU not be le!!A than ;! f.:ie-1 . 

.t\t all trausv•rJ8 joint!'! unifonn di.!1,.\hutiou of b1· 
turn"n llt the r:.t.e rrc•t"riheit tha.li be eeture<l by the 
m-e of ac·ct>ptiUlt> eqttef:• .es 4fft'r t!:te paSiU.ge of thP 

distributor ftDm Whi('li l;jt!Jl'"Mn bn@ b~~n e.pplit'-d, 
Care *hall 1..& taken to see tb11t k -,;raootb ritling ~ur• 
fat.e i• ~wrrul . 

.81nder hit1J.1ut!n tiba1l he •l'rtit'<l on1y ~hen tlit> 

toad ,urlace is free frorn moisture and uniform dis• 
trihution ean be ,teureU, whieh will ua®ll_t' require 
a minimum atn111.sphcr1t' tl'1\lperalurt" of 5,0~ r. 

'- 8torace ol Ex.ceu Bitumen. \~hen the n•quire,1 quan
tity of anr grad'-' of bituml'11 i, lcf~ thr.u one w;ui 
mu1n car, hid:, wiU bo 1·.«·n •ed lll.1 the bUJ.• of (ine 

,fllinim.um car. \\~hen llie required 4uant1t:r o-f an) 
g-rade of liitunien i~ n1tH$ tha~ tJJH\ 1n&Dt1,um '-'ltr nnd 
let1!! tban t\\o 1nin1muui t'ar"", 1u1~ will l,e r~eei,·~ll 
on the bn11iP. of two n1ini1ut1m enra.. lu nH nl."'tlll tl'ie 
Contractor sliall futniah bitumen iri ,·.ars of a cnpae1ty 
or a. con1binntio11 ot t".apnc1tio, -«hi1:b. will ret,ult in 
the minimum quantity of Unl.le.~d bituuit:"n r'<'m:uniag 
after tom11letion of tho project. ,Yhlcln two or nlote 
projerts are hill in t"onibiuatjo-o. lhe 1th(n·o rult• w1tl 
11,ppJy to tbs total bitomen requirf'1neui'I ot tlie {'Otn· 

hincd projer1,.e.. Un.used hituz.ni.-n u•n111.1niug •~ Hie 

eo1nvletion of a ptojet't or t•'omWn~llon of µr9jert11 1 
provided shipments ha,·e been rna,le 1u 8Cl''-•I,1f1n•·e 

with the above rW:e1 1.1h.all be 11laced 1n rootniul'rl 
furniah~ by the County a.t polot~ \'\"here hitumiuvus 
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n1t1.telial~ :llrt' <h,ii,·('rC-U 1n t!u1k t-ar!I. No other l)i. 
tui::n(•a will bt< tt1.>r1.,'>-I fiH uu1·1nh•nn,nec. 

D Cover .A.ggregate. 

l. Delivery, H,Ji•}rtJ l,r>lng 1-1,n•1.1l or pla•'Pil ill sto,,k
p\le", atg-reg•;.te ,vill he l\'ei.;L,hl on 5(:U.h•s fu.rni:-h~,I 
Ly the- C'untr1u·tor. It nttitP.rial11 from two or 1nore 
F-oun·• 3. alre eo1,;hi1w,l tn pru,luet- the required grad&· 
tiion they eLt1.ll be tll,,•ougbl~· JHixt•tl !refor~ bt-ing

epplit:-ll tt1 thf' rood 11urf:1('l'. 

At th1• time •if ,-ir,reac1ing, the aggre-gate tbu.ll not 
~-oatain morf\ ,than 4.fl p('r cC'-11t of 1nnfare 1noi!';t11ri>1 
ha.sed on llry wdght. 

2, Spreading. The ,·ov1!r n_.:!~regatP for ~!l<'h portion of 
cha iurf:1c:e ~hsll 1,-s eprc:.i,l tt! fl.oon as the li111,lcr 

bit1uuen ba.,. her>D t1p!'li('d. T~e- ag-g-reg-Rte shall he 
1>J•read by n1flf'l1tu1i<o1l ~prP:a.Jers iu I\ 1rnooth, 1H1if\HJl'I 

lfly• r l\t tl,f> rali:" re-q11irL·d f,,r t!,u an,ount of J,indt•r 
applit,,J, Thi:-< optntion £hall be 110 r1,nduttell 1l1r1t 

the> wht'~b of truckll oc flJ;'l!Tl'i::f:lte ~re.irh:-r~ •r•: k(•J,t 
off the hinrler ,•03t un1i1 ofter it h!..,i l,C:eri to\·ercil 
with ag~rcgu.te. t•ne\'C'T.l di,-tribution ,,f t1.ggreg11t~ 
11lwll he correct,•il by hn11<l spott.illg, raking or l>room 
hq:.," in•m1·dint•~ly hehin,l the n1~t.ht1nic-::1\ fl1ir1•ad,•r. 
The, totnl qnoutity uf covet' n;:g-rC'C:nle ,,.-ptr.ii.l will 1,., 
ap!irO.linwl\'ly ti() p<>u11rls r1·r f,jitttre yard of iurf:1ef', 

unle;..~ c,th~rtvh-e !<hown in th~ !.pC'('ial pro\~i~io1,s. 

'l'b)~ 1111,01uil ,~·Hi lie di-vid<!d ttpproxl11l.!!ti-ly ,•qunlly 
ht~twP,•n fhu nuu1t11•r of applicati,,n~ 1-r,1•rif11:'J. i11 l'nrn 
g-nq'ob i.::Vl.1.fl 1-t ~(J_) for the hituw(•11 hoitig 11o<l."tl. Thi.a 
'}ntuihty uioy ),p in1·rcn1tthl or dPc•rt-n.•,t:i•l J,y not 1110n, 

tbnn :!O pn u,nt wl11•:, dirf'tted it1 writing by thr 
1;ng1ueer. If e;ir,•,·~~i,e !,Je,··1liug (,rnir• the ('1,utnH'
tor ::ohu.ll plau• :1dditi1.mnl nj.!"~rei,:utl'I nt ~11th Jo('ation» 
f111d in. :.ouch <1unntitle., !.It< Pie Engineer m11y dirci't. 
~1h'lt uggrcgal~ ,-hnll lw µ1:l.ccd at th!'." r•qntract t1111t 

price, 

3. Material for Future 'Oac. .\t p,1int<t rle~igno.tetl by 
the Eng-iu,·,:r, tbe- ('(,ntnutrir ~Lall ~t.,re :i~gregntea 
for future u~e. 'l'be qnnnilt;- to Uo ,1;torcd i-ha.11 be 
11pproxirnn.tt1lv 100 toot prr nille- of ro1hl uu1ler 1:nn 
trr.., t. The 1tialt'oi11l~ t<hall bee ~t,,rrd i11 l'l(•at {JI.I•·,. of 
regular cnJ"'~ t1:ettion not lt•~!t tlian -1 fl!'et high. •rJ,., 
Contractor 11bu.U bln1le ofl MJtl nnd propa.re n ch:an, 
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ni:-he,l b)' t.4c l ,;r,trtu·tnt 11<1 &pt:f! tt'iPd ir ,. the 4;,_1ntn,ct. 1-r.i1,,-.~ 

otL£'rwise a;pe1:1fit>d, the- t:iah:rial w;ll l,e ll'J'rt'll.•1 hy st.ate f,)l,·e-'I 

anLl l'orr;<L>li,lat,•,I 0111h•r !r&(fir-. TliL"!C' -f'J>\'Cif1t:; tHlllJ: .shall &l•Pl., 

to ue\\" t'Oll~I ruttion ur t<1 thf' rc,urfa1•iug. 1,1' a. pNrt-1ou1:ty sol'

:fi1t·(•.il roaJ. 

2307.02 MATERIAL. Th,: l1Jt.tenal •hall dtnforn, LrJ !ht: 
:requiten1i•Hhi <,t 1-iection -l!flS jr,r th~ c-laN;J f.11J :,rade of · •ll.i· 

terial apei:ifie,1 U1 th,: f<J!ltl'!.1t, Qt' JH\. TlHl 1rratl'flr..l:. fro-:1t Jo,·J.· 

tiou.• de-.!11J;nf\t1:d in the contrnet i.lo,iunents. 

2307.03 CONTRACT SCHEDULE. A ront!'n.ct. rnay invt•lve 

:iny of tht> foll,;wi11;!; 

.\. l'ur:n .. hi11r; 11Hd •leh,1•ring ¼-ucfa,-ing •nr.u,!·1a1 t·uniplett> 

0 11 t h.e l"Otl<l. 

H. Pn·pctri11i: und ,lelivi•riug ,111 tl1t!' ro:id, materiu! fur"fllt-h~tl 

l,_v tht' C'nuirtY in ,lt-p1nHt! "l" o:ifie1l ,11 th~ ,-01,u:i.rt 

,!ocunH'Ut!i. 

C. Prt'J•nriug- ll):1t1•ri!il f11tuii.J'H;ll 1,_,. the (',,,H11 \- 111 tlt:· 
posihi t<JH•t·it.i~1l in tl1t' C\miia\:t c!n,uni~uts a.nd hauli.ni; 

tho.: niuterittl t,n,1 11.ul1•, plu.;i il•lditi.uncl l,t.lf·inile vtui.• 

of haul. 

The: pr<·1,arat11,r. ot nta.t'rial furui-h,i,] I,,· 

$ball ioeludP the nimoYal of' thr• uin.teriBJ fn,m th,• 

tl11• Couni _,· 
d£•1•u!iit <i.nd 

aul'h eorting, tru~l1irq,.:'~ srnit•lllilg end wi:u1lii11~ t1>1 1,Hl)' l•e ne,·~~ 
:-ary t11 product, fi111.~hhl 111nterin,l ·whit·h wiJl , :oniply W';th \lit, 

t<pt>l·ifit:ntinns f1,r lhe <:l:\::!S. :lml l,!rarle of n,11teri1,l ti'quire-.J b.f 

th~ r:1Jntr11,•t '1ocunit>ut:t. J),•Ji-,,1:ring or hauling 1>ball in1·ludt" 

!011.dl11g, trilnl!porlini,: o.n,1 cil']->1.,:-itJt1~ the 1,r~~p!":e,J niah'rhd. 
~\.ll OYPTl<-izH partil'\t:~<i T i1wh•.!tl aud J-,,~ iu 11ia11,eter in,·h,,l,•,t 

111 i;ru\'Pi furnil'ih>'tl hy 1!1f ! 'nunt\ i u:llJ ho , r·u.,IH•d t,, 

vase a :'Ii~ inch sie\ e. 

\Vh~n 1turf111·i11g 1r1att·rial is fur:ni,,;he,I l1_\" thn t'<,L,,1,i _,;- Hi 

dcpo~it:t, flu, <'ouut,- ~linll f11rt1l~h lhe right-of-)Vl\,J' 1,1•1~-

1u1ry for .~uit:i.hh• ro{l.,l fr•Hn tl1c def\Oi-llt to a public bii-;1:.wuy. 
The C,JntTuctot ~l1all ,Pi-lsttnic re.,pf•JJ~H)ilit.,· for an~· ''(1'1:-.true

lion or • 111:11nte111u11•e- wtHk tLut JL)u_v ho n•tttilrud on the roa.J 
from tht:1 ;h~po14it to the J•t1blie hig-hway. 

2307,04 P!t.'.EP.ABATION OF SUBGRAD"C. The 111uh~rade 
11haU he i,bapl'{l to It 111nooth surfal'l.l hn,.·ing prup,~r hrarle and 

erOS!:! sectiou. 'flu• thaph1~ ot' th1• fluhgntdd will he dono- by the 
Cuunty w1less (JthetwiJ!!c• spr1·jfi1•,l in th1- H.•utrac:t. 
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2307.05 STRIPPING AND WASTE.. The Contractor will 
l1e reguired to r..-n10Yc f-Ton, mutcriali; furni,-hPJ h)· tht• cu11nty 
all n!at1;ri11.l- which u,U_\ r11A Le intln<l.ed u1 tlu.· :-urfat"ing 

,nnteriRL 
8-t1 ipping ~hall l•o rou.stru~d to include the re,novul and 

lli.sposition of um.terial ·which n1ay not he included in the 
prepared turfucing 1nah·rinl and Ylhi,·h occur9 in the mo.tcrinl 
Jepo!iit iu rontinuuu-1 l:1,-(•rs 6 inches or 1.1~ore in thickness 
o,·erlying or included betWf•eo lo.yer;i of ~nti/lfactory :.urfnc· 

ing material. 
~\"u . .ste f.hnll iJe t·un-,truc,l to Tat•an the ren1ovnl a,111 rii~posnl 

of 111ntcrial whi1;h orrurs intermingled with aati~faetory &ur• 
facing matt'rial and wLich is re1no-v.=:,l fro1n the f'.!urfacing ma· 
rf'rial in thu pr<><·t•~,s of preparation. In stripping- deposits o-f 
1uatL·twl furut.,Jtell l,v tht: (\n1nt\·, f'art1 shall l,t-1 t..tk1•n tcJ 

• • 
a-..•c,i.d unne('c-;,nry injury or Jh1figun•ment of tht' land. The 

mntennl remo,·\·d a.11 ~tripping or wa.«te <ohal1 be J.i!lposed of 
n:o dirt>ctetl l>y tho Engineer. 

2307.06 HAULING AND PLACING. Surf11.ring mat~rial 
1,h:dl l," trun,.-portcd in vehicles ... o e.on<otr-urted anJ lua,1ed th.at 
the :u.11n11ut of 10!\terial in each lonJ can be readily determined. 
hlater1a1 ~hall be deliverer\ on the road only when the 11ubgraUf' 
f'i'.ln he maint1li11eil iu pro1,rr <'On<litioo. The Conbnctor shall 
n}a('e the matPr1fl.l oll. the- e:i.ulJg:ra,le n.t tbe location and 1n the 
arr:rtunt~ de,-i~ontt'd hy the Engineer. \\'hf>n i;o indieated in the 
C"Qotrnet doeumu11ts1 tl1e n1nteri.a.l shull be pla.i:c:d in tatockpiles 
:>.t .Jt",-ignnte1l lowations. Such 1tockpileit Rhall bt' reg-ulur in 
cro1--~ ~t•,-tio11 nn11 neat ir1 n.ppf'arance. 

2307.07 ].:lIXING MATERIALS. lh111er noruia1 i)perating 
coo.dit1on:,1 the n1nte.rial deliverod on the road. ·will }le rt. finiihed 
1nh::turc eout'orminJ.: to the rct1uir£'n1ents for tbc daf-11 of mB.
terial :,pecifie,1. \Vith tho approval of the Bugioeer, the 1,pet'i
f1ed ,;rndatiun may Le vro1ltH'£Hl l,y doliverinl-{ on tht> road 
two ~l\{>!l.ratl' rna.terinls &nd conibiniug then1 l1y xnixing on th<! 
road s;urfll.ce i11 fl.(•Cordanet• \"\·it.h the following proYis.ions; 

.A. Quality. :.\fatC'rialil frr,ut caeh separate ~our~(I shull 1·or1 
forru to th.e requ-irenll.'llt!I of Sertion 4-lOS for th£' ela11!1 of 
-urf11cing 11pecified in the contract, excf'pt O.!I tn i:-rn(!a
tion of pn.rtirle.s. In uddition to th1J griulation rt!f!Uiro

n:ent!l Apecified the final n1i:r.tuz-e shuU be wt:11 gn1dl'J 
frou, eonr~e to fine1 nn,l the pPrcentag:o p11•,;illJ! tl1" 
!\umber :10 l:ii•_,,u shall not lie ,nore thun 1,\·o-third11 of 
the 1,er1·Pt<fuge pa!!!"ing th~ Nurnhcr 8 ~io\'e. \\"hen cru ... heJ 



130 Art. 2307.09 

:,nry to r,,uiplrH~ tht• f'Ontract in ('onf9rruane(J with the i:,lanl'I 
and the;-~ :,ipecifil'n.tion.sc 

~\. Fn.rnishing and Delivering Materials on the Roa.d. The 
l'Ontriu:t pri,:t' pt'r C'Ul)it' J-nrd or per ton, &.Ii 10pC<'ifi.e,l in 
tht> l'Ontract, for fnrni~hin,g ariJ <lcli-...Pring 1,urfacing 
111atoria}<> 011 th!' road shall be full payrtH"nt for furni~h• 
ing, 1•re,p:lring, handling-, tran;..porting an<'\ df'po.-.itinJ! 
th<> rnntrrial on the road iu n.eeorJance with th~ eon
triu·t a.ud thc:-;o :,1p('tifirntion11. 

B. Preparing a.nd Ha.uiiDg Material Furnished by the 
County. The rontnu·t pri1·r J~r cubir .\'n.r,\ for prepar
ing anrl hunlin~ n1ateri.al funn~hrJ in 11evo~its by lh~ 
('ntnmi:->s:ion ~hrlll be full 1myrne11t fo-r ren1oviag. 11orting, 
<'ru~}ii1;q-, ;.1'rl'eninp:i waijhini; nnd tran:-porting th~ n,n 
t11riul in ae~•,,r,l:t1H-e ·with the 1:outract and these tapeCl
firatinn.-4, The 1n1mher of ad1Jiti,n1al cuhi,· :r3r.J hnlf-rnile 
haul unitt. computed n.~ ~pl'l('ified above shall be paid for 
at the contract unit pricl' therefor. 

f'. Str:lpping. T'nlet1i. the contra.l't proviJes a 11eparate unit 
pric•e t'or ~tripping-, tbi!'l it('rn will uot he pnjd for f11pa· 
ratel_v, hut ,,;-ill he ron-;idered as inl:lu,led in the cot1-

tral'I 1n1it price for prt-pu.ring antl hnuling the nrn.terinl. 
\\Tl.ien tht) eontn1ct provide~ for pnyment for t;tripping 
lhe eubir. ;ard~ of excnYation and the oumher of at:;,, 
tint1 ,vurd<i of o'\.·erhaul con1putt1d a,:,: specified abo\'e ·will 
be paiJ for at tl1e contract unit priee~ for the~e iton1:i. 

n. Waste. Pu\;,\ent wiJJ not lie madP: for wn.ate u.,; Q. s1-1pa
rate itt-111 hut !1.l.tall he rouf<idererl ns in(·lutl~l in tl1e 
cont rnrt pri('f' for pr1>p1-1.nng an,1 ho.uling tb8 mntcrinl. 

• 
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Dl\'ISION 24. STRl'CTURF.S 

l'hie work e,hell ro1,.;i.,,t of tunttn1dion .. r variflO! typ('~ of 
structurt'ci of wt.11.1d, ~tt\\•I or r•flncretc 1'or J:.rhtic~, -..·i-.autt!, 
gr,i.\~ i<t>pnr11,tiou&, ret.aini.ng wnlli, cuh 1•rt~, or othe1· drai11t1.gt"< 
1-truct1,1,n•11 Jn a1·1•(,rdau~e wjth the dttuih·,1 _pL·u:ii 1'.lHI require• 
iHer;ts for the rc~lil!l'tivl' t;rpe3 ill tbl' MlCtuJOS lUJtt1,] bt;low_ 
The \\ <Jrk of tlcatini:: u.nd g1uLi,jug, chariuel et,:nit:,), and 
r,~\f-'tnif'llt \\ill be han1ll\!d, 111r<L1-url'll, and 1,ai1l fo-r iu a,·~·0r~l 

lll.H'e wi.tl1 pro\·1sions ui l':lt,~tion 2101, :.!lU-l and 2':il)i, rt:5(,Cc· 

ti\·dy. 

:?1111 
<) J.fl·> - -
:!-1-113 
210-4 
2405 
~l.OU 
'.!-107 

:.! IU3 

2409 
:!l-10 

2-111 

~-tl2 
:2413 
'.!tl-l 
241 :::i 

:!418 
'.!4 17 
2iJ8 
:..!41fi 
:!-t21) 

Removal of Exi;;,tin~ ~trut'ttlrl'~. 
.L'xt'a..,ati(Jn for ~tn1etu.rl'8, 

i 'oncr,-te 1'.IA.~unry. 

Reinforcement. 
l\1un1la tions und B111,,_t r-ucture!I. 
ront'r•!te Structuri.:~. 

~t('o'l 8truf·lare~. 
Tin1brr ~trurtures. 
Plank Floor!'!. 
LarninR.ltJ \\"no<l Flof1r,-l. 
{'onf'l',,.te I1ofJr;;o. 
.\-:pblllt :Plank \re..,nn~ Hnrfa<'l'. 

Bituminou!§ ~J:1t \\"~aT.ing ~urfatr-~ 

Railing5. 
Cun1'.rete Bux .\.;ch 11nd ( 'in,u1ar Cul~·ert1, 

H1gid !'ip1.· Cul\"ert-t. 
Corn1ga.teJ :\tct~l 1'1pe C\.llveit.~~ 
In-,tallntion of Pip1., Culverts by .ra.r.king. 
Lautinutl.',1 \\'001! Cu!Yt>rt!'I. 
Sottion:U. Plate Pit•t- Rn,J ~\r<:b,•,'. 

Section 2401. llemoval of Existing Structures 

2401.01 DESCRIPTION. 'l'liis itt1rt1 !shall t:onsi~t of tl1c 

remov11l anr\ rlispo~al 1,f all purt"ion11 of e,;isting 1-tnJctun.•, 
except !lUC·h portion~ n~ 1u11_, bo requir,.-.U or permi!t1)d to l,e 
left in vlaee liy the,;ri 11pe-(•,flc-ation.~, or as t<fW~ifie<l on the 
plan!4 or in tho fipecial Provillons. l\.11 mutorinl~ rl•movt-d 11hall 
TE'i!Jtl'l.in lhe property <•f tl1" County. t:JPlt!IIS otht>rwi;,e t-1hown on 



132 Art. 1101.0l 

the plans or :n the 21peciul ~iu,·U!ion,-, •t \\·J.JI l•e ft.'18\lUlt:',! the 
tritruet urt> Tnll tJe re !!lied. 

Any temporary structure f..,r the maintena.n.oe of traffie1 
over or a.rouud_ the site of th& ·w1Hk, ,1ball be inelud11il lu thi:t 
same category. 

2401.02 REMO"l AL OF S'l'E,&L SUPERSTRUcTURES. 
Htt!el E-uperstrurturc~ which mny bo te-e,re,ci.ed. in uew lot'n.t!olli< 
shall lJo dismantlt:!d and tc1nove,.l in IUt:h tn&nner w will a,·oid 
,1amage to any of the mc.n1ben, 

All rnemberl'I o1 truuet !ha.U be tlea.rly and ucJ,~tl;t tn1;1.tch 
111arkeJ witb white 111llnt before c-li:nr1a1:1Uing. ,\11 pl.l'ts, nuts, 
loo.so plnll's, etc., aball be simihu-ly nia.rkerl to. i1uHcate their 
.,roi,er 101:ation in the strul'tUr{', Piru-1 pin bole.~ 11.nd m&<·bjneJ 
surfac-es ,;ball be rJl!'anei] u.nrl ('oated with -nhita load unJl tal
low. AU loo:5u smllll parts ti.h&ll be- "·ired to 1.4,lJtn:.cnt 1neutl,1era 
or Jlftcked in hoxea. 

Steel .1upcri:1trurture:i: which a.r..-i unfit f•lr re---- 1•.rt·<:tio11 -..ill l1e 
dc.rigns.ted on the plan!I or in the 8riteial P.ro-.isiuiu1. Rul'b 
str-ueture, ahaU be rcmoYc,l by n1ethod.1 ,.,~bieb will prr-\·ent 
thelr re-erection. 

2.Wl.03 ltEMOVAL OF SUBSTltUCTURES. ltnlep otli~r
wiM re-quired by thu bpecial PtQ\·is.1on~ or vnh·r~tl by the 
l-1ngineer, all portivn• of suln.trurtun,11 Alio, ~ the beU of the 
etrep.m or groun1l ~urfnce as it exisU;d before- work oo the 
current contrart ,-.:-11s utarte.J, an,\ all portion11 Uolow tLe l,etl 

of st.ream or- ground t1u.rface ·which interfere in any way with 
the now eon1ttruction 1:1he.ll be reJTIO\.·ed. Bla:iting or oth,:-r opera
tioll8 which migl1t t1ndanger the ne,v work aha11 be t"Oll'-f'lct~d 
ptior to constn11:tlng aoy part uf the llt!W fltruc~urc. 

2401.0.4 DISPOSAJ, 'OF STEEL. ,..\.lt struetural l!teel mew • 
bers shu.Jl be 1Jtored in n~t piles in 101..-«tiont &J•t!Cified on lbtt 
plD.n.9 or within the right of way in the vlcluity of the work 
at points dCE!igna.teJ by the ED&ineer. 

}{emhrrrs of fftructurtll which are - to lie re·crect.l·•l a,l1all bt:' 
stored on i:;kid:s above tho eurface of the grounJ.. 

2¼01.05 DISPOSAL OF CONCRETE AND MASONBY. 
Courrete and ma;,on.ry ron10Yt'd froni tild strurturilt ,rill utU11lly 
be pla.eed in back!Ula or approach t<nUankrnents. ~\.11 tuatettal 
shall be dUl.poscd of in a n1n.nnrr which will avoid d1tm111-{c 
t.o adjnl'ont property and the creR.ti.nn of unsighly conJitions. 

24'01,0G OTHER STRUCTURES. Pip~ t>ulverts and otlier 
111ua.U atn1Ptur('is .,,,,hicb, in t111• l•)'ink,u c,r the :En~necr., aro of 

' ' 
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u~ble quality ;.L:nll he. removed by methods which. will pre" 
1tJrve th~ir usefulness. 'fhellti items v.-ill be stored within the 
right-of-way in vicinity of tho work at pointri designated by 
tlu~ Engineer. 

2401.07 BACKFILLING. \Vhen pe.tt or nll of an old etrue• 
tl1re tu be remo\·ed Hes ont:-.jtle the lim.1ta of the nt!w t(.111::itru<!• 

tion, any exc11Ylltion Ior the purpose of reolo\·al o.f the old 
i-tto.et-ure below the fini!lhed grade line i.;.hall be Lack.filled with 
~uita.ble earth to the original ground le\·el or to the finished 
grade lh1e, whichever .iia the 1owcrJ in aecor<lance ,vitb pro
vi1dona of A.rticlt' 2402.09. 

2401,08 BASIS OF .PAYMENT. ,vhen the cuntraet in
cln.Ut>s a pricl• !qr removal of old si.ructurea the Contraetor will 
be pa.id the cont raet price therefor. '\Vhen no price baa been 
pro,·idfJd in the contract, this iten1, including backfilling n1n.de 
neceeeury Ly this operation, will be cons.idered al'! c.xtra. work 
and shall be paid for as provided in Pn.ragro.ph 1109.04-B. 

The contra.et price for tho re:ruovul of an exil¼ting s.truetare 
~ball he full payment for furnislling: all n1aterial, ~uif1ment 
~nd labur a.nd the perfon.1i.aneo of ztll work neeMIUl.ry to the 
re.n\o,·al of tho olU structures and tho di:q,osa.l thereof, and for 
any Uaf:kfiHing made nec-c~sary by the;ie operaliOll'.'l, in accord
ance with the p1~.n~ and these ~pecilit's.tions. 

Section 2402. Excavation for Structures 

2402.01 DESCRU>TION. Excavation for structures shall 
eonsi::;t of the removnl of all 1111.1.torial nece:;sary for the con
struction of tho work included in the coutrl.lct1 in conformity 
\vith tho plans a.nu these i,.pacifications. lt shall include the 
furnishing, placing and rcruovnl of all cofferdarn,1 shoring and 
Lracing and the di!ipo1u1\ l)f all surplue material as hereinafter 
pro\·ided. Wheu the cuntract doe,; not provide a e-cpamte price 
for removal of old 1,tru<'tur6s or parts of structures rucb re
movo.l i,ho.11 be con!!ldorod a..s e~'"in:i. work and shall be paid for 
fl.$ provided in Paro.graph 1100.04-B. 

Soun,ling: nnd test boring do.ta ~hown on plallil l\.·ere aceu
mulated for de11ig-n and es.tuuating purpoilel'!. Their appcaran<'e 
vn the plans rloe, n,n coo:;tltute a.. i,TU.arantee tha.t conditions 
other than those indicated ,.,ill not be eneouutored in th~ ex
cavation or in the mator:ie:l penetrated by piling. 

In the efn1c uf a. o1i.ngle contr1i.f',t involvi11g hoth cl1unne.l 
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PJ.fil\'&.tion nnU cxra,,ntioo £or lftructore10, nou.e of the -E::xra\·&
tio,u 1ncht1ied wlt}iin the voluine lin1ilM of cbt1.nllel exca\&t.i\•n3 n.s 
11hown on the vta.~, tha11 be iruJud,id in tl1t'! 111U!IUrement vf 
l1Xr!l\"fttion fvr f.tfU(:hln;.9. 

240'..?.02 CLEAltING AND GRUBBING. .All tr~e11, titump9 
a1i<l lnui-h exi~tini; 1111 the eit~ nf the 1,ork, the reuH)\inl of 

.,-lih·h i5 n-cee3.iiary to the cc1rurlf'tion of the work, silaU hd re 
n.H)\"l;!d, •r11L' t''t'111nvul of a.uch tr,·1:", ,~tu11,ps A.nd brut-h shnll l,e 
con~'i!ll•recl ut 1,1 part of the contrll-1.:t f,Jr the a-tnuttt,..., Al a 
!lA.rt of tho cuntrflct for n i,ttll('ture, tl1ta Btigin,.-er mny qr,lt!r 

tht> rcr110\·1tl of trooa nn<l stou1p11 which are 1H,ar to Lut nvt on 
tr . ., J-ite of tho work if tl1e presoni·e of ~urh trc~s tsnd .,tump:t 
will intertcr11 with the (•,)n1J>h•tioll of n,ljacent }lllrt.s of ihl· lni 
pro\·ernrnt of VI l11..J1 the ,1ln1eturc ita. a tis.rt anJ if their l1ttt!r 
J'l'HHl\'1tl hy unn,l 111ethoJ11 wonlil endnnger the 11-trn<'ture . .Ko 
bi:i~ti111,; sl-,al! l,1• Jour- ·within [i1 ft"••t of :toy ('OH1pleted part 

of ll 111:ructurc. 
<.'lenriu!; il,n•l gn.il,t,inj! "'·ill be done i.n 1.1t·<'ordance '\\ith the, 

provitlious of Rt,c,tion :!101. 

2402,03 ELEVATIONS AND nIMENSIONS or FOOTINGS. 
C'nder 11or111nl tur:u.trui:tion (0111litu,1n'l, fo.Jtil'l~?I: ·will he c,lO· 

i.trueti:d th Ila• ~11:,.-t,tions !-!hown on tlJe <ltta.ilr,l 11l•n-~. l'Le 
E1q;1nt•er n1ay order, in writing. 11ul'l1 <'L,.u1g(•1t lo diweusion~ 
or t•le--..ntinn~ r,f huttows (1f footint-;~ ali rue.y l.Je ntlcl'~~ary to 
:-t"u1re ,~ 1tatii,fn1·tory foun,httion. 

' 

2-102.01 TREATMENT OF FOUNDATION MATERIALS. 
T.r ro,•k !oundatiua is 1-1..wtlrl',l tl10 cxr:n ntion BhOII bt> dvue in 
,,urh a u1nnner u11 tu allow tl1{' rock tu be el:}lu"eU null 1ire
par,•d for rot·Ci\.ing tho r·nncretc or 111nH,tiry. ,\It loose aud 
di ... integntlell rock or thin !'trn.tn ~hn!I L(' '::!tripped to n <:lean 

he<l nl'l"l•pt11Ult- to th.a 1:11ginl·or. 
All 'H'anl~ or rnn1c1.,;i i,hull ho c1t•11nt>rl out 11.nrl filled. with 

concrete ur 111ortnr. 
,\'ht•nevl't tho (lwliug is lo re,it iiu n11y exravntt>d ,wrface 

11ther t.han rock1 t1pt>('inl i.'tlrt' t-hRll be tsken uot to dll'1turb 
tht' h1)!to1u of thl• exrn ... 1;1.tiou, 1i11U thf' final finishing of the 
1-1orfar·c 11hull not l,e Jvnn until just be!un1 tlt(I Jootiag l.1 to 

ho pla('ed. 

2402.05 OONSTRUOTION OF COFF:ERDAl\tS. L\offerda.rna 

tthnll bo co11,,tr11l'.tctl to l'Ov1ply wilh tht1 rt!,JUtro.nainta (lr -\rtitln 

:.::405. 0~. 

I 
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2-1-02.06 REMOVAL OF COFI'ERDA..'P\IS. lfnloss otherwise 
<:ho,rn on tho plan?:, cf.lf'f,,rdaui;i a11tl all sheeting and bracing 
'<iu1H be relJlO\ c.1 h~· the CL1nt1·actur after the co111pletion oJ' tho 

suLstru<'ture. 

2!02.07 INSPECTION OF EXCAVATION. .After each ex
..-a"..-nt1on i:- cc1rnplPtt'Ll the Coutra1.:tor \'>bull notify the B11g:inccr1 

,vho i;halJ makf' an tw,per.tiou of tlw Ut•pth o( exC1l.\'ll.tion and 
chnraC'ter of th(l ioundn.tioo 111nterial. No concrete f;hall be 
phtCf'tl until after tlic Enginflf'r has approved the de1}tb of 
t'X1·a,·0Uon and ,·bara,·ter of fo11n!lntir1n matl'ri:d, 'l'he Curu
n1i.sr1ion ahnll hf' rl'sp<>n,-ihlc fur d,•lay~ Cl.tU!IOd l1_y failuTe to 
11u1.ke iospe('tion witlJin :'!4 hour@ n.ftor n•itiee ba.!I been giveu 
the Fngioccr or his rl\prr-,:r-ntati\·e by the Contractor or his 

uuthori,-.eJ ngent. 

2!02.08 DlSP0$AL OF EXCAVATED MATERIAL. .All 
material;; cxcili.,'lterl by the Contra,•to-r for bridge or culvert 
work !'ball bo di:,p,.1i!ed uf so a~ to ler1ve tho site io a neat con• 
ditio.o. ).fat('rial suitul•le for baclifilling shall be used for that 
purpose to tho exh•nt nhjUi.red t(} c,r,.rnpletely ba(';kfill tho 
-,tr111rture to tlte original grounU level 01' the elov11tion. shown 

on the p1au!!. 
}t:atorinl !sllitalile for approaeh fill11 and not ret_iuiretl for 

Lul·kt'Ulittg 1<hall ho placed in the approach fills. ::\Iatcrial not 
sui.tabJ._, for h~ckfilling or approach fills shnll be wa;;ted as 
direc!cd by tlie r:11gi11eer. 

~att•rii,l u~eil for liackfilllng ut,utinents or (!u!ve-rts or iT1 
appr,Hl•'h fi..lls ;.hall be eurtb or other nppro\-c\l 1natorinl, free 
from 11pongy or vegctal.Jle $-tlb~tan('e!-l nnJ. iihn.11 contain no l111nr1s 
or frozen mate-riul~. 

2402.09 BACK.TILLING. Cootplet"d structurcll shall he 
hnckfille,i in a('cor,iance '"ith the follo\\·in~ requirements. 

E"xccpt !H1 providt!tl in Article 2403.~-!, at lea.st J-1 days !!hull 
dnp«e nfter the ('(\flt rr-te bas been ptn,'e<l before backfilling 
l,t place<l n~f\in~t ~<illt:retu 1:ulvcrts, n.but1nent!., piClrR, a.rches or 
wiug: wulli,; or ugalu~t tinther ahlltiuents or wing- ·walls which 
Jppeud upnn east•ln plal.'e con<'reto dt'-adm1'n f:Clr onchora.,;:e. 

l'io harkfil1ing ~hnll he placed again~t thnLer ahutn1ent~ or 
wing woll!:1 until 1.111 re'}uireJ anchor rods are in place and 
functioning. Neither ,iha.11 nuy bn1ik{ill he J,lo.ceU agaiD.;it auy 
timber 1.1h11t111ent or wing wall ""·hich isi design-:,U to g-nio sup
p(•rt from n :-upf'r!ltructur1! 1rutil the supt'r11tr11cturl' i~ in plo.ce 
and pt1rrn11n"'nlly fo.!>t~nei.l. to th~ sub;1tructure. 
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Bnek!iJl n,'ttc-ria.l- mRy he · phn'e.J in wa.te-r ('Inly whf111 the 
remo-ra.l o! the water fron1 tllc area tn b~ baekfillecl is irnprae· 
tical, It! arou1id piers or 1hutruf'nt! located withio the water 
way or in other deop cxc.a.,·s.iions ,vhertl the re,noval of etiffer• 
dnn1s i.!I required befc.,re Lack..filbng and fU,?h rcmoni1 pr1:vent!'I 

unw-.teriuh-. Bnckfill ntaterial plnted ill water r,ee,.l nnt l,e 
a rtifit;in 111 c-nn,iol irlnted. 

Bi~rkfill niaterinl pla<"erl al,cn-e ,,atcr hut" •hall lie p\at'od 
in lo.yen not 111ore tl1an G inclu•l'I i11 loo~E'J 1hi,:-knr,p., En,:.b layer 
tha.11 be thoroughly eott.patted btdore m::i.ter.i.111 for the next 
layer is plared. Exct-pt 66 noted hr-low, Rll cornp.•v·tion 11bn1l be 
at1complii!hed hy rolling or tamping: ,v-ith an approved :roller 
or n1e.:>hanical tanipor, Pneumatic tumpera ~h&.U l .. e s11pplied 
with air a.t a pressure- n-0t 1,:,-.s thAn 100 poun,l5 pt"r aq1.1n.r(!; ineh 
nt the compreAAor. 

,Vh.er~ lniek.till iB rc,;uire;] <n1 b•,th 1,ides of n c,"lr.c,nh!i wlill 
Al1ut1ne11t or other monolitht!' f!tractitre, fitliog opc1·::ui.ob-a !mall 
prl>t'.'-l'fl\1 iii:nultanoou!!ly oo l,oth siil~ r\f the- !.trurture !IO 1h&t 
tho t1ro fills 1n·e k~t at appro:1i1nktely tlie tm.me clf•vaUnn at 
all timea. }Or th~ purpo~es of tbi~ rara,:-rnph 1 oontrt\t• box, 
!l.tCh end -t'irculttr cul,·ortJi nn<l tigi,1 fnune hriJ~e.s, e11:('ept wing
-walls, shall be ron!<l1\t'niU to l,e rnonolitbic ttructu1'81. 

Backfills ,nounil pipft rul\'erts a.ud lanUnated wood •.•u.lVerts 
!-lhnU b~ placed jn (',1niormance with the requh•emf'nts of fie~ 
tioo.1!' ~411i, e.i17, ;?~lS, 2-119 Rnd Z420. 

Where bne!kt'ill j!'I to bo 1ilacod i_1n one tide; only rif r!'tain
ing wall~, wing wall;;, hlgl1 bend w:1.lle on rulyerh1, ot ll1e 
nhutment, nf bri<lgts!I ~o dr,i~ne,i that the ttu_peri;tru,·ture ,10£'11 
not airl in wilh~tan1ling earth J•rc:<l'UH:~ l,~hin,1 the Ahutment&, 
no rollina- or tnerbnnicnl tnmping 1,1h1'!.U be done witLiu ,'J 
fc,('t of th,• tiupportlng surfft.l:O, Lut Wlnd t~,r,iping will be re· 
(luirod in thi,. area. 

Exca't"fttious nutife !or 1i,uli~trUl'lurE'1ll ,,f arc111·~ ~baJl be 
Lae.kflll<>d in ~O.t'(lrdanee ·with iltto foregoing rrquire,mentM, 

TiflPkfilling- ahove th,. etf'·wl1R.C'kl'l (Fr,an,·lrt1l fillP,l a:rr-ht"!l} 

~hall he pluci•tl to ('nnform t11 thf' fo!lo"U--ing rt"•1uir<•ll1r--nts: 

Eccentric lon.di11g or tbf'I a1rh ~ball l,o uvui,ll!d by rl\rry
ing (1n hae!kfilling 01wrn.tious tiin,ultaneously on hoth 
hnl,·C'~ of tht'l ~pan. Tn the <'t..'-t'I of 1~ multipll' arch :<true 
turo o.ll intenue,1ie.ltJ !ill~ hutwt't'n Jtr~hC'!'!., as l\·cll ns tb•J 
Approach fills, 11L.sll bt, con.~tructe11 s-inntlt:tn,•01~ly. 
The filling n:u1.terial ~hall l•e drpo,llte,l in l:'\,:n,~:r.!I not more 
than 6 lnrl1et11 itt depth before com_pfl.<"li,)n and et11:h ~hall 
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I.}& thoroughl,r ,aon111a.cted by rolling or mechanical tawp· 
ing h<•fore the next layer is plaeed, except that no rolling 
or mechanical tuni_ving shall Le done within 3 feet of any 
wing ·wt1.U, parapet ,;~all or spandrel well. Hand tamping 
will be required in thi~ nrea. 
'l'he la.;1 er.s of bnekfill nui.terial ahnll be so deposited as 
10 slope up·we.rd toward the crown of tbe arch and dip 
Jownward over the buunches. 
The ru.te at ·which material is placed in the various part• 
of the area to be backfilled ahall be so controlled that 
the ratio of depth of fill placed to depth of fill required 
wiJl be kept npproxi.ruatelJ equal ayer the entire span. 

2-102.10 EXTRA EXCAVATION I'Olt FU,I,S, When the 
plu.ns 11how an item fur extra. e:z:ea.vation for fill, unless the 
construi:tion of this fill i~ specifically exempted from the 
contract, the Contractor shall con~truet the fills to the height 
ahown on tho plan.s and lo the. full width of the roadway em~ 
baukmenL Material for ruaking such fills shall be secured 
from within the waterway of the .11tructure when the quality 
of 1uch materio.l is sath;factory or from near the ends of cul
vtirta in such a. way as to iwprove inlet a.nJ outlet conditions. 
If other mnteriul is requirccl it sh-all Le securetl. within the 
rigb.t of ,;vny as directed by the Engineer. 

All borrow pi.ts opened io.r sueh extra exc11.vatiou l'lball be 
fi..niehed in a neu.t and work.manlike n1aUIJer with adequate 
provi~ion for drainage. 

2-102.11 CLASSIFIOATJON OF EX'.CAVATION. All excava· 
tion for i;tructures ,viU be classified as Cla~s 20, Class 21, 
Class 22, Cla.s.s 23 or Cla.'iS 24 as defined in this Article. 

Class tO excavation shall include o.ll excavation for bridges 
11.bo,·e the excavation L,111.ssification line sbo,Yn on the planH 
u.nd nut cl.a.ssificd ais Class 22' ex(~a-vu.tiou. 

Cla!'8 21 excavation sh.all include all excavatioo for bridges 
below the excavation dussification line shown ciu the plu.0.1 

and not clasttified as Cla'IS 22 e-xeavation. 

Cln.11s 22 ex<"avution shall include the 1nea.sured volume of 
granitu, trap, quartzite, chert, limestone, sand1tone, hard shale 
or ala.to lll natural led.gos or J.ispla.ced masaes. It .shall also 
include the eatimated or mea,iured volume of rock fragment& 
or boulders having a volume oi one cu.Lie foot or more. 

Clasa 23 excavation 11hull in.elude all excu.vation included 
under t.he definitions of (;lasaes 20, 21 and 22 and auy other 
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material encountered reganUe~s of its nuture, except for re• 
moval of old 8truc.ture11 or parts of structures. ,.-\Jl ex('A.Vation 
tor culve-rls e:xeept the ad,litiunal e.xt'avntinn nf'ce!sury to inakl' 

the roqui.red huckfill, :-;ball be cltt.:,,!!i.fied a, Cla~!l ~3 t'x1:avatinn. 

Chl~ll 24 exca'\·a.tion ~hall i11cltiile only tho ::..dr'litional CJ:NlVS.

tion veet"~s~ry to provh1e nn1h·riaJ for baekfill;o, appn,tteh filJ11 1 
l.ierm11, or a rou<l"«tiy over the t-ttuc.:t11re when the matt-rinl re

sulting frun1 other clas-.cs of extU.\ lition for the ,;tru,•ture L<1 of 
insuffic-ient quantity or of u1;snti,,fnetory quality for thei.e 

purposes. 

2±02.12 METHOD OF MEASUREMENT. All Clnsis 201 Clnl'ls 
21, Class :!3 and ClnlllJ 21 t'o:Xcavation shall Le nieasured in euhic 
ys.rch in iti. original po:.ition hy the croas section uiethoi1. 

Class :33 exen.vntion ~hall be nteasnretl as provhle-U above 
where\·er practictll. BoulJcrs 1na.y bo rueasurod after exca.va· 

tlon. 
'rhe ynrJage of exct1vat jon 1,11irl fnr ·will be tLat aetua.11~· 

removtHl. exrf'pt O.!. proviil<'d in tbiR ~.\.rtielf\ !or culverts and 
exrept thnt uole-ss. r{>quiret1 liy the pla11" or onlurt>d by the 
Enginec-r no payrue-ut will be 1no.de for ina.terial renioved 
outside areas bou1iole,l b.V" Vl·rlitnl plane~ par&.lltil to the hound· 
arie!. of the .i-lrutture or pa.rt of structure anU loeo.ted s.:,1 

followff: For nionolithie l'ulverts, 12 inches out,side the footingMj 
fnr contrete ~tructure~, pipe cuh·ert,,;, or parts of 5tructure,: 
\,-tthout footing-., 18 inC'hei:: outsiJe the horizontal proJection of 
the 4trn\!ture or part of htructure-; for l•011crct(-1 "tructlnc, ,\·ilb 
footing", 1S i11cl1ea ont:<i<le the fo+:,ting~; fur ti,ol,er ahut· 
n1unts antl wihg "·nlls, 24" intbe"' hchil11l 1hc llal'kin~ pln.nk; 
for anchor ro,l"., 12 incbi-,- on each :,ide the rod; f@r dead1nen, 
tho fuee of the deatlmnJl on one ,-ide and 24. inche~ t,t1t:;1ide 
the de-adman on tho utller face. '!'ho Contractor silnll notify 
the Eng'inc.er 4-~ ho\1r:,; ir1 udvaur.e of beginning excavation 
so that the ne/\1tsri.ry measureu:ients of the existing ground may 
be 1nade. Pu.y1uent ·will not be made for any material re111oved 
b('forc tLeso 111ea~uron1onts ate nHHle. In the cn,-e of two or n1ore 
f11otinl,,'"ll i.upportiog fl pier or ~huilnr stru<"ture w-Iiit·h is con
tinunus l1('tWPt•n footing:,. nt any e1cvation helow the ('xca.,a.tiou 
('}aa~ificnliou line, tl1e planes rlm,criLod above !';ball be located 
as if the footing!! were l"Outinuou11; flnd of the width of the 

footinwi to be huilt. 
It is unrlerstood tliat the esthua:.ted quantities of ~xe.a.valion 

5hO-\'>ll on the plaIU' 1t.re ap11ro.i:i111at•! only, Uut tire r,,mputed 
from data a.vailnlile for the prepaTntiun of pl:tns and on tlJ.e 
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ba..~i, of the voluru~ required to be removed ,11~"1'30 the planc>i 
511rtoui.rlin,.;: t:be •11111·ture a1 dwribed ub,ivf'. 

\\"Jtell a ,·ul\ert 1-t built "ithrJut chnn:e in hn·vt1nn, d1:ncn 
si"u or •·lcv111i,Ju, 1hr' •[li.1ntitit:.iJ r,t Lhr.ss ~3 nlH.I Clais '..:1 ex,·ava 
tion 11$ ~bown <,u thff Jetnilei.l fdah'i t,;!1tdl he th~ q1H111t1t~ fi•r 
wbn:h l; ,,-1i.{'nt is 1~L&de. 

\\'h,·u tl,e l,)t&t-i.01,t ,\i.\th or lcnf-'.th of 11, ,·uJ,.,:,rt hu.t l,eeu 
1·hnni:;ed from thut ~1,,:,,·1f1e,1 <Jll the 11la11~, the quo.utilH'~ of 

l!Xt:::l.\h,tiun ~Lull Le n,,:,a~ured )';y t!1e Eui;:iut't.'r H..'l in,Lieatc,1 

abo\ e. 

\YI.Jen the ,,1t,va.tion of the fl,,~, lio1• of a tulvert ha.a h,!en 
rb&n;.::ed frun1 that Bpt!• ;:fi.e,l un tlic plan!'=. the plan q1J.i;\ntity of 
C\u,s:a 23 ei.c&\'11.ll(IO. f,.r thl!I tttUl·tun.i 11h::dl he inr.·r+:u~,] wht!n 
the tl<i\,. hut> haa liet'ti lowi•r,..d 11wl f.b.81! be dc•'.roll"'t)d wl11•11 
the- fluw Line bas l>een r:tbed. Such tbJin:;e 1-u 41u1nit~ 1,hnll 

be th:tt obL.ine,J Ly rnuh1plyb1~ iht• art:n l,011nried by tbl' 
v"rtlcnl ple.nr;. defin,·•1 alu)\•:, h) lht> rh:.1ni.;e :in tho t•l£'vuti,;n 

of tlie flow Hue. Th•· plou quantit:• oi Clsb !?-1, cx1•a\ati .. r1 

fihall bf' inl'TUU.tc,l i1r \l1•t•r1.•il...'<('li 1,y tLP u:nou11l 111.•('e,,-:mry tu 

!'1u·n!,!h tht1 in1.:reallhl or rl••('rt,a.ile,l qua.utit:, of fill. 

2·102,13 BASIS OI' PAYMENT, The 11uautitits of Clnu ~o, 
eto.es i:?, C!n'!~ .!3 nn1l Clu~:-i ;!.j. t:.I..•·n.vuti,iu uw,1:<nrcJ li" ~un·i•h,,l 

abl•\-·e \\ill he po.id .t'<lr ot lhc cr,r\\ract pritc~ i"'r ~·ubic yard 
f,,r 1-ucl1 e:xC<1,\.11til•II ...-:i.,·t•pl ,v 11rovi<lc,l 111 Puragra1•h,,; A, ll, i'. 

a.u,l }1 ot tbi~ 1\1tidt: . 

. \. Extra Depth Excavation for Structures Other Than Cul
verts. l p<JJ1 written or,l,•r of tho Lugl11eur Lh,, l'uutrit1·· 
tor t-halJ t>:\i·n,,~lt' fv-r [ootiub>'1t- tn tloptht !J1:dow thoi!lft 
~h,iwn on tht> plan.~. V1:b1?u tlie extrn .Jepth pf exen,"a· 
til)n 1lot•11 nr,t cxc1•1>1! 6 ft't:'t, J!U.) wt1nt ?;iLI be rua,l,_• for 
ooth oxtr:1 f,,ot of ,it•pth at the following p<'ret·nto.g-L•:-< 
,,f the i:011tra1;t unit J1rice hlr the t'1'l·o.vu.tion ut ih•• 
foutiug elcYatiun Fh•>\.\ n •Ju the r,lau,-, 

Fir:-1. F'oot. , ,+.. 

Soco1ul l•'oot 
Third F,1ot . q. 

Fourth Funt 

Fifth Foot . 

Si.1th Foot -· . . 

Cln~ 211 
T~:t('.a,,ution 

t J or;--c -- ....... 
. .l::!07'n 

. -~ ... 1.1Uo/o 
l .J.0 •:~ 
l;i(Jr;,, 

··---·•··· 160o/o 

t 'lnl'I:<. 31 or 23 

B>-ca,·nt1nu 

]~l)</o 

140',1, 
HIO';. 

1 S0'/4. 
200</0 

2201'/o 
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Wheu the extra depth of excave.tio:n exc"dl 6 teei, 
all exeavktioo below the elevation of the bottom of th& 
footing u 1hown on tho pl&WI ehall be pa.id tor as iatTa 
work U: pro\·ided in Paragraph 1109,0f_-B. 

When tb.e extra depth excavatiou nece51it&te-1 the re• 
woval a.nd reconBtruetion of a. cofferdam whith complied 
fully with the requirements of Article .1?•05.02 the coat of 
the removnl of the old eofferJaro and the cous1,ruCtion 
pl the new one tihall be paid for ae extra ~irvrk as pro
vided in Paragra.pb 1109.04-B. 

H. Jbca.vation for Cba.ngea tn Bortzontal .Dtmenaions of 
l'ootinp. O.n written ord&r of the Engiaeert the Con, 
tr&ctor •boll conatruet :footings ba'"·ing borit.ontal dim• 
enaiona other than tho"e ahowu oo the plana. When 
neh a change ll8<.en.ita.tu the rem.ioval and Te!.'On.t1tru.c
tion of • coffe-,.-lB.tn wbif'"h conq1lied iulJJ with the re-
quiremtJnUI of .Article 2405.02, th~ cost ol tlie remo,·al 
of the old cofferJ•ru and the con"tru,:tion of tho ne,v 
one- shall be paid !or as estrn 11t,:irk as provi-Jed in 
Paragra,ph 1100.04-B. Payment for i·xcava.tion w'ill be 
made at tbe inme unit pri(_'es 1111 if there had bee'll no 
change in dimenBiona of the footings. 

C. Overhaul. ?i.{a.terial frolfl cla.. .. ~eA of e.s.cavatiuu otlii?r 

thu C]f.Lls 24 will ordinarily btJ depoeitt1d within 50 feet 
from th" e1r-a.vation &.! ilirectoJ by the Engineer. Over• 
haul wi1l be paid on excn,·ated material otlier than Cla111 
·24 ill tU'COYdanee with the provi,ions ot Section 2107 
exceipt that the froe halll li1nlt ~hitll be 50 feet. a.nd the 
p&ymeot for overba.nl ilhaJl be 5 cont:t per ptatioo: yard. 
Overhaul will be pe.id on material of t::1a.sa t-l excaxa• 
lion in accortlane:e with the provi.:si.ona of Section :?101 
ueept that the free J1aul limit ahts.ll bo 500 feet. 

(D} TJ'u.espected Bock EJ:cav•t10ll. '\\'ben the t'.Ontract lor " 
atructure, othf'r than & t'ulvcrt, contains no UJ1it 11rjce 
for Clua 22 excavation, any n,aterial requireJ to be 
es:cavatetl which oonfor1111! to the defittition of Cla•• 22 
eseavatloo, ,hall be paid for at 3½ titnes the contract 
unit price for the clua ot excavation in which it is en· 
countered 11ubject to the provision for over-deJ,th u pro• 
vid.ed in Paragraph A of this .Article. The 11rovi.Jiona 
of thi• pa.rngraph shall not apply to esc&vation for eul• 
verta. 
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The price paid for excavation 11hall in all eases be fuU pay· 
1nent for remo~ing, transporting and disposing of all excavated 
material; for pumping and for placing and r&moving all eoffer
rlam111 , !lb(rring and hracing. 

Section 2403. Concrete Masonry 

2!03.01 DESCRIPTION. Concrete r,hall be compo@ed of 
Portland een1ent, fine a.ud coarao aggregate a.nd water, mixed 
in the propol'tion~ specified herein for the various e.la.,eea. The 
(']a11s of c-on('rete shall be Cl11.s~ A. unlefU~ otherwise shown on 
the plans. 

2403--02 MATERIALS. A.11 material!! nsed shall comply with 
the reqnire,ment!I of Pa.rt IV. 

The use of high eaTly qtrengt~ Portland cement will not be 
require1t un.le11e so stipulntod iu the Special Provisioxis, Unle.s11. 
otherwise specified, high early strength portland cement will 
be used in the aame propol'tioni- as those specified above for 
normal r•ortla..nd cement. Air entrainintt cement shall not be 
used unless required by tl.te Specinl Provisions and only e.s 
provided in sul'h SpeC'ial Provisions. 

24o3.03 PROPORTIONS FOB- CONCRETE MASON.RY. Ma
terials fo-r concrete 1uo.sonry may be mixed in any one of the 
fQllowing propo-rtions for the c}ufi of concrete specified. T.he 
\·ariou.s proportions for each cla11~ of concrete n1ay be lh>Od a.t 

the Contro.ctor 's option, pro\'i1lecl the grnduntion of the eoari1e 
agg-Tegate conforms to the sieve analysis required for that 
proportion. 

A ' 

i 
• I 
C I 
X I 

M;. 
No, 

2 

' • 2 • 
• 2 
3 • 

I 

I 
! 

Proportion by Dry v.·eight 
(lb. Ctme-nt to lb. S.nd 
to lb. Co:i.~e Agi:t;rtga.te) 

1-2.09----3.11 
l--1.2J-----2 .72 
1--2-~2.3,') 
1 - 2 .57--3.115 
1- 2.96-2.9fi 
1- 2 .l 
J-2.0 --.2.0 
l - 1.9'\-2 89 
l- 2Jl5-2 51 
l 2 16-2.16 

in Total Ce-mc,nt per 
Pe-i:eent S11nd l ApprOK bbl. 

A'Jgno,4ate- by Cubic Yatd or 
We-,ght Ftt~b Concrete-

l 
-+'J ! 1 .6(1 
45 1.66 
50 1.72 
40 1.36 ,o 1-.44 

I l(XJ 
50 
40 l. 75 

I 15 J.82 
5fl 1 .89 

A. Plt--Run Aggregate. When apprQ,·e-J by tho Engineel", 
pit-run or nn11c.reened aggregate nrn.y be uised in combin
ation with screened g?'o.vel or crushed atone to procluce 
the- prop.ortj("lnfl !ipecified above, or it may be Ul'ed in 
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2408.06 MEA.SUlUNG M.ATERIAJ,S. 

A. Cement. Unopened cloth or paper ha.gs of cement packed 
by the manufactur~r will be acce11tetl as weighing 94 
pounds. Cement shipped in bulk shall be weighed for 
ea.ch ba.teh1 on scales which ehall be within one pound 
of correct at oll loads. 

B. Wa.ter. 'fhe water measuring equipment ahlill Le capable 
of accurate measurement to one quart ""nd shall be ll,O 

an&ngeJ that tbe acc.ura.cy of measurement will not be 
affected li,Y variations in pre!iSUre of the water 1upply 
line. 

Unless the water is n,eaaured by weight, the Coo.· 
tractor shall provide a container in wb.ieh the entire 
quantity of water required for oue batl."h of concrete 
may be w-eighed. 

C. Aggregates. Agg.rega.tes 1:1be.ll be meuured by "·eight. 
The weighing equipment used shall bo approved by the 
Engineer and shall meet the following requirement&: 

l. The scales shall be aceutate wiUlln 2 pound.a at all 
loa.da. 

2. At lee.tit that part of the Joe.ti which i& u. fi-s.ction .of 
100 pounds shall be indicated on a graduated beam 
or epringlesa graduated dial. !i,1inhnum graduation 
shall be 2 pound.!! for grnduated beo.ma or dia.ls. 

3. Convenient meana &ball be pro"·jd;,;d for removing au 
overload frorn the weigbing containers, 

4. The sea.lo,, shall be of simplo, rugged deaign, manu
£act1.1red by a.n es.tnblished manufacturer of weigh• 
ing equipment a.nd recouunended by the maker for 
the kind of service for which they are to be w.ed. 

5. Beam e,calet which a.re Ufled for weighing more th&n 
one aggregate ahall ha.ve nn independent beam for 
ea.ch material to be weighed. 

6. 'I'wo standard 50-pou.nd weighta shall be available 
at all timea for checking sea.lea.. These ·weighta s:h.n.11 
be kept clean and not med for other purposes th&D 
cheeking the aecuraey of the 11c.alea. 

7, All wheelb&rrowa or buggies used for weighing ag· 
greg&te shall be plainly marked •' Sand 11 or '' Coru-se 
Aggregate," according to the material which tb,y 
will be uaed to conveJ. 'l'hey shall 1,1.bo be plainly 
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numbered for identification and ahrill be provided 
with permanent means of adjusting the weight to 
a uniform t&rt'. 

2403.07 MIX I NG. Concrete shall be thoroughly mixed in 
an appro\'etl machjne mixer of the batch type. The minimum 
capacity of the mi.I.er shall be a o.ne-bag batch. The capacity 
of mixing equipment for placing concrete bridge floors s.hall 
not. be leas than that of a mixer having a ra.ted capacity of 
10 cubic feet. 

The concrete ~hall be mixed continuously for one minute 
8.fter n.H the ntaterials have been asflembled in the drum. The 
minimum mixing tinie shall be indicated by a.n accurate timing 
device which 11hall be automatically started wbeu the mixer 
is fully cbargorl and shall lock the discharge chote until the 
erpiration of the required titne. The expiration of required 
mixing ti111e !hall be indicated Uy R cltiarly audible signal. 
During the time of mixing, the drwn shall revolve a.t the speed 
for which the ruachlne is designed, but not lesa than 12 or 
more than 20 ro\'"olutiona per minute. The mixing drum of 
m1:xer1 of the tilting drun1 type a.hall be operated at an angle 
no i.teeper than th.at recommended by the manufacturer of 
th.e mi.ur. 'l'he total volume of the batch in cubic feet .shall 
not be grea.ter than the aiz.o delligna.ting nnmber of the mixer. 
'the .'!ize designating number shall conform to the Conc:rete 
!uixl:!"r Sta.ud.ardl! of the Mixer Manufacturers Bureau of the 
Associated General Contractors of America, Iuc., in effect at 
the time tlie mixer was mauufaetured. 

1.Uxers in which the druma are not clean or the effective 
height of the mi.ting blade11 or discharge buckets is reduced 
by 10 per cent or more of t:helr original height shall not be 
11.!lad. Mixers shall be maintained in good ?.'orking eondition. 
Each Latch of coocrelo @ball be eompletely discharged from 
the 1oi.xer before the materials for the next be.tch are intro· 
duced. Cipon e,et,!.!la.tion of mixing for any considerable length 
of time, the. n1ixer Rh.all be thoroughly alee.nod and flushed 
with water. 

2¼03.08 READY•MJXED OONOB.BTE. Ready-mixed con· 
erete may be iaed in lieu of concrete rui.x:ed a.t the site of the 
work aa p,oviJed in the preceding Articles, except that such 
concrete may not be tra.oaported more than on&-h&lf mile unless 
the vehicle in which it is transported provide• meeha.nice.l 
s.gitation of the conrret• while in transit. 'l'he provisiona of 
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Article 2301.18 ahall arply 
for titrueturea. 

- '> ready·mlxed concrete furnished 

2¼03.09 RETEMPERINO. 
01orlnr whith bas partially 
without e.Jditional 1111iterifll.:, 

Rt>le11,perin1; of ,:oa('tP,te or 
l1ardt'ned, by rc,;ni1ing with or 
t.hall not be l't.•rmlttcd. 

2,103.10 PLACING CONCRETE. ·rhe con.erete niixed at the 
1ite of the work &hall he plJJ....:il-U i1uruediatf'.I,'." after mixing .. 
Reu.dy,n1i-s.t.-d co11trete JSbaU be piflt-ed immedia~eJy after 1-Ll• 
liYery. ('onrrete ti,hltU be pla«•J in s. JIUI.Ui,rr wbicb Will t.TDid 
seg-regation or 5t"fl:t.ra.t1on of the iaizq)tlie,;it-.. ln pla(·1ng t-on
erete all the fnUow1ng prcrautio,ui l\hall lie obACr,"i:-d: 

1. In ha.lltlling eonert>:tt- front tLe :cni.J.er to the pla(;e of 
depo11it ean• shall be takt•ll to asoid l'f'gregatiein of tbe 
iugredlnta. 

2. Wht>n con<'rete i., olepo!itcd tbroug-h a ehutP the slope 
of the .rbutc a,hall lw •ui·h A• will allow the C'04crt-te. to 
flow r.ltiwly without Bt'!g'rf'pttion. The duliverr point oJ 
the <"hutf" Mlall ue a~ clo!ttl u potsi\1Je, to the 1•oiut of 
d~osit. 

3. Tbe free tall of contrete fron, thi:l enJ of t.hc flpout or 
ehute or from a tranl'!porfing vchh'll'• tht1-Tr not ~1cl;"Nl 

5 feet for the ~ide wall~ of cul~~rtt anU •hall not exreed 
3 foet for other ty1'~"1 of eonstn,n:tloo. 

4. When the dU!tttut.'e through wf1irh coll"~etc i:1 dropped 
vertically t'1t'(•e<l11 the nut.1.imum "l't~ified in the pre• 
c:ediug pnragn,pL., & treuii.- or fh\xible uu:,tal flJ'Ollt l!lha.Jl 
be u~otl. l-1eix1hlu metftl tpout, e.htl\l be con1prlff(i of 
co11ical i-ections not tl!Ore thnn 3 feet long, with the 
tliametur of tho outlt>t cAd an1l iht' trq1<:'lt of the va..riouai 
Nti~tions Ruth th.at the <!on1•ret•! will till the ouflt•t a.thl 
bo rPtatded in it:, flow. ~uch :fle.xihlo 1nctnt Jpout:, sho.Il 
he fru from p10Jection11 on thl'ir itl.8i,lo 1urfaeo2:J. 

5. Chuti;>s 11hall hf'1 ol rueiul or be- lined with n,eta.l. Cliutoa 
and ,pu\lts 11h1.1ll be kept elcoo. 'l'he_y 11ha1\ be tb,)rouJ,!bl) 
fluiiheJ witli watt'r be(Qre 1tnd afte.r er.eh ruu. Tho 
watt1r uied for flue.hing F-l1n.U I,e di:ithnrg ... ·d out.:ii.i.<le tho 

forms. 
6, C'oncret~ !!hall not bo df'voait..id in large t1u:1ntiti€'s 11.t 
a single poi1.1t sn,l thtin ('llll!lt•d to flow· alvng iniiilit' tltt\ 

fonl,l,1:1. 
7. In depO!'iti.ng con<.'rettt, eirre t1hnJI be tak~n to entirely 

fill tbi:' turn1 without bulging the forin or ,}isturblr,g 
it• aHgnruent. 
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~- Special ea.re shall l,P taken in fillil1g forms to work the 
eo«r~er oggre,;att• n1i:n.y fri.)01 the !aces of forms anil to 
for~•e tht· con1'rcte unJer and nround reioforcernent. The 
t·on.crt•te .<ihn.11 be W1Jrke<l with a ~-pade, pointed ~tee.I rorl 
or o!l1t'l' S'l.li~f,11.:tory impl.-,11ent in such n. n1nnoer a:, to 
liring: fl thiek layer of mo.rtar in contact with the forms 
111ld reinforcement and to pr~veot the formation of 

pockets of co&r~to aggregate. 

9. No ('tlncrete 1-hall he pluc.ed io. water flowing under 
hef'-d within the a.re~ of ri. footing. Such flowing -wn.ter 
sh:i.11 be oontrollt'rl in pipes or trenche:\ out!'litle the 
forms. In extre1ue case.~ 11 teal eoft.t tna.y l)e ordere-d to 
uverf'orne tbi:1. difficulty. 

10. Conrr<c"tP plrlcc1l \thl'n the air temperature is u.t or helow 
-tO"F, .. hall he prote!'.'ted in arcorda.nee with Article 
2403.12. 

24.03.11 VIBRATED CONCRETE. All eoocrete in bridge 
flovrs shnll be placed by -..ibrntion or !!hall be finir-hed witb 
a vibrating sr reed and when specified in tho Special Provis• 
ionts, concrete for other bridge ·work shall be placed by vi.bra
tion in &ec/"Jrclance with the -follow1ng provis.iollil. FnT all ~otk 
except tbin, fl;tt hlnhs, tho vibratiug units shall be 1Jf the in
tt>rnal rntatiu.g type. For thin, fl:i.t .slo.br-i, unbalanced vibrators 
firnUy atlar..lJ<,J to tho hotto1u fnrn1a or vihra.ting twreeds on 
the i.urfu. .. c may he ui-ed. 'l'h1~ utdts ll1ay be driven by elec
trjcity, com pr"~ ,'1d fl.ir or by direct mecha.nicnl connection to 
the power unit. All -..ibratnrg !!hall be operateJ. at spoed not 
lel-1!1 thon 3,f;nO vilirnhons par minute. lJuplicnte vibration 
l\quip1nc>nt sholl be pro\'iiictl to aYoid delny.'I due to brcakdo,vn. 

The internal Yibraton, shall be 11111nipulnte.d th'tough all 
nv:'!.ih1hle "'ltJaCe in the rnn-.-. of the concrete, with pa.rtictllar 
attention to corni.'rs aorl fue~-; <>f cuntrcte again~t form111 and 
joint!!. Core sb11.ll be u~d to prevent the yibrator .from pene
trating un., portion of the pre•liowdy set concrete. 

The ,·ihru.Lion shnll be npphed to e1tch batch ol concrete a~ 
it i$ depo~ite,l in the fornl,i. It shall settle and thoroughly 
con!soli,late tlie eon,_•rete into cl,.,~e contnct with tl.ie formti, 
the rcinfurf"1~rnen\ ctn<l previously plttccd con1'.retc. \Vh,:u 
n,•ces~ary, th~ vibration ~l,all he supplemented by i-rading 
a.long the form!", 'l'he operatiOlll' of dl'positing: and compacting: 
l<ball l,<> so l'On•luc-t.e•l that the resultnnt conrrete, upCJn tbe
remu...-al of the f()r·uf~, shall he s1n(H)tb and don<>e-, free from 
nil hoooy!'.'01nb or pockets of t!egregated s.gJ,.--rega.te. 
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The forms Phall bf.!' designed to withstand th~ effects of 
,·ibration without appreciable distortion. from the deslred 
s.bape or position. l"ibration will temporarily incTease pre11-
sure on the forms with consequent teudency to increue lenk
age. 1'he number of vibrating units shall be l!uf.ficient to hand!'! 
all brttchel'I a.nd e-ompact them promptly in place., The concretf! 
~hall be <lepo!'lited a~ nearly as possible in Hl'I final location and 
shall not be co.used to flow Jaterally i.n the form any confl;lder
able distance. 

2403.12 PROTECTION A.ND OURING OF CONOJUITE. 
Concrete which btUI been placed shall be protected from any 
vibrntion, jaffing movement or e::s:ternal stre!llt between tht 
timf! it ce~es to be pla8tic and the t.ime it may be atressed in 
tict'ordnncf' with the provjsions of Article 2403.24. 

Runways fo-r transporting materials over contrete floor,i 
lcse thl\n 7 days o]d shall be supported directly over strur_,. 
tural memberi, or over piers o-r abutments IO that the cootrcte 
in the floor is subjerted to compreSBive !'ltre!iS only. Unle~ the 
concrete is protected a11 f!pecified Ul Arth·le 24.03.13 tlie expo.11;ed 
surface~, including ffUTfa<'eB from which toYms hl\ve been rf' , 
moved, shall be kept wet and shall be covered, e.i:cept during 
S-urface finishing operations, by mee.D.li nf burlap, paper, et.raw; 
11nnd or other satisfactory covering for a. period ol 4 days 
aft.t>r the concrete has been pla.ced. The l>nrlap and paper used 
fl!hall e.011form to the requirem11nb1 of Section 4146 and 414~, 
respectively, except att to size of fiheets. 

2,03.IS PLACINO AND PROTBOTION IN COLD WllATR
ER. :t--..,.o concrete shall be placed without the specific 11ormis· 
sion of the Engineer when the s.ir tompcrature it a.t or helow 
-l()OF .. 

In no tftse shall any frozen material be used iu tl\e eon('rete. 
Con1.'rcte aha.II not be depo8ited a.galn;,t fror:en formll', earth 
or -roek or agninet other concre.te having a. tt1mp1\raturt 
below -4:o•F. 

In n.dditinn to adequate provision fo-r protecting the <"OU

('rete, t4,rainst chilling or f-reering, the CQntractor shall hee.t 
the water and aggregates so that when depo11)ted in the forms 
the con~rete will bo.ve e. tcm_pera.ture not leM than oo•F. nor 
more than 1oo•F. Aggregate,,- l\hall Le ;..o heated and ha.n,Ued 
al\ to &Yoid injury to the ng~repte by overheathig anJ to 
insure. uniform moisture rontent of aggregate~ entering the 
miser. Aggregatell 1nny be hr,ate-1 hy ~teat-a pir,ee or CQi!,:1 
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th.rough a.ggregate piles . .Aggregates 1ohall. not be heated by 
diree.t dry heat unle8s they a.re mechanically agitated d•ring 
the heating proce.s3. 

Before eoucrete i.11 placed at atmospheric temperature• b&low 
40"F. the Contractor shall b&ve provided protection a.nd heat
ing facihtii:!s adequate to maintain the temperature, sot forth 
below: 

The concrete a.nd the air l!IUrtou.nding it shall be ma.lntained 
at a temperature between 50• F. and 100" F. for the fint 
72 hours after tho concrete baa beeu placed, a.nd at & tempera.• 
ture between 40" }\ and 100" F. for the next 48-hou.r period. 
The temperature of the air ,11nrrounding the concrete shall 
th.en be gra.d1utlly reduced to the outside air tempera.tu.re at 
a rn.te not fa.ater than 5• iii u.ny one bout ap.d a total ot not 
more than 20" F. in 24 houT'ft, 

In the case 01' piers and abutments 1;11ore than 12 feet high, 
dia.phragma 8hall be provided dividing the housing into seo
tions e!M'h not more than 12 feet io height in order to con
trol the vertical distribution ol heat. D-uring the curing pro
C888 the eonerete shall be proteeted from local o,·erheati.ng 
and fT0111 drying. 

In tb.e ce.sti of cou1.:rete, all of which is a.t lea.at 1 foot be-low 
gY01u1d ·wa.ter le\ el, the eonerete may be flooded to a. m.inimuu1 
,{e,plh of l foot ia liou of olher methods of protection n.nd 
euriu!::', ,,ith the pro,i,,;ion that eonc.rete cured in this wa.y 
nray not bt: suhje<'ted to free..:ing ten1pera.tures within 10 daya 

after it ih plt«:~J.. 
I! in the opinion of the Engineer the 1uethods adopted for 

protection of cou<!rete, placed nbo~e ground level, prove in&de
qUAl,te lo rna.intpin the 1:1chedulc of te1.nperature1,1 of concrete 
and air surrouu<lin~ it 1u1 set forth above, the Eogineet nJ&y 
require s11eh additional i,roteetion and heating a11 will insute 
the specified tcnipern.ture, and for the periud !totu Decc,ober 
15 to ~larch 1 he may require con<'rete placed above ground 
level to be MuneJ <luring the protectiou. period, 'With two Jayera 
of ca11va.a wi.th 110L lef'ls than 3 in('hea Clf air &pace between. 

At the Contrlictor's option, ca.ldun1 chloride or high early 
strength Poi tlu.n1l cen1ent may be uaed. When cttlcium chloride 
i~ used. it 1,haU be added to tbe 1nixture a1 provided in Para.
graph 2301.2-1•.B nt the rate of 2 oounds per brt.g of c--'.?ment a.n.d 
the ti111e of protection to keep the eoncret6 above 50• F. may 
be redu«:"ed to 96 hQur11,. \Vhen high enrly atreugth Portland 
cement i1,1 ui.ed the temperature oi the concrete during the 
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!irst i2•h 11nr 1~ri0d aCter plaeh1.g shall nnt l,i> le;;.,,; lhJJ.'1 6(;.• 1". 
nnd the rrotcttiou 1nny tht•n I,e r.:,11:,,v._:i,J :is 1itovhll"l<l abo,,;p_ 

24.03,14 PLACING LARGE VOLUiIBS OF CONCRETE. 
bath 1uonulithic., se.:tion -.hn.11, w!•t•ru}ver .prii,.t,!'a.l, ~ pl:~t·cd 
in un.-:· f'+H1tinur,1n1 oircen1t1u-11 \\'h·•1,e\t·r 1\io \',.Ju1:1~• 111 t,x, gre~! 

to Le- ]•lfl.(;eJ lo fJHC co11t\nu<1U~ topt•rati~111, !la•. "'Ork ~-h:...11 l.,e 
:subd1vi.Jc1l as !how11 ,,u th..i plan." or a~ !'li~t••·te.-\ I-;· 1!;11 l.ngi
neer. 

24.03.15 BONDING CONSTRUCTION JOINTS. \V'};e,u the 
plnei-ng of co11trt:-tt' iu ~u1:-;· t<i't'fion of a .ty,Jrturu mu!'t J,,:- iu 
tl'rtupti:,f the l'nn:-itrnction joint ,.Jwll be hrr.~tl'",t &ii S(H~Ctfh•J i.n 
.\rtieJ., ?Hl3.::!;:i. 'l'he ~urfr,<·,, (I{ th(• con,·ret.,, ir1 htHtl.l;nta1 
;,,oint~. e)H'~pt in tlll' tH•'ll 1H~<>r Oie fonu, \>l1.dl i,t• }('fl rougl1 tv 
in1·rea.:l8 tl1e liond with fhl• cvrwrf'te -tL'"lt i .s t(> 1.,,, i•h~...::ed later. 
To a.void vi<1ihl11 jnlnti ns far a-, pn,:sil.1l1! 111)011 pxpo~e,l ;;urfacm>,, 

the top sud'a1~0 of th~ {'11nrretu ~Hl_i:ll't'nt to tltf> forms t:hsdl !,e 
finh,hcri h)~ hl'iug ~ni,,otlH·,1 with :1. pl:ui-lor •r 'tt trol\·(•I. Kt·y 
wn.ys 11hall )1(' intro,iut·r,,1 ],_,. i11i\11••l11h,J; ,\·ood ftnp:, 11ot h-~s 
than l~!i .x 3 in,·hei. in the ."'11rfau· ,,f tlH· ('•llH rt>t~ . 'l'ap.,,rc-tl 
!'1c't'tions whicl1 1YOu11l 11th1>r~1,;t• rt<-.nh in a •• f.-atlH•r <>d:C''", 
shall bf' ~o f,>rn1f-rl by an 1n~l·l·t thnt tho f:ll<'-ft:(•1liur: la)l'f ot' 
eoTIC'n•te -will i·ud ii\ tt "twli1111 nt•t le-.s than Ii uu·ht->~ thtrk. ln 
ad,lition fo the kt•.t nnf(·hc·", ln tho:> r1H11•N>tt' that i.-; not r-i•in· 

fprcr.,1. !l'teel rlowt>lll not 1n1nlll'r than~-.! incl1 <ahttll ht• a,·t aroun,l 
the etlg-o of the S.t~l"tion at intl'lrYal,- not /:!tttl.H'r than ~ f.,('t, 

The dowel,; Rhnll projl't't t1t len~t l foi,t on t>a~-h ,1dt> of f~1t· 

JOillt. 

2403.16 BONDING NEW AND OLD WORK. \Vhen lit!\\' 

l'Ot1Creta- i:,i tv he plan,U in t,out:1.et \1 itll ,-.,1,l CIJ:n,;reto 01 1,·itb 

concrete thnt hn!i !.tan~cmetJ, tlit: l'urfntc ol t!J,, t'J..s1int <"'QO• 
creto l!lbtdl bt1 thoroughl.~ clel!nf'd of ,,1,Jl l,1it:1n1•1J, lo)O:-.t' par 

ticle!i of tioncre1e, di.rt or utLl.'r foreh:n t1,ati>ri;d'.'l, tlit•u r,Hi{(, 
ened nnd th!lN>ll"hJy \1rtnt:ho1l "ith wafer uutil P.atui·ltcd. 

0 • 

Care 8h8.ll he tnlum to ti~l1ln11 the fan,,a u;.,'=i.lu~I 1lni nld ,iou 

cre-te {l.n,l t<", thorou~hly tnropnct tlil' ir<!.'<lt ,·oncit>lC tl• in~nre 

gooJ. liond. 
Dynaruite bhall ll(ll l,e used f1,r r~u1tn-in~ :1 pnrr of n l!truv

tur~ to wbi,·h an ad,litinu il\ to IJt' 1,1ad~, ,,1,,-,,1,t 1n the {-~se 
of n111St1h·e ff!tlions an1l 1ndy with l]u, written p,;rmi,•~i.on of 
th~ :F;nginte.r. '\'bcu •l~·naniite bas ht•\!11 t1• uiw.l the tOn<'rt•h• 
for nt leut 6 lncbea hey<1nd the p(>it1t of \i&ible ,hunage f.hall 
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he relt1Lrve,l by 1nt>thods v.-hiel1 will not h13ure the conerete 

whi('h is to remaln. 

2-103.17 JOINTS BE'rWEEN CONCRETE • .\ND STEEL . 
.\JI ~c,int~ 1,etwe('ll ,·on,·1ete ::ind i;trulturnl steel 1,,<:111Ler11 in 
eilbl:'r vcrtlttil or horl.7.onta1 ~urfa.rt'l'I whi.:h an, tn;:po~eil to 
,vt,,ther J.hall l;o pr1n.d.J1;11l \\itli a r1•<·l'U not le~-1 than ¾ iuch 
h:,· ½ inch J,-,r the piupo,1e uf caulking ti•t' JOl!lt a!'! 1•ruviJed 

in Artiele :!50l'i.tU3. 

2'103.18 DEPOSITING CONCR'.ETE "UNDER WATER. Con
crete ihall not b~ 1]VJ-1osit~J undt>r walt•r extept for tht.> ple.<:e 

nleot of seal coats. 
\\'hi"n po,,:.--':hle, M<'.:J.l eoa.ts !!hull he pl1t-l't·d in v11e c(iutiuuou,1 

llperaiton. (',lJH n•te ~hall be place(! to ap1,ro1;._irnately the re-
4.uiieil d,eptb prugretfing fron1 one en,\ O\.'l!r tlie eutin• are-a 1n 
&u.!h a 1nant,er thn,t tbl· volu111e of -cont:rete will l,e e,rraduall,: 
tJXJ•ande<l ,vi.tliout dropping tb~ i:OUcrete tJ1rough wn.t,,r and 
w1th th& ruinimun1 amonnt o! aip.t.ntion. 1'hti ~urhi.·P. of tbf'I Kal 
ront 1-lhall be nppr{1xin,a.tPly le\·el. Sump!< or Jcpre>f~i11u11- for 
pun1pi"t1g out the ·wu.tl'-r Mball he r,1!!.eed ont:-nJe the area. of tbt1 

footing. 
'Tlw concreti> 1-;hfiU be plnred wjth a tremi.e or botttJm tlun!.p 

bu~.ket, utt·vlin~ the approval of the Eugincl.lr. 

A. Tremie. A ltun1ie '>hall coni,.ist of a. rnct~l tube 8 to 12 
ini:-:he!- iu lli1'.0J<-ter, con~tructeU in i-:el'tion11, with flange 
1,oupling:-, with l{&l'kets ttncl tight lJOttoo1 val"\', an,1 so 
_pla.<'cd U:-, to permit Lbe inltia.l and t~ll t!UU,.e,quent charg· 
ing to tah:t• 1,lti.,·e w1tlwut tl1f' tvucri:t~ 1,eiug tlropped 
th.rough the watP-r, In ope.rut1ng the tTeruil' it 1-hall be 
kept filletl al t.dl times an,.l the Jisrharge end i;hall be 
raised <,nl.r an aruou11t <:auffh:ient to pennit the cob:crett: 
to he 1lischurged. Provis-ion Ahu.U Ue rt111,Je in supporting 
the tn,Tuic t10 thnt it nu1v be reud\Jy lowered whl'o 1wce11-. . 
tuu·y tu "ch-oke off., or retard the flow. 

R. Dump Bucket. A Uunip hncket uiay be u~d if so de
sig-ned that it may Ile opened -v.hen, it rfl"Sti upon the 
surftLCC uf tb1· eonl'n,te that ill lo reeeh·e the thnrgc. 
Jn lo"·erini; nod rut.ling the tJUi\ket rote 1thall lie taken 
to p:rev~nt r4ny unne1•e91,nr" mrJvc1J,1eut of lbe ,v11.ter 111 

the eof.ferdn.m. 

2·100.19 LAITANCE. All l1i.itn1H•e or !loft"ned eoncrete 
Nhnll be ren1oved from the .sur'face of :ten.l coatL'! before the 
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footing is placetl. Care shall b,: used in placing of otbt·r con
erete to 11re\ ent the for1nntion of la.itancl!I on the surface of 
the eottl'rete. _\JI laitanee sha.Jl be entirely r('1noved by me&n,t!; 
of shov1::}s, stii.f "Wirt;. Lrooru1 or other suitable ruElhods before 
the suct"ei&ding layer of concrete iJIJ placed, 

2403.20 ADMIXTURES. A1lpro¥ed admixtures rua.y be uud 
for the purpo:;ie of imptoviug workahiJity, u1->on permission of 
the EngineeT. When so permitted, they 11h!.ll be used in accord
.a.nee vdth instruction-s ii;~ued by the Engineer, 

2-!0S.21 FALSEWOnK. Fal~ev.·ork for :supporting rein
forced concrete 'S-Upt-r,structures and for -'!Upporting reicfc-rceU 
beallll! an<l c1111til6ver11 of eubstrnetures sbnll be built on foun
dations of sufficient strength t\J carry the load without ap
preciable deforn1ation. Ample fabework piling shall be driven 
to ~upport all :fa..lsework wQ.ich <"nnnot be founrled on rock, 
t1hale, thick tleposits of corupnct gr1n·el Gr the hea."l-ier cJn.ys 
in their oatural bed.s. Ou these n1aterial1t mutbill:s or other 
e.pread !ooting~ way be used and b-h.bll Le uf a llize to be de 
term.ined hy the loud to b~ l!upported 1111.J thl:! LeariDg valu" 
of the .soil in que::ition. Bearing .,-1t1uti5 11f all piles m-ed t<1 
:rnpport fnl~ework 1hall be determined a;; pro,·idcd in Artie!~ 
:!501.13 and shall be at least equal to the loarl3 inivosed 
upon them during constru,:tion. 'l'he adequacy of mu.dsills as 
to sit.a anJ. i,oil bearini;, lhe nnmbt.>r and spaeing of piles and 
th.I; amount of hraeing in the fe.1,:tiwork framing ahall be sub
ject to checking nud a11vroval by th~ Engineer. l-'alsework 
111hall be desigued to carry the full loads comiug upon lt, 
without appreeia.ble deformation. l"or {'.al,·ulating I.he :atrength 
of falsework 11.nd eentarini.:, thf' !oll<:H\ ing vuJue:t idto.li btl 
used: 

} ... '\V;:ight of i I t,rl!en" cuJLeret1J-----I:'10 llJs. por cu. ft. 

B. 8af'e benring \'alu,e oi finu :,jan,1, gravel, very finn clay 
P.nd other sUllilar confinutl i.o-il1- in thit.k bed:J-:: t,.,u,'I 
per eq. ft. 

1"alsework for .-.lnL and ginlcr brldgei ~hall },e i,t't witl-- an 
allowance for alight !Cttleroents, defol'nultion of m.e.mberl!, and 
closing of joint&. In all cttse11, roadway 11urfaees, ~urbs, cop 
ing1 and railings shnll be built to aecura.t1, grs.Je and alligil· 
ment. Gir<lE.lrS or elo.bt'li ihe lol'.·er surface of whi,:h ahow over 
one inch aag, n1ay be rejecfed. 

Tho Contractor'• plan" ..for !nlFework and c~turing on all 
coqert'te &lab, a:irder and arch OJ'idgoi;., when rtJqne~teJ by the 
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Fngi!'leer, ::ihall be !'!Hlrlnltte,1 in triplit:itte to tlle Engineer -foT 
r!ieck.i:11g and e.ppr,.,vl'.1 befc,re bci.ng plao:ed. 

l:"'al11rwork shall ?';•1111tin in plo.i:e until thl' fomn 1upported 
by it may be temovc,1 in tteeor~anee wirtt the provi!'!idn!!I of 

A:rti,•le 2403.23. 
In the ca11e of a etru.:ture s11anning uaturl'll strc~mt or ovel'• 

flow c.hannl'h1 of natural l'-treatll.8 all fnlFework nnd fa.htowork 
piling ~hnll be rf!mr,,;·ed to the ,;-toun<l luvel elevt1tion contem· 
platl'd fQr the in1pn.1v€1rr.ent or th!" norn1al ·w11.ter l8'"el of the 
tttrearu. In the en."-e of fltruetuto spanning a drainage ehaD,nel 
ronstru('tt·d un1-\er the. drainage 1:twB of Ii,wa, all falsework 
nn1l !al~ework t•iling 1b:'1l he <:Dtnpletc•lr remo\~f'•L 

2403.22 l'OR!\1S. }.lo.tf!rh1l us-erl for fonue 11bn]l he me\al, 
~urface<l lu!Jll,er, plywood, me.i<oaite or har\,I preis:sed eon1pofltion 
hoa.r,J hn.ekeJ. hy anitable atuJding, walers, etc. It shall be free. 
fTOlll knot bol68, r.rfU'ks, splite, WRrp11 or other defects which: 
would p.re\·ent ii from producing the etrength or aceuracy e.nd 
appenr&Dt6 neeel'!Mry in the. finiahe,il concreh fnrfaee. Wood or 
metal !orn.il"l ,hall be constn1cted with niortar tight joints and ot 
materials lilllffil'ieot in F.trrngth to hold thu t•oner{•te without 
bulging bf>twe4c'n 11upportis. If the forru,; Lulge or sag at any 
point ·when the l'...onerotr. .is pla~ed in tht>n1, the portion of eon 
e-rete cnush,g- thr1 dif'tortion s}lall he intn1~1io.te1y removed and 
tbe- .forms pro'(lerly ,-epaire,1 &ni.l t1lrr>ng:!l11~nttd hf'fore 1·ootinu
ing: th6 ·work. 

I.n d~igning fot w11. for Poncroti> t<, be pl11.1'..ed h.r or•linn.ry 
hflnd n1ethodl'I fre~hly niixe,l concrete 11,hnlt he trt•a.t~d u a 
liquid weighing 150 pounds per cuhie foot for ve.rtical loadii 
anJ 85 pou11ds per cubic foot for horizontal Joa.'l!'I. FoT con
crete t() be placed by vibration the concrete shall he· treated 
as a liquid weighi?J.g 150 pounds pel' cnliic foot :tor h•1th veJ"ti 
cal e.nrl horizontal lu,vls, for tho depth of cnncre.te- placed in 
e.ny one run. Set coo.-rete run.y he eQn,'ldt>re,i M wei~hlng 150 
poun-<le per cuhir foot. 

'l'he unsupportf'd len~h of w,t<>flr•n roluntu!I Rnd ,..0111prt>Sl'<iou 
men1hers ,,httll not ex,·oc,1 thlrt_v t\mc3 th"" di1uen~ion of thfl 
leai'\t ~ide. 

~Tood forms for all exposed ;iurf&.ee!S except wing W&ll!i 
pa.ro.llel to the culve1't barrel, the hea.d Wl:!.lls th,~refor nnrl sueh 
portion, a'! n1ay be Co1npJ..1te1y covered by :t single bofl.nl, llball 
be hued with motnl or with plywood, 1n har<l pressed wa.ter 
resistant eompo:-<ition board not le!'!S than 3/l~ in,.hl11 thick. 
The jointM in the lining ,hall h~ tight and 11mof't.h1y t'ut and 
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shall l,rt-ak joi11ts with ihlt f1,rm lumber. sna.Il irragu.lv u,eu 
rca,'V still h~ for!lled 1titb lumhcr againl'it et.1nCrt·te to bo rul.tbetl,. 
ptot~!_lad tharf'I ia no joint in tbe lun1ber used on any flat eur 
,.,t't· of tli>t ~oncretc, A:xee1,t at angle11, ribs, OOvels, moullht;.g, 
ett·., wber~ tbert'! ls a junct11re between t\\·o 111r-f:i•~t!, Hlo~1'•, 
riL.~, be\·cls, 1nouldings, et<'., fo1 ornaowntn.l effect <in hued 
•urfllce• fihall tu-, p!oceU 1nsiJe the hriin~. 

Foro1:1 ~b"ll be 10 de~itr1ed aud con1ftr1.1ete(1 that tbl>y 111.l\y 

Lo ren1<,,·e1l without inJury to the <:uncretc. Blockf and brn.r• 
in~ ,lull! bt rf'n10\·ed ,\'1th the !onu! aud itt no CaMe .tr,ball any 
1•orti1.111 of the woorl forms b~ left ~n tl111 f'on•rete. T}1e form& 
,;ha.II be so <:Oll"tr11ete1l tha.t tba f"ni.1-hod ,:,11i('rete fl,all he nf 
the forn, and 11i1ne11.:0io1111, i.bown ou the plnns &nd trtlfl to line 
And ~rade. 

Forn19 ehall be filleted at all t<barp corner-. and ,hould be 
given a h1•\-·el in the cue of aJJ pr•)jt-ctio.n1 .-ueh tu, girder.,, 
e.oping,, etr., tiufficif'nt to insure their easy tlltnoval. Spec-isl 
att('11tion 1nu11t he paid to iim- anJ bracing, aQ.,t wher& thfl 
forn,." appear to \1t1 in.~uflit·it>ntly hrac«-J c•r ullll&ti.<.i:tttotil~ 
built, either ltl'!ore or 1lurif1g the ph~dng of (Qntre-te, tbt>. 
f'Jnginet>r •hall or,\.,r th6 -,.·ork stvppe<] uptil the llt-ft"ets haxe 
h"f'n correetfld tQ hf.it !'atitl1t('tion. 

To insure a tlrat-1:Jas,i finiish on th~ concrete, the form• 
lihttll he l'niuted with a colorlesa -0iJ, or &omo other wa~i!\!&ctary 
JtH.i&n:t taken to prcvunt the et1n<-rf'te from adlieriri~ to 1bem. 
Tb,: fc.,rws 1<buul,l ht• tln:.roughly- th·euct1e1l v.·itb water 1mmedi
utely hf'fon• the <'"onrrt•te ill' plucl:"d in theu1. Forru lnrubc-r tilat 
ia u1-ted ,a 1-1.:rond tuue 1<h11ll hf'- tbun,u),:'.bly tle.&111•-<l a.nd Ji.!:udl 
he fn:e frorn bulge, 1pht,i ,1r wart•~ 

2'103.23 REMOV 4,.L OF FOlllS. In wonn weather, fonn.s 
mtt.,t h£' remOYP{l in nri:-etr<l:,nee wlfh tb~ following provi111ioua, 
Lut 111 tllol 11r n11fe.vorahlo wenth£'r the Enginl''..'r niay require 
thl' fonutt to rem.nin in .1.1lnce for lonS'£'r periodt1: 

A. 'Fortna Wb.tch May Be Rem.ovftd in Lese Than 7 Daya. 
Fonna fnr orurutu·ul:1.! work, r11ili11g:1-, parapot.11 nnd Vt"r
tical tiurftt.<'es ntll.)' bo rt>mo\·~J wbono,·fff the ('uneret~ 
will n/.lt b,· Ja1nngt'!•l hy t-O iloing, l1ul not leu than 24-
1,uura after the l'oucrr-tt• ia ph,tcd. 

For111~ for cor11'tl'tO in which hlgh early •trcngth 
}>urtla.ud c.'cu1ent tn1~ beeu u~t•i} nl.ll~- ht• t1.>rno\·1'd a• 
,won after the {"Oncret~ has attaint•d !ui :tgl~ of 3 dG.)-• 
as tlifl coucrcte l10Jo; <l~,el(,pead H,e strength r\"~u1red L,y 

Article 2-1-03.:.!4-·B. 
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B. Forms Which Must Remain in Place 7 Daya or Longer. 
Except as pro\"i<lcd above, forms !'hall remain in. place 
until the- concrete has attained e.n age of 14 days, except 
that forn1s may be removed as soon nfter the concrete 
hoi;; a.ttaint<l. o.n age of 5 days as the conerete hu de
Yelopecl the !ltrength required in Paragraph 2403.2-1-B. 
}'onus shall be removed fron1 continuous conerete slabs, 
g1rders R'DtJ. rigid fra1no 1,truetures in a.eeordtinec with 
the foJlowing provisioni-: The forms and 8upporting fa.l!>e· 
·work »hull be so removed that there ia nt least one ~pan 
in which the conf•rete htH1 attained the age or strength 
epeeifie<l. above, b~tween the ~pan from \"\'hi~h the foro1s 
sro about to be reruoved and any :-pa.n in whi.eh the con
crete has not nttaiued the a.ge or strength !tpecified 
above. 

2403.24 SUBJECTING CONCRETE TO E X T E R I O :& 
LOADS. Concrete nUly not Le subjected to loads other than 
the weight of the concrete itself except as follows: 

A. Loads Producing Simple Compressive Stress Only. Con
<'re-te mfiy be subj~cte<l to simple compressive stress 
at1 soon as it hns i;et sufficiently to prevE>nt tho surface 
being n1arred or the e<lg:os IJeiug chipped from tho e.ffect 
of such loads. 

D, Loads Producing Flexural Stresses. Concrete ehall not 
he l;\lbjected to exterior loads producing flexural Rtresses 
within 1-1 days after the concrete is plaeod, with the 
follon·iug exception: 

Concrete n:ia.y be subjected to loads due to l.>ti,.ckfilling 
or legal t-ro.ffic nB soon niter 7 da.yii as the concrete hllS 
deYeloped a moJ.ulu.s of rupture of 450 pounds or more 
rer i:-quare inel1. Tho 1.oodulua of rupture shall be deter· 
n1inod by testing us simple bean1s lon.ded at the center, 
specin1ens n1olded from tho concrete used in that pa.rt 
of the structure in question n.nd cured under the an.me 
condition& aa the concrele in tbe strueture. 

2403.25 JOINTS. Unless otherwise provided in the detailed 
plans, the joints i11 eoncrote nu\sonry Rhn.11 he construeted tn 
t.he follo,ving manner: 

4,. Construction Joints. Construction joints between auc• 
ces:;i ve layerJ.l of concrete ehaU Le cont1tructed in the 
manner &.S provided in Article 2'103.15. 



The. lor.ation of lJ:nport&nt eoni;truction jo1nti,, in 1he 
atrueture "'ill be lhown_ on the plans, but. if th-a vplwue 
of con<'.rf'te ia too great to be placed without the- use of 
additional con;itruction joint, they 1;i.all LQ- so located 
Jlnd co11.1t:rut'tod a~ to impair tli~ ttre,iigth and appe:.1.r-
1uu•e of tho ~trufture in the lc:a~t i,t~iLl& mllnne-r. Gon
~trur.tion joiut11 t'lhall be loatt"J in 1,lanes perpcn,licu
la.r to the prinPipal linea of ,rtrc-tS !!l.nd a.t l'oin~ or 1nir1i
w.u.w ,-bear, 

B. Expansion Joints. Expansion joint~ ~ball be of the 
three general type-! a.a followL: 

l. Open Jolnt8, Open joints i.ball btl plad'.•.J iu the lo
cations us shown on the plans and @hall be con~true
ted liy the. inaertiou nnd sub.~equcnt rPl!ur-.al of • 
wooJ !trip or n1t>,tal plr,.te. 'fbe insertion and remova.l 
of the template 11halt be £1.<;con1ph~ho.J 'llfithout chip
ping or brea.kiog the eorners of the concrete-. Itcln• 
foreement shall not extfl11d .&.cr•.1/if. tin open j(•int un.lea 
110 specified ou the pl&n.s, 

:;. Filled Joint.s, I'illc-J jointa tihaH t;e eoni-tructod. io 
the same niatiner as oven joi11t~ nnd shall then be 
fillt>d with a bitunUnoua l.l1-1-itic or f1Ucr. \\'hen 11;0 
specified on the pla11a or directed by the Engineer, 
&. bituminous pre-moulJed expan,iui,, joiut of tb.e re
quired tbieknC!'l!I ,iball be u&ed in lieu of ti. t.eniplatll
and !:!hall remain in plnee to form thee filler for the 
joint. 

3. Sliding and .Friction J"ointa.. Sliding joiTIL~ which 
are to be pro,·idt,U e.t the sud, of <>lab, bea1n and 
iP,rJ.,,r bridges ~h1:1.ll be cou1pol'!cd of ono 1,hect of 
preniouhled biturniuous 8xpe.ni;ion joiiit material cut 
t.o fit the area rcq11irefl o.nd of the spet'ified thitk· 
ne@l-1. '\\'"hen not ather\visc apel!ifieJ on the plans tbti 
thickneit.S of the joint material shall be % inch. 

2,103.26 SUB.FACE FlNISH. Concrt.'!te 8tlrface,. whir.h will 
be expo~ed or l,e likely to be exposed after the MtnJttore i1! 
completed shall be fini,~hed ln e.cc.orJance with the provUlion• 
of th.is Article. 

Concrete sidewalk and floors shall be fin)~bod in accordance
with the provi,inn11 of ~eeUon :2411. 

Horizontal surfaces not east against 11, fotm a.n<l. not 1n1bjr-tt 

to wear, su<'h n.1 bridge :-ea.ti; the t(lp!II o.f ba.ek w•llis, pier~. 
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abutments, wing walls1 retaining wa.Us, spandrel walls and 
s.truts betweon pedestral piers shall be given Class .1 Float 
Finish.. 

All ~01<ed surfaces of concrete hand rnils1 rail poats and 
curbs shall be given Clase 3 Rubbed 'F'inish. 

Tb& following surfaces ahall be given Clns.s 2 Ordinary Sur
face finish~ All surfaces exposctl to viel\' from llny point on 
tb.e roGd-.,vay i the outside n.nJ lower !'IUr.f'aees of exterior gird
ers, T-!Jeams, projecting alalJ.\l, fa:-;eia girders, guu?'d walls; all 
surfaces of cantilever bes.w.,,. columns and sidewalk braek.ete; 
all exposed surface.ai of spaniJ.rel walls, heaiJ. wnlls, wiitg walls, 
retaining "\\'alls, abutments aud piers. Abutments, piers and 
reta.iniug walls located in or ndjaeeut to water shall lJe fin
il'<hetl to low water level, whetbe?' or not they a.re o:r:poi;ed to 
that lti\ el at ihc ti.rue the forrus are removed.. Piers, abutments 
au.d retaining walls ·when used in ,-iaUucts and other dry crosa
ini;:. or v.;hou 110 designed as not to extend to lo,v water level, 
shall be finis-heJ to one foot below the finished ground line. 
\Ving walli>, spandrel ·walls and hea.d wall~ shall be finii,h~d .for 
a distance of one foot below the top on the i.:naide .fa.ea. In 
con~rete atrueturcs to be used for highway grade separations 
the surfa.('cs not listed in the foregoing statements which are 
exposed to vie,v £ro1n the lower roadway shall be finished. 

A. Clo.ss I, Flo:rted Surface Finish. The fornls shnll he 
oYer -filled with concrete. 'l'he concrete shall be struck 
off lo the required elevation wltb a template. 'l'he sur
face sh.all then be thoroughly ,vorked with a wood float 
until the sur£a<'!e iB uniformly smooth, dense and true. 

13. Olas.s z Ordina.ry Su.rfa.~ Finish. Immediately after the 
removal of forrua us provided in Article 2403.23, wires 
used o..s form ties she.11 be cut ofl fl'U11h with the eur
face of the cone,reto and J.riven bu.ck at Joust ¼ inch 
below the .:iUrfaee. Rods and other device$ used 1111 form 
ties shall be removed to the extent contemph1.tod in their 
design. Pa.per or fiber tubes u!ted to facilitate the re
moval of rod ties shall be removed. 

All fin, al3d irregular projections shall be removed 
from the concrete surface11 required to be finished. On 
all l>Urfaces the ca,·itie!I produced by form ties and all 
othtT holes, honeyco111b spot:!!, broken <'!oroers and edgee~ 
and other defects she.ti be thorougbly cleaned and after 
being snt11n1ted with wt\ter1 shall be carefully fillcU, 
pointed and trued with a mortar of cement anJ. fine 
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aggreg:::&.te o.f the 1mme kind a,, that whith was u~cd ill 
thl'l \'onereto heing :finifhei.-1. Th" ,,utlro gurfa('e rdquir,:d 
to he fini.~hed Ahal} t-,e cleaned of ~ta.ins from f41.·w t~il 
or uthcr eul..~tnnem1. The re,,ulting :-11r-f~co i<ohal1 be true 

and 1.1.nifol'm, 
All i'-url,1tefi rLquir..:rl to bo fini!l-berl whit'.h cannot b.: 

Ttipai.red to thii aatisfar·ti11n of the EuJ!Tl1•'ei· ~hall he 
fini.t1b!'1l a . ._ 1-perified for Clan 3 .Hul,i.Jed .Surftiee. Fh1il\h.. 

.All eont1truction and \ixpnnsi1,u 3oiot$ in th~ f-dwplct~rl 
work hLnll be left carPfully toP.h!d anJ free fr,)m u1ortsr 

an,1 <'oncret\', f:x1'aH"i1_.11 ,Joint liller 11h~ll be left e:xpi,;:etl 
for its full length 11,nd thi,:knei;, uud. 1rith. clt!"an, true 

edges. 

C. Clasa 3, Rubbed Finish, Tl1e ruhhi11g- 0£ concrete ,;hall 
b,. started a~ soon o.fiur the op"ration111 r1!quin°d for 
Clas~ 2 Or!linary f'inh,h as r1J1Hiition~ l'l"ill permit. Tht' 
entiro ~urfnce ~Un.11 he rubb{.'<l with :, Nnntber 16 C'ar· 
bvrundu1n l,ritk 1t:.1ed in combinatiotl \1· th wntt'r. Rub
bing- shnll hp, r-ontin1u·,1 until tl,e, !'Urfar-t> i:;: i ovf'rf'd 
·with a rn:iting ,1f lather Jf'r!,·ed from the .su-rfa('e being 
finig;he-<l. 'l'J1e reRtihLn,:: turiare -:hall h&,·e a eh:,!l.n, unl 

fr,rn1 app1.•nruntt'. freri fro111 i:ll sigru1 nf fi.n~, projer'.tion!'1 
en, ities rtn<l porou~ ::.pot~ 

2403.27 MEl'BOD OI' MEASUREMENT. The volwne of 
contr~t,i m11~onry µlnced shnll be cinnp11tetl i11 <'ubir ,yard~ 
J,y the. Euginee(, fnHil tli11u:u:;ionl!I sbo,-,-Jl. on tbe plnn.s, ~-ith 
stH.'h chnngl'-s a1s hu.ve been rua<le in ac<·un]:tn,·e ,vith "rJLten 
oriler of the Eui:::inee-r. Fro1t1 this volnn1e there t>ha1l be, d.e
UueteJ (l.S t"Uhi.<' foot for eal·h lineal f(H1t of tunerettl or wood 
1,iling ptt1ji1(·tin~ into footing~ or c11.ps. No dcductiou.~ from 
the Yolun,e of conC'rPte ,;ha.11 be 1oade for the volun1e of con
t'tote tli~r1laced by the !'lteel -rei11fon.:t'mf'nt. No J1,,luction ~bttll 
be 1nade for the v1J!t1n1e of conrrete di,placcJ hy floor drain~. 
e~pnn~ion joint~ or 1nt>ta1 stripll for l't•ali:ng joint!!. Additional 
C<'.lncrt•te nir1uirc<l to l,r-i.ng: fk,{,rg, curh1' nnJ han11 rails to the 
reqnireil elevation shall not he Ulf'8llllH••i for pa:,-ineot if such 
addition is mitdt' u1•t·C~8nr)' hJ' i.uaecur!l.cies ill th.e el11t1JC! or 

plt1ro1nent of' i.h•cl or di'-torti<•u of fnhf'wOrK.. 
The ·weight of a.11 stee-1 expan,siuo. pllltt!i<. ra!'ling, of ~tet-1 

or irnu nod W<'ldt-d .,l,npes for floor ~lrninll; l>euriu~ -plates, 
roekei•J anchor Lolt&1 ico hrenker~ f'l1Hl othor •teel pnrti, P.Xr~µt 

,teorl rqinfor<'t.'Olcnt t'or t.'oncreto a1Hl n11,tR-l f:l~icrii.o;:::R there
fOf', v,.-ill be ~n1\lUdf',1 in tht.1 ·wci.;ht oi' strurturs.l s.teel. 

' 
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2403.28 BASIS OF PAYMENT, The net volutne of eon• 
eret1• n1asonr.,• i.;nn1pt1tPd As ~eeified in the prei:·od:ng Article 
~h.oll IJ,,, pni<l for at the contrnct price per cubh· yard, e:rcept 
at "P('l';fi~d in the following J1rovj~iOD- For conrre.te or<l•!red 
by tl1e Engi.ne~r to be prott'cted or lhe materials heated, or 
hotl1, in ;_;i,: rordan{',:> "·ith .\1tirlo 2403.13, the contra.et price 
pl-'r ruble yarJ iaha.H be inerea~e1l by the folloiviug percent· 
ag1c:i1; 

lh•atlng material~ whh no protection ·········-········· ·--- 5o/i, 
Protection of co1J1·rete "·itb no beating of ,naterinls _10% 
Renting 111nteria!~ an,l proteetiou of concrete ............ 15% 

No e-xtrn "r,mpeni-Htio11 ,,·ill Le pni1l for the prott>etion of 
i:.ouerete by floo•.li11g it with Wloltf'r, 

Th~,ie priee,q ;;hall hti full pnyrncnt for furnishing nll 11,ul.· 

te-rial-.i, ineliJlliu.; nirttPrinl,i for fillirig anii .scaling joinh.11 but 
11nt iurh1din~ ftrut:tnrnl stt'el or stf>el re-inforrenient; for f11r· 
nioihing, \'.l,n...:tru1:ting nnd rentoving "'ll forn1~, tins a.n<l. fab,e• 
work; for all 1nixini:;:. hondling, pl11.cing. fini!l}dng nnd pr1;1tert• 
ing roorrete; nn,l for all work iucidenta.l there.to and neecs,inry 
f1Jr tho cvmplet.ion of fho work in conforrnanCt\ with tbe plR.ns 
a-nd these tpccifications. 

Section 2404. Reinforcen1ent 

24.0-1.0l DESCRIPTION. B:einforceo1en.t sha.ll include alt 
metal bar~ and fal,ne used in toncrete for the purpoiJe of resi,it
ing stre!l,;es tr{l.osn1i1 tc<l to it through the concrete. 'l'he ma
teria.l Uf';eJ shall coofo-rm to the require1nents of Section 4131. 

2404..02 CLEANING. Al the time it come.'! in contact with 
roacreti;, reinforceu1ent shnll he free from any coating other 
than soft red rust. It ~ball bts free from loose miJI sca.le1 &nd 
scaly rust nni1 froiu dirt, paint, oil1 grease or other foreign 
snb111tRncei:. .\ny upprec-i:i.ble re<l11ction in t\ection caused by 
corro::i.ivn "'·ill be sufficient can!le for the rejection of rein· 
forcemeot. 

2-!04.03 BENDiliG. Reinforcement shn.U he bent co!d. It 
shall he bf'nt nccurRtely to the di1nensions n.n<l. shapes shown 
fln the plans. Jn bending, care sbalJ be taken not to injure the 
steel, nn<l ouly proper n.pplittuCeij &n<l. competent workn1en shall 
be em11Jny1,J. on tl1e work. Bars one inch OT moTe in dinH1eter 
~liall l>e shop bent. lTnle~11 otberwi11e indicated. books on re
inJorcing bars shall have radii equal to four times th~ diameter 
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of the bar snd tho l('ngth of bat" l,eyond the beginning of the 
bf:nd 11hnll be sixteen tirnet1 the dinmetEir .af tho bar, 

24.04.04 STRAIGHTENING. ReinforC'cnit>nt 11,bich may have 
become llent during: ;ihlpme.nt or handling ~ba11 be proptirly 
1traightc-ne<l before being placed in the work. Thl'I straighten
ing Mall he done without beating. 

2404..05 PLAOING AND FASTENING, Reinfore€'ment $h&ll 
be placed in tlic l'xact po'litions indicated on the plans u.<l 
~hall he held ~t'l'Utl'ly in pln.ee during thf' plni-iog 1:Lnd httr,Uln
ing of the concretl". Tll& lnontion, fn"'tening and conditirin of 
the roinforef'n1ent 11l1al1 l1e in~pcrt.ed nnJ approve1l by the Engi
nl"er before any <:oncrete J~ plnceJ r,rounrl it. 

In the floorit of 1"Ulvert~ i\ni:'l in other footings without piling, 
thri r.-.inforc-enient sl1all be 8t1t<pended frcutt erOBS Wflleil above 
the top of tl1f' forms or fhnll be supr,ortf'd on !'.teet !!lake:!! 
ilrivl.'11 into tbe tiul,grade. 

2404,06 METAL SUPPORTS. Exct-pt for ,,,ertica.l bar1 and 
bar$ which rR-n be :!lllpported tn·optirly hy beit1g wi,ed to 

,·~l'tical hnr!'I. all re-inforrernent foT con<'r~t~ !1l1t.bs, girdon, 
nr~·hel'l

1 
flo<:'lrs., thl' ba.rtelf; of 11r~b (lll{l l,ox culvert!';, footing!'I 

nbnvt.i pih•11 nncl nll otbP-r pl\rt~ of co11,:Tr-fo &trueture!'I w-here 
pratticaLlo, thP: reinfl)rC'.l'Tnt·nt 11bHll hPo ,:.rtpp(rrt~O on metal 
chair!! t1.ppro,.,.cil by tho Engintf'r, 

Contrete tilock in;,erti;, hri~k li11L~, 11tun1•,, wood blocks, woorl 
11takf'.5 anti shnilar material~ a,bnU not he u:<ed for ~upporting 
reinforcement it th0 mauncr of their u~ei is !lll('h that the:.e 
ma.teri.1\.1., are liktly to b(wou,e f'111bc<l11e1l in tbt' eonrr('ltf'. 

2401.07 SPLIOING. Bpllrini; of tl'i.nforeeruent at poUlts of 
rnR..ximuni 11tte)I!'! t:ha.11 be a\·oi<.lf'd. AU .!lpliC'eF- nf b1\l' reinforee-
1nent shall lar_ nt lonF,t 40 ,lh1meter or the bo.r. 

2404.08 METHOl> OF MEASUREMENT. The Enjrineer 11hall 
C'nmru1tet the w"'ight of reinfon'f'n:tc:nt from the thP.o-retical 
weight of tho nominnl size,i and actonl length>! of the ~atlou."' 
tii.te-! of reinforcemont ,hown on the plnn;i. In Nt1e o. grenter or 
lea1 quantity of reinfon,.en~unt, th;in tbnt pbown on lhn pll\U!, 
is orde.re<J by the Enginfler the q111u1tity ihtdl be te·C\l!!lfUteid 
horn tl1e theoretical Wt'ight of thl:' roinforc('1n~nt nctunlly UJ11ed. 

tiOl.09 BASIS OF PAYMENT. The ·wi•lgbt of .e.tel'l rein
forcement computeil ll8 Rptil'ifieJ olx1\'e !'.hall h6 p11id for a.t 
t.he eoatTaet pri<"e pf"t pound, '{'hi.SI t.ontra('t t,rice "hall Le full 



I 

' ' I 

Art, 2404.09 fulNFORU:~f..N"l 161 

pay1nen.t for furnishing and placing the reinforeen1ent a.nd 
10.eh ties, metal supports and other supports as may bo re
quired to hold the reinforcement in proper position. 

Section 2405. Foundations and Substructures 

2-!05.01 DESCRIPTION. Foundations and substructures shall 
consist of the bases or suvports upon which supcrstructurea 
rest including wings und railings therefor. They shall be built 
as spe<"ified on the plans and in accord;inte with the following 
provisions. The provisions of Se~ti,on!l' 24.01, 2402, 2!03, 2~0i1 

2414 nnd 2501 i,ha.11 apply in adJ.i.tion to the provh;.ions ot this 
section. The requirement.a of this section sl!all nGt apply to 

eulYerte. 

24.05.02 CONS'l"RUCTION OF COFl'f;BDAMS. ln the con
struction. o! foundat~ons and snbi,;.tructure1s, the cofferdams 
used shall be constructed in 11. substantial manner capa.ble of 
aati~faeto.rily remBting the eo.rth or water pres.•H:ires without 
appreeia.ble ,lispln.eement, and the Engineer ma.y require. the 
CotJtractor tu furnish !lntiafacto:ry eviden<'e th1tt the coffer· 
dam will meet the requirement.! specified herein. On important 
bridges or on foundations carried to unusual depths, the 
Engineer may require the Contractor to submit detailed plans 
of cofferdarite :tor his apr1roval before construction of coffer
dams i1t begun, but this a.ppro,,tu shall not relieve the Con
tractor 0£ rusporuii.bility £or the result! obtained. 

Cofferdams sl1all be of suffieient height to prevent overflow 
fro1u a reasonable ri11e of the &trean1 nnd <.'onseqnent dame.go 
and delay to the work. 

Vi'hen foundation ~oundi.nge indicate porous or unstable ma.
t&rial at the elevation of the bottom of the footing, except 
when the use of steel is specified on the plnns, the cofferdam 
:;heeting shall be either steel sheeting or dense !IO\lthern pine 
not Jess than 3 ini>hes th.ick grooved for splines. The sheeting 
shall \Je of i..ueh length that it may Le llriven to a. depth 
which ,vill cut off thi;i un!'.ltnLle mote.rial froln flowing into 
t.lie 1.1xco.vation. 'rho length of the :.hee.ting shall be such that 
lt i;nny be dri'\'en at le~t 5 feet bt}Jow tho bottom of the foot• 
ing, Cofferdams shnll be t1-trongly bra.cell but no bracing shall 
be pillced \n su1.:l1 u nuillno.r u.s to be enca!ffld in the concrete of 
the structure except a.s provi,led in the following paragraph. 

With the approval of the :Engineer, structural eteel bracing 
for cofferdJlUlfl ,nay be 111101,•ed to bo encnsed in concrete at 
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elev11tions •u~b that tbry will O(Jt b& e.Xp<l.!IC'•l in tho fini:.shed 
.'\tna•ture an,J proYided they vdll be cnt off f11i.•h with tht> 
surface of the roucrote. Wtth tlie apprt1va1 of thr E1ii;ln~r. 
1unnil openings n1ay lJC 11:1ft 10 ,liaphragm 'i\·alh ri.n,f other thiu 
l:lt'Ctions to provllle :for n.1ff("rdun1 bracing, pro\·ideil that liu<:h 
openLDg-:s a.re f(\ lorttted ns n0t to intcrft>rl' with the stru~tura.J 
integrity of thti ~tru,·ture anil 1-Jrt! l<icn.tlld in pla.ee!J wlll'rfl the-y 
e&n he fille1l Inter in ti sathda,·fory rnn.nni2r, No (;•dfer,1anJ 

bra.ring i,thull be so placed as to Lf'ar ai,'1\ini-t heavy run1·rete 
section.s tl1at hrn·e l.,cC'n in pince l~ss than i 1\uy~ ,n i::,•m1 
1~en.thf'T. In the case of thin sec!t•lns or -.ofa"'oral,lc l\-enther 
con1litton~, thi:; poriotl n1ay he inctee.,.ed at 1Lc r\i,erctivn of 

thtt Engineer. 
A tlr11r :-pne1• of at lc~st 18 inches shall be pro,·idf'd no ail 

11i,lc,- h1'twf"en tbc footing l.\!11 ,shown on the rl:ius an<l the cof 
fi•rd:\n1. In no ra~c, exef'pt for scnl conts, t-iJall the roffer
,lam be tl)l.f'd as a. f,lrni !or th~ ronl'retc footing, hut u.n inJc• 
p<'nd<'nt furm !lhall l,e built for tl1l' foc,ting .. \ <.:offor,h1.n1 n1a~· 

he 11:ll"<l as tbe foi'"m lor a :'ll'lll coflt. ThP 11heet1ug of tht\ t•o(J't>r
d1u11 ~bflll he 1,f snch a typt\ nnJ "hnll he a,;o driv~n :u: t0 pre• 
,·eut a~ nl·ttrl}· a:- r,1ssihlt• the entr~1nrl' ()f water thron~b the 
wnlb of 1hr 1•nffC'rdu1u. Pnmr'- nf ~n!"fi1•icnt ca.pnt"i1y ;.}1all b" 
provided to k.eep tb(• e~env1ttit1n pracllcally free of \\;.ater 

nnri\ ~hfl tnnere:!f'.I i_.:; in plaee. 

2105.03 SEAL COATS. lf tht> mnterin! cn('uunterc-'1 at th£' 
drsigned elt·vtition of tho bottorn of thtJ foliting is so r,,1ruu:1 
that water euters at ~u,.-h a rate that it !8 i1npracticAl to 
lower the ,.,atPr le,el io thi11 ele,·tttion by JH1mp1ng, or if th,.:' 
DHllt.'rinl i~ !-<O pln;,tir that jt cn.nnut be prt•vl1tttl·tl fron1 Clo\, 
'ing- into thll ex.c11.vatiop by ,ltiY1ng 1-hccting tu n•nsoJJable 
depths, the Eu~in~r n1n_v re(Juire the Contru.etor to ,_,.,.n1 the 
cuffel'Ja1u \1 ith con..-rete. T110 ~rn.1 coa.i shnll be plnceiJ l,t:1ow 
the ele"·at.inn of the Luttom of tho footing. 'l'he se-nl o::o:it f-hnll 
eo111-ist of c1)n.crt•le of th" l'hts,-c specified in Articla .::!!V~.05 
anll 1,1/lal! 1,e p!i\ced in tlle-. n1naner pre:.tnbcd in _\rtich• .2403.1-~. 

Afl(>t th{' rln<'emt>n1 of the ~en! tont tlH• ,·ot'f~0 rdn111 t-hnll 
not lie t11.iwt1ten"tl until t1~1-t benru~ 11~ pn~~i>rjb,·d in .\rt'1dc 
:.:!-103.~-J show 11 1uodul11!- 0£ r11pturo not h>ss than -450 poun,b 

por squa.te inch. 

2406.0!l FOOTINGS, :E'(,0ho~s shnlJ be conttrni•ted aA thow1i 
on the pluus, or 11.11 ordert'11 111 ,vritin~ by lhl~ F.11~int•er. Pilin~ 
will genorally b<' u!-Cd in nll fn11t.i11~ t1Si"l'{Jt thOt'ti whieh rest 
up0n solid rol'k or \'l'birh Lt1,•~~ l.it.w11 earried Lclow tdl po11<ib!t1 
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._,,yu1 i1n<l an-' N:,;ting upou material-, ha•ing f!G.tu;fVaetory l,ear
n1i; '"lu1". l-'ooti.n~-~ rebtiug upon .,oh11 rock ~hall be nn1·h1rred 
1,,1 e:1rryrng- ti.ti footiug at l(>ast 6 in1•hes into the- ""'1liJ r,,ck . 
• \ll 1,.11:•w l,oulder~ :1n,l fn1~m-ents nf rocl;. shall ]J~ rt'inoved a11J 
all open joints or :<ea111;, in tile r11..:k bhllll 11c thoroughly 1·l,~aned 
anrl fillt•tl ,rith ,·oTLl·n•te hef1•rt~ tlie fnoting i11 f1ln0cd. 

X,, ('()1a·rc1e fblill l,e plac.,-d iu a foobng until the ,1cpth of 
extav11ion an1l the l'hata('U,r of the f11tu1dativu wntt!ril.ll~ have 
Ut'Pn iu~pe\ ted an.I npprove1I Ly tl1E' Engineer nn,l the 1;:.ngineet 
11:\,i !-!t,.en the Colltrurtor perllli~s-ion to proceed. 

2405.05 CLASS OF CONCRETE, All foundations and ):.IUb· 
strul:'tu.rr:e1, ex,·tiµi filln1;:; fiH stt•el c_ylintler pier~. ~hall be ro11-
~trueieU of f")H~!-1 _\ , nnPr•:te llnlf>11S otho:rwii,;tl 1-'pe(,ifiii<l on th'-' 
1•ll\n~. The filling it,r !-!t·lll c~·lintle:r rier~ ~hall he t.'lf¾~s ll 
Ulll<"h'lt'. Concrete in tt~nl eoa.t.i i;hull be Cln..~" .-\. w~th lO~'c 
extra l'f'Ulellt u,1dc.J ti) eal'h l111tch. 

2405.06 PLACING CONCRETE. 1'ho provi!!il)ns ot Sertion 
~-JUO .~baH ap1,l:-, to l;l\l concrete plur:ed in t\JuniJations a11U 
tub!<tructuroH. In reinfr,ree:d enn~rete &ub~tructure:1 th~ rL·i11-

forff>1ttt-nt oxtenl11ng iuto t.he fooling.$ bhtdl be securely fasteve1l 
in po~ition a.nd :;.hull be wspeeled by the Engiueer before any
co11ert_•tl• l.)< placed. Snital,lo wovd or na,tal foru.u, i-hall Le 
u~cd lo enolo-se all fuoh1ig <"oncr('t.e. 

2105.07 CONSTRUCTION JOINTS. In. generlll 1 ('nch foot 
ing ii;};idl be con~tructf'<l a:1 a nionnli.th. lf eonstru('tion joints 
are required, they ~ball Lti nul.lle a, .;,pecifio,1 in ..lrticlo :!403.l:;. 

2405.08 ICE BREAKERS. lco lJr~.akor!'I shall be !'l(Jt true to 
al!::;-11me11t and with e(1rt·eet l)atter. The ancl,otRl{t' .t1llall Lt' ii, 
plaee bf'fore thi:.' <'oncrflt<' ii placetl, Thu ico Lreu.k<'r ,ihall 
l.i(• con~idercd a.I! (I. po.rt of the substructuro. 

2-105.00 SETTING ANCHOR BOLTS. Unless .speeifir,ally 
pro'\- iJcJ on the plnn'I, anchoJr bolls ior suyif'rstructures will not 
bn set in piPr:; au,\ u.butinontii at tho tiru.t:i the r•uucrete is 
placed. \Vhcn anchor bolls are to be set during tbe plnci.ng 
oi the concrete, the-y !-.ha..ll bfl hel,i -£inr1ly in a rigid hnnplate 
which !'l{>fL1li\ lhe <'Ollerete with ~ufficicnt elcnraneo to peru1it 

pro(tt!r -fini,.i.Jiug o! the s1.1rfo.<'e of tlic concrete. Tho te1nr,lato 
shaII r•Hnain in plti.re 1.111til tlie eoncreto hu.s bnrcll'ned, Anchor 
hi,lt.tt 1th1dl \,p set nei:urntely nt points spccrficd on tho pla.n~. 
Anl'hor bolts to "Le eet at the tin10 tho concrete i~ placed flho.11 
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be furnished by the Coutrnctor for the •upentrueh1re1 but 
1-hall he 11et by tbe Contractor for thee sut!!tructurt-, 

2-105.10 FINISa Surfaces of concrete foundationa. nod 
substructure.a shall be fini~hc,l in accordance with the pro
"'L<a.i,ins of Article 24.03.26. 

2-105.11 PLACING SUPERSTRUCTURE. The provisiona of 
Para.gru.ph 2403.2&·A shall a11ply to the placing of "IJl-'erstruc, 
tores on pierg uud n.Luto1ent,, 

2!05.12 REOONS'l'RUCTION O.F SUBBTltOCTURES. ,vhen 
tb.e work involves tho rei:onstruction of au exiiiting ,ub11tnic· 
ture to provide £or the ru.isi:1g -Or lowering of nn exiBting 
&tnicture, the Contrnctur !'!hall submit to the Eogineer detailed 
plans f.or !fllpportin£r the iiuperstructu.re, The work shall not 
pro<'ee<l until such phnta are approved. Such appro\·al shnll 
not rolievo tbo Contractor front Y'e,q;on;iil,lit~· fur the results 
obtained. The poi11ts of "upport for the &-i.iperl.'trueture fha.11 
be se-loct~1 to co11for1n to tlut type of elrt1f'.ture involved. 
Anchor bolti for i:-tet'l ;itru('tnre~ l'lhall not l;e pull1.•J h,: hfting 
on parts of tbe mnin struf'tnre, 

1'be !.luperstructure •boll bo aeturely i,horeJ or guyed at o,11 
times while it ls rHii;eJ off' the ~ub~trueture to prP.•rent nver• 
turning or sllppjng: from the temporary ~ppo.rts. 

2405.13 STEEL CYLINDER PIERS. 

A. Depth. Steel cylinJ.er pi.er~ ibull Ue plaeed st the ele,·fl.· 
tion.!\ or depths as shown on the detailed plaus. AfteT 
placing the steel shell in exa,•t n.ligu01~.11t anJ in !l 

Yertieal pol'lition it may bo 1,1et to the r•roper deptl1 by the. 
uee of wnter jets or by flXc:a:vation from the interior of 
the stee-1 shell . 

.B. :Piling. Tbe e.xcavo.tiou. withiu tho tcteel sht1l1 sbnU he 
eorupleh·ll to the requiie<l depth bc.fon1 the pjling &rt>. 
driven. The -piling l\pccifit•U l'<hall be driven until the 
load earrying eupa.city s.11d penetration required, aa indl-· 

cated on tl1e planEI, ia oLtni.u(ld. The topl! of t1ie 11iling 
&hall be 11111.wcd off a.t right auglt,11 to tlic M.i.~ of the Btf:'el 
cylinder pier~ 'rhe piling "hall proje('t from 5 to 'i feet 
Ulto the concrete. 

(~. Painting, Before ~hipruent to thei wurk the entir8 ~X· 
terior surfat.:O oi the steel cyliuder 1-ba.ll lie gh·en one 
r.oa.t of 1'lbop paint. .At'tt>r placing and filling, tho 
.,xpo,wd ,.,,rrfaee (If the ._hlt'l 1.:ylinOer t1i4'1r sLall be gi\'f;'rt 
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two coa.te of field paint lly the Contractor for the aub-
atruttru:-e. The painting shall be done in accordance 
with the re4uiren1eJ1t"I of Section 2508. 

2-105.14 TIMBER SUBSTRUCTURES. Timber subetruc:ture3 
shall be compo!<ed of piling capped ·with tin1l1et', steel or con· 
c:r:ete eupporting the a11perstrue,ture or fr11med bents upon 
which the superstructure rest!'. The:,· fhall be constructed 1n 

accorda.nce with the reqni.rement!l ,).f Section 2408. 

2406.15 BASIS OF PAYMENT. Foundations and 11ob:;trur.· 
ture1 shall be paid for R.t tbe fOntrn.ct unit pTiees for the 
various items of E.xeavatio11 for Structureit, Piling, Concrtte 
Ma90Dry, Stee1 Reinforcement, Structural Steel, Timber, etc-., 
&!! specified in the contract. These uuit prices shall be foll 
payment for furnii:1hlng o.11 materia.111, equipment and la.bo"T" 
and for performing all work 11ec.es11nry to the completion of 
the founOation11 And "ub;,tructures in C'onformanee with the 
plans and these Bpocifien.tions. Except when the contract pro
vides a separate price for concrete seal coats, thUI item, in
cluding the 10% e.s:tro cement1 will be paid for a.t the con• 
tro.et price, for coucrete ma11onry. The sbell!I for steel rylinder 
pie-rs shall be paid for at tb1:1 contraC't price per pound for 
~tTUf!tUrfll ttteel. 

Section 2406. Concrete Structures 

21l06.0l DESCRIPTION. 'l'he provisions of thi'S ~ction shall 
apply to all types of bridge structures in which the main 

f memb1us spanning the various supports are composed of coo· 
crete. The variou.e types sbo.ll be constructed to conform to 

I the d-etail&d pl-an.8. 'fhe provisions of Sce.tiotlll 24031 2404, 
2411 and 2414 &hall apply in addition to the following detru.le. 

2!06.02 OI,ASSES OF CONCRETE, Unles!I' otberwi"o speci• 
fied ClaMI A eoncrete bhu.11 ho usl.'d in all parts of eoncrete 
structures, except handrails, la.mp poi\ts and i½uch ornamental 
parts of the structure which shall be of Clas!! C concrete. 

24.06.03 F ALSEWORK AND FORMS. Tho rort11tru"tion of 
fal1ework and fotms shall conform t-0 the requirements of 
Article!! 2403.21 tt.nd 2403.22. The Contractor shall notify the 
Engineer at lea!lt 24 h<n1rs before placing any eoncrete in the 
super!JtruQture of Ii concrete bridge or u.bo\'e the skew back 
of an &Teh in order that the Engineer u1ay inepeet the false-
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work and form~ a~ to 1trength, alignn1e1.tt and general fitne;<n1, 
Xo concrete shall be platetl until the faMewurk an.d. form!I 
bave 1,een n,pprovi;,d br the Eug-inetir. Sueh 'l!Jlptovitl slw.li not 
relieve the f'ontraetor from reo,pun,;il,ility for r~nlt, obt11ined. 
l<'al1-ewor1l and fl•rms thall pro\·1de toJr the full cau1ber and 
roa.ihv11? tro,,·11 &po,r-ified on the tletui.led plans. 

Forni~ ~hnll be removed 10 accordance with the- ptovi,\ion" of 
Atti\·le ~403.'.!3. 

A. Arches. Pro, iMions ~haU he n1nde for brndually lo,-rerin~ 
the ('entering of nrche~ nWllT from the arch rin'~ Rt the 
timP r.-ntering is i-tnu-:k. On in1p-ort11.nL attbes the Con
tractor may he requlrl:'d t.o ~o l.'.t•!1P.troct thl· i=entering 
that jacks of apr,ro,·e,l 1l.tt?g11 may 'he employed to tor
r~ct any 1tli~ht i.E'ttlement which uH\f 0('<::ur during- th" 
placln~ of th,e <'')nrrPte. 

24.06.04 PLACING CONCRETE. Cc,nr1·~•te «ha.11 be phu·t"d in 
neroril.nnre ,~ith the pr,,vieion, of becti-on 2-103 anrl the follow

ing detnil11: 

A. Placing Concrete in Slab Supentn1<:tnres. 
for each .~pan shnll b~ placed to its full 

'l'he ..:oncr•:-t11 
Jcpth in otu:.' 

cootinuou!j operation nu,l Tfithout joints t.'xcept tl!'; pro
\·idr.1 on the plani:. Th~ C:001n1.tt,1r will he re11uirt>d to 
proviJe ad,~quate ruatcria.l, Iul•or ttnd equip1nent to in:-ur,· 
th:1t the concrete requir1:J. to be eou1pleted io a lriugle 
continnous oper1ttion ca.n be plueed in 10 boor,;. 

B. Placing Concrete in Deck: Girder Superstructures. T"nle-., 

othri"IYil'le provi11ed on th..i plan!I, the <'Onrrete for f'i~h 

ginler ~ball be pla~cLl ('<.•ntinuott~ly for the entire lenc-tl1 
c,f the girder in h1\'el horizontnl lnyers. The <'oncn•h'I 
for the (Joor slntll b~ rhu.:£'d to tht, full Tf'qUired tbi.:k
ne;i!'! in n !'lingl-t~ (operation, The floor 11;hall he pla<"e1l B!' 
quickly a)l po~~iblc aft-Or the 1•ompletiou of itto. ~uppo-rt
ini-:- girderi. an11 gJia.ll he eo1uplcted within the t>ktne 

working da)" n!'I tb-r. 1->irdcr~. 

C. Pl:icmg Concrete in Arches. The, cont'reto above tha 
skew lineks of ea"'11 or<"h rin~ ~lui.11 hr, ptn.eed i11 one 
eontinnou,. Clpcrution if thi!'< is p>.1,-;.l.ble. If thn "';Jumc> 
of cont•rete in-..-olve,1 f!' P.o gr,,,11 as to rtu1.k.t- thill itu· 
po!i11ible the nr,·h ring wtt.t" be diviJ.c,1 into •cct1onl'I •~ 

.tP~<"rihetl telv\,·. 
TLc di, i1"ic,n of :lr<'h rin,(8 into appropri11te !'<U,·tinns 

will orJinarily be inUient.ad on the plan11. Tho arch 
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ribs of open spandrel arches m.ny Le divided into rft.dial 
~egiuents. The barrels oi spandrel filled archN1 n1ny bl' 
di\'ided into lo11gi.tudinal rini::-s hr h.t•nJer!I parallel to 
the roinfor<'i'ment eit~nding ncro:-~ tl.io span. In either 
case the arrau~entent of i"el'tions shall be ap11rove\'\ by 
the Engineer before being a.,l"ptcd.. 

The outer surfaces of arch ringr1 or rib& shall be 
formed to a point whore the ;;lope Cl! the ~urfnce i-. Ruch 
that the eou(•rete will ~uu111 without ~lumping. This 
slope v:ill generally he lC!-s than 30Q ·with the horizontal. 

Und~1' any Sl'heme of plac1ng the concrete in till nreh 
ring, wbf>ther mon1,lithic or 1n ireetions, the operation 
,;hall be i;o conrlucted 1;u1 to load the centerinf:i s3·mrue
triC"ally and. any seelion once b,,gun shall he eoru
pl-eted bvfore opf>rl'l.t'ion~ ecase. 

Should. a brenkcJ.own rau~o una\·oidnl,le delay, the 
concrete nlrendy in place Ahnll Le finh-l1ed to i11tor
n1ec1u\t6 headers to dividf' the arch 1:1.1, indieate,1 n.bove. 

Each wing- wo.ll, ~pandrel wall or 1-ps.ndrcl ('Olu111n, 
ahall be placed in one eontinuous operatjon e.t.Ct'Jit as 
inllieoted on the plani;. 

'l'he ,ipundrel wn.11,i for nuy t11,audrel filled arch with 
a high fill and with n. rhe eri_u!.ll to or greater than bnlf 
the span ru.ay be placed lwfo-re the centering of the arch 
is ren1oved. '!'he ecotering of all llther archejl, iul'.'luding 
open spnu,Jn,J nrt:hel'l1 l'lhaJl be remo\·eJ Ueforc the con• 
crete for the llu.ndrails, spandrel \VO.HR, copings or po,-t~ 
is- placed. 

2106.05 JOINTS. Joint;, sbi1ll be ('Onstructed 1n the loca.
tionl'I shO\\·n on the planM anJ. in the iuunner 8peeified in 
Artiele 2403.25. Hpecial joints in nrche~ tiuch a!! 1nortide and 
slip joinl':'J shall he eo11::,truetcd llll al.town on the plnns. 

2406.06 DRAINAGE. TrRnsverile dra.i-nagu Q! f1ool'S of con• 
erete sup-0r:-tructures shn.11 be provided by 1neans of crown in 
the roadway !41Jrfaee. 1''loor dr:dns &ball be neatly constructe(i 
an,l plu.eed at the loentions shown ou tho plan!'!. The drain~ 
over ar<-h ring:!'! and behind ab11twentR, wing wll.ll!'I and llim1lar 
structures shall be in!-tn\loJ in n.ccorrlnuce with the provision!! 
of Section 2502. 

2406,07 WATERPROOFING. The ortro.dos of spandrel filled 
arche1 shall be wateYprooied or dampproofed u!!. indico.ted on 
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the plan• and in .a.ocorda.nee with the provuions of Rection 
25J 0. 

lu eaae membrane wa.terproDfing is not eovered promptly with 
earth the waterpyoofing shall be whit.w-a11he,1 to Teduce the 
absorption ot heat from the sun, 

2406.08 SU'RFAOE FINISH. Ct11.1crete a-uper1'trut"tutes i-haU 
Le Iiuiahed in accordance wi.th the provision,. of Atlicle 2111:t~6. 
'l'he ei::traJos surfaces of spandrel filled nrchea ,hall be gi ',l'll 
11. Class 1 floa.t fini.sh. Concrete floors shall be 11utshed in ac
eonlance with the provi:-ious of Section 241 L 

2406.09 BASIS OF PAYMENT. ~.\.ll concrete briJge struc
tures wil be paid for at the contra1.:t unit prices for Con<-rete 
Mai.oory

1 
Steel Reinforcement1 Struetnr&l Steel1 \Vntorproofing 

or Darupproofing, etc., a.s ipecitie(l in the contract. Tbe,9,e unit 
prices shnll be full payrnent for furnil'lhlnif all nu1t,:,ria.ls, equip
ruent1 labor and the pt•rfonnanee of. uJl inehlet,1.tal i,;ork neces 
sary to romplete the 1:1tructure!I in conformance with the plana 
and those specifieation!'I. 

No deduction will he run.de fo-r the volun1e of t:ontrt.-te dis
placed by floor drains, expansion join.ts or metal ~trips for 
l'lealing jolnta. The coot of all bituminous expansion joint 
ruuterial, lJletal strips for sealing joints and other small ml.1i· 
cellaneous items aha.JI be includt!d in the pJ'iee pe,r cubic yard 
for concrete masonry. The weight of stru~tural steel paid for 
shall include all steel e:xpsru,lon plates, castings of steel or 
ito.n, or welded shapes for floor drains; bearing platea, anchor 
bolts and other stec.l partg except steel reintorceIDent for eon· 
crete n.ud the n1ota1 f~tenings therefor. 

Section 2407. Steel Structures 

2407.01 DESCRIPTION. The provistoni'i of this ieetion shall 
n.pply to the fabricntioo and erection of all types of bridge 
!ltrueture;i in which the main members 11pa1,1nin.g tbt• va.riou.'I 
11upports nre composed of stoel. The various types ot F1true
t\lres 11hall be built in 11.ccordancc with the plan'! and the ap• 
proved shop JrswingR. In addition to the provisions of this 
section, thoi,,e of Sections 2¾03, 240-t. and 2-111 shal.l alao apply. 

2-107.02 ORANGES AND SUBSTITUTIONS. Attention is 
called to the proYhli.ons of Article 1105.03. Sectiong other the.n 
those 8hown on shop dTawings approve,l by the Engineer may 
be uAed under the following provi:siotlJ: (a) That the t\lb:.tilute 
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section ia equal in strength and stiffness to the section origin
ally ahowD; (L) That the substitution it approved by the Engi
.uaer; and (e) Th&t the substitution ie made at no additional 
coat to the C'-0unty. 

, 2-107.03 WORKl\1.AlH:SHlP AND FINISH. •rhe workmanship 
and finish shall be first-class in all respects and equal to the 

1 best practice in modern bridge shops. Shearing and chipping 
shall be nea tly and accurately done and all portion~ of the 
work exposed to view JJhall be neatly finiahed. If flame cuts 
are made all burnt meta.I burrs sha.U be removed by chipping. 
Ally rough flame c-ut surface exposed to view shall be smoothed 
by n,rilling, planing or grinding. Wherever the ehange in section 
due to & re-entrant cut nu1y cause critical stress, sueh re
entrnnt cut shall Lil filleted to a radius not less tha.n ¾ inch 
before cutting. 

I 

2'107.0! MATEBiIALS. The ba..ee .material11 required in steel 
structures shall conform to the requiremente of the following 
as .set forth in Part IV. 

A. Rolled plates, shapes u.nd eye.bars, Section 4182. 

B. Rivetlil, S«tion 4.133. 

C. Forgings and c~tings, Section i-134, 

D. Bronze metal (rolled or cast), Article 4140.03. 

2407.05 BOLTS AND NUTS. Bolted connections sh.all not 
be med except as indicated on the plans or approved by the 
Ent,,ri.neer fo.r each t1peciflc connection. Where bolted conn&e• 
tion.s a.re shown on tho pln.ns tho bolts used may be unfinished 
holtB unless otherwise indica.tcd. Finished bolts or ribbed 
drive fit bolts shall be ueod a.s required by the plans. 

A. Unfinished Regular Bolts and Nuts. Unfinished regular 
bolts nud nuts shall con.form to the requiren1ents of 
Federal Spocific13,:tions for Bolts, Nuts, Studs, nnd Tap 
Rivets .FF-B-57la, Claes C steel. The threads shall bo a.s 
hel'eina.fter specified. Bolt heads and nut1 shall be hexa.•· 
gonal. Screw threads shall havo Claes 2 free fit and sbs.ll 
conform to the American National coarse thrend aeries 
except that bolts having diameters greater tha.n l~t 
inehes shall bnve 6 threads per inch. Each holt shall be 
fitted with one S.A.E. Standard Regular lock we.sher 
under the nut. 

The le-ngth of bolts shall be not less than tho thiek
os11,e of the metal to be gripped plu11 the thickness of the 
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WR.sher phl3 the thitknts.s of tbe nut, nor grelrl:er than 
this length plus ¾ i.li ch . Bult~ whith a.rt.• intended to 
tran!>roit ealenlt1tod is;hea.ring ttresa ~hall ho tlil"eadrU to 
~ueh lt•nith thnt none of the tbr(•ad wiU be w-ithin the 
b'l"ip of th" n.1etal. 

1'heo nunlher of holts of en..:h 1ize and J,:ngth fumisl1cd 
shall be 5<;-~ gr,,uter than the a.etual 11nmht>r shown on 
the pla.n~ 

B. Finished Botta Md Nuts. l:'ini,.bed bolts a.od nuts e.h1tll 
conforn1 to the requirements of }'fdernl t-pl'tiiH·l\lious for 
Bolt!-i, Kutl'.l, Stud: .. , and Trip Rivets Fl:'·B·5~lu. e-xcept 
tliat rolled thr('aclg ·wi.lt not hri a<'t:C'rt.n.ble. Bvlt bead,: 
flnd nuts ~b:111 De hPxagonn} r{'gular. Blilts and nuts 
RhuU be threa.dl:'d C'la!s 3 n1cdiun1 fit l"-Onforori.ng to the 
.-\tne,ricun No.ti1Jnal coarf!O thr~~ad serie~ (':x-eept that bolts 
ha.via~ dia.metl'r~ grl'ater than l¼ inrhe!': shnll have 6 
threads per ineh. Each bolt ~hall be fitted ,,"1th a. plain 
wa~her 1., inch !hick a11(l bnYinJ{ 11 h.ol-e the ,:,arne ri:te. 
a~ the drilled or rl'arnetl hole in wh ich thti t,olt u1 useJ. 
The l<'n~h of bnlls ~hall he not lt -Ba than ,:be th.itkne.sos of 
the mt,tnl to be grip{~d plus the- thickl'le-.i 0£ the wa111her 
plu,1 the- thicklle-~~ of the nut nor greater tban this 
length plus 1l inch. Bolts sLall be threa<'led to ,ucb 
length that the rnetnl vdll bo gripped tightly with uone 
of the thrc-nd within the grip of the rr1etal. Th& number 
of l.iolts furnii.lied shall be 5o/o greater than the aotnal 
numl,er 8ho,vn on the plnn111. 

C. Bibbed Bolts. RibbtH.l J,nlts shall be of appro\•ed style 
and 1nanufntture with button luiads nnd self-Iorking 
nuts. '£ho bolt!i shall l,e of proper grip anJ Ieng-th and 
shall be a standard t'Omn1ercio.l produ<"t. 

2407.06 RIVETS. 'l'JHl di3.1noter of rivets sho,vn on the plans. 
shall be uu11err..to(ld to be the ditnneter of the rivet beforo 
hen ting. Ri, ('t hottd1'1 shall be of a s.hn11" approved hy tho 
Engin-cer nnd ronl.'"entric. with tlic iihank. Field riYctff i.hnll 
bo carefully seli.il'tca nnd i-bnJl lie froe from fu.rnll('C ,st"ale ol'.I 
th& shanks and i'ron1 fin!! on the unde, '<hle of tlle bends. The 
number of field riveti; furni!!hed Bhnll lie in erces11 of tbe 
nominal nu1nbor requireLl by 10% for ench !!ize and longtb. 

2407,07 EYEBARS. Eyelmr11 shall be etraight, Ul1ft to :!lize 
and froe from twiPt!s, folds in 1he neck and beRd, and frow 
other tie.feet..._, HeaJ.s Rhall l,e maJe by up1etting sud rolling 

• 
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or fc,r1,..~ng. \Yf>h'li will not be ptrrni.tt.ed in the head OT the 
body of the h:i.r. The- .form of the hea.d, will be determined 
by tho dii::t1 in lJt-e at the works. where the eyeb11rli a.re me.JI!! 
if thU form ii, eatie.fa,:t,,ry to the F.ni;inoor. The: thiekoeas 
of bead a.nd neck t<hflli not oYcrruu inc.re than 1/11.i in1.,b. 

Bt'fort! 1-eing borl.J,. (!~·elon.rs .. ~hall l.e prc,pt·rly an.nenlt!d and 
.-art·fully 1;,traig-btened. Pin hole,i 1hflll be lor:ated vn tb.e Cflnter 
line .of th~ bar nod in the c·,·nter of th(• heuds.. 

Bara &hall have hotb enlla \,qred at th" ~me tim• anJ NlaH 
be horcd =-o aeeurn.tely that Y>h,e,n thl' bar, of the ~ame, len.,-rth 
a.re plaf'ed together, pin;,; 1/32 inth Flnalier in diameter than 
ih,e pin boles e1:tn bt_. pa11~0..l throngh the h!,lea at both ·cntle at 
tl1e p;ame tirr,P without d.rit"i.ng. 

2407.08 PINS AND ROI,ToEBS. l)ins aoa roller.! ~hall be. 
n,•ruTatel.1 turne,l to the :,,p<'t:ific-d diroc,n!-ion1 RD!l i;h.a.11 be 

.11n1ont'h1 ~lrkh;bt nnd free frow fI&1". 
Pinit and rolleri n1ore lb.Jul 7 inch&!! in d1aPietcr •hall be 

forged and 11nr1eal1,d. 

Fo-rgini;~ for pi!'.IIS large.r than 9 inebes LU. ,,\i111nete-r F-ha.11 
l11tve a bole not le~;i than 2 inchl'~ in diameter bored Iongi
tudi.ntt.ll;r tb-rt,uJ,";h their et>ntcts after thl' forging- bn.s {'Oolt>d 
tielow tbi• rritiPnJ rang<' and before th& forg-ing 1~ &IU1.1!-&loc1. 
Pin11 ~howio~ a ,leferl 1ve interior condition shall he rej&cted. 

2.1:07.09 SHOP STORAGE OF MATERIAL. Btructurnl ru&· 

terial1 either plu.in or fahrieat1~d, 5ball be ttored ahove ground 
upon platfon1,s, 11ki,l'I or oth1-1r 1u-pports. lt :«hall be kept free 
from dU't, grea.ae, and other lureign nu1tt.er and a,ball be pn,
tected fron1 corrosion &O far as: hi practicn.ble. 

2407,10 STRAIGHTENING MATER1AL AND PLACING 
MEMBERS, All rolled 1m1tr·ri11.l :ruu:-t be 1Hra.i.:ht ·wheu it U 
lai.d off or worked. 1f ~tra1ghlt'ning ja ni'Ce~ary, jt 11hall he 
<lone by means whirh "'ill nnt injure lhe 111e.tal. Shurp kink• 
nr bend"! \\"iii he l!mffieicnt ce:u.~e for th11 rejE'ttion of. the 
inaterittl. 1·nteu othorwi~t· Rhowti 01~ the pltin.s or ordet'ed by 
the. Enginl'er, v .. i,olJers vd,h·h dt·vi1d1> front a. etrfl.igbt line 
by an arnonut withiu the spe\;ified t.olt!r!lnee ,-hu.11 he ~o place,1 
in th.e atrui.:ltlre that the 0;tres11 tr, be imposed '"ill tencl to 
l'tn1ightPn the meml:ie-r. 

2407.11 llENT PLATES. Ct.,lr! !,ent lon.d C'a.rrying p)nleJ 
shall conform to the f<'.lllowing requLrc1ueute. 
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A. The rad.iu" of bends n1easured to the concave face of the 
metal shall not be Je~s than that shown in the followillg 
table where '' T'' iA the thickne!IB of the plate in inches: 
Angle Tfrrough \Vhi<"h Plate Is Bent }1inUD.um Ra.dioa 

61" to 90• ~···-·········-·· ..... ········-······-·· ... ----l,0 T 
01" to 120• ·······-··--· ·•····-······-····••-- ....... 1.5 T 

121 • to 1so• ·-·-------••···········-··-------....... 2.0 T 

B. Before the pl.ate i.e bent, its c-oruers iohall be rounded t-0 
a radius of 1/16 Ulch thTougbout that portion of the 
plate at ·which bending iil to occur, 

2407.12 EDGE PLANING. SheaTT.'d edges of ma.tetial having 
a. thickness greater than % inches and desigofld to carry cal• 
culated i,tTess shall be planed to a depth of ¼ inch wherever 
such planing is indicated on the plans. Re-entrant enta Rh.all 
be filleted before cutting. 

2407,13 FLAME COT'I'ING. Steel may be !lame cut pro· 
vided 11 smooth 1urfnce is secured by the use of ll meche.nica.1 
guirle approved hy the Enginee-r. Flame cutting by b&nd sb:a.11 
be d◊nl'l only with the sper:ific approval of the engineer and 
providea the eurfo.ee is made smooth by chipping and pla.ning 
or gdnding. The cutting flnme shell be so adjruted a.nd 
manipnlnted as to avoid cutting beyond the presl".rihed 1i11es. 
Re-entrant cuts 8h&ll be filleted to a. radill.!! of not less th.an 
¼ in("h. A flame shall not be used for catting rivet hole• 
for either shop or field Yiveta nor foy the removal of rivets. 

24-.07.14 WELDING. Welding of ateel l'itructure~ a.hall ho 
done only at locations shown on the plan.&. Welding may be 
substituted for rl\·etiug only with the P.pecific written approval 
of the Engineer. All welding ~hnll conform to the requirement! 
of the Specification.s for welded Highway and Railwt1-y Bridges 
of the .American ,v-e-lJing Society. AU spatter, sln.g and flux 
deposits caused by welding .'4hn11 be r-emoved whether or not 
the surface is to be painted. 

2407.16 ANNEALING, All eyeba.rs, forgf'd pin{' and other 
11teel parts whoeo f11ll ~trength is required and whit·h h&ve 
been heated in the proceas ol. forminf! or fahrir,ll.tion sbnll be 
Auhsequently r1.nno11Jcd. The parts shall be heated uniformly 
to the proper temperature a.nd cooled slowly and uniformly ii, 
the fu.rnace. The temperature of the part, &hall be under fu11 
eont.rol at all time~ and proper instrument, ehl'Ul be pro..,-ideJ 
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for det.ermi.ning th~ temperature of the parts at any time. ,veb 
srtiffenera will not be requlre<l to be annealed. 

24.07.16 PLATE GmDERS. Plu.te girdeTe ehaU be fabricated 
in accordance ·,'>'ith the following requir&n1ents. 

A.. Web Pla.tes. \"feb plates of girders having no eo..-er 
plates, unless otherwise shown on the plane, shall be 
fabricated with the top edge of the web flush with the 
back of the flange angles. Any portion of the plate 
projecting beyond the angles shall be chipped flush with 
the backs of the angles. \Veb plates of girdors having 
co..-er plates 1,n13,y be -¾ inch less in width than the dia
tauce back to back of £lunge angles. '\\'hen web plates 
aru spliced, not more than % inch clearance bet,vecn the 
endJI: of plates will be allo,ved. 

B. Web Stlffeners. End stiffener angles of girders a.nd 
,,tlffener angles intended a.s suppo1ts for cono.:entra.ted 
loads shall be machined to secure a unifornl even bear
ing against flange angles, or they may bo weldod pro• 
vided tbe flange is not to be subjected to tensile stress 
greater than 75o/o of its capacity. Intermediate stiffener 
angles eha.ll fit sufficiently tight to exclude water &fter 
being painted. 

C. Web Splices a.nd FillerB. \Veb splice platos and filler& 
unJer stiff~ners t-hall fit within 1f!1 inch at each end. 

D. Camber. 'l'he camber of plate girders, measured at mid• 
span, 11hall not vn.ry frolll. that r.bown on the pluns by 
more than ¼ inch. 

2407.17 CAMBER OF BEAM SPANS. Rolled beams eon· 
etituti.og the rnain supporting n1e1uber of a Sp8.l'.l l'lhall b~ cam• 
bered in accordance with tho following requirements. Where 
specified on the plans, rolled bean•~ shall be cambered to an 
a.ppro:xim:\te circular curve througl1out or betv.·een designated 
points. At mid-point of camber the camber shall not be less 
than that Rpeeified nor more than that epecified plu:J ¾ inch. 
At quarter point.a of carnbered length the camber shall not be 
lees thfln that specified nor n1ore than \hat specified plus % 
inch, Cambered benms ahall be free from kinks, buckles or 
other localized imperfections. 

2407.18 RIVET BOLES. All holes for rivets shall be either 
pu.nched or drilled. Holes Ul material %. inch or less in thick
nets may be punched 1/16 ineb larger than the nom.in&l diam· 
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t:t~r of tlHt ril.-~ta. i1ules J material c«.Jre th1:1.11 ¾ 1ni·h iu 

thitkrit--.s i-hali htY 1nil•punche.J and reJL1Ut•l o.r Rhall ~ drilled 
fron1 tbc 11olid. E.J:t·ept ti.-3 pr0Yid1-J,l abr,-, t• 1,1 otherwi:-c re• 

quir~J Oll ther rto.Ls, all rhet hnl~s ru1-1y lie 1,1,11,,·ht<d fl..lll e-11-0. 

A, Punched Holes. l~ul! -size pundie-,1 ?10Jp3 rl.ie!L be 1_ 16 
1n1 b largt~r than 1hc n4,m1.nal ,1iarn,•trr ,it ttL~ dYet. Tb~ 
<li1Uu,·ter uf tlui Jiu :;haU n,,t t'.%t'¢f'1 th1• di.11.11ota=- l,f 

th(.1 puneh b:v nture thau ] / ltl iul.h, Iloll':, nit1NI L~ 

dt:ar.Lut without torn ur raggl'<l e-,ii;~ 

Thti puu1-l1ii,g of tho ht•li,., .1:h'.lll L., _.,, 11• ,;urat\lly Jone 
that t1t'ter ns~c111bling- thr t:ompoHe,nt t,:.J.rti; ,_1f a mewl>Eir 

k c,\·lin.,lrintl pin 1., }nch srutd!t·r th.au tho n91;1il'!\\l ili:\m• 

t-tf'r of t!,u }1UI.H'hhl ht,!e inay t,e, }'&!:--f'J tl.1r•1u;.:h at 
least ;-,1'/(; vi thr, hola.s without rea•i.tlng. If tbi!t rt 
qu1rcrne11t i~ not fulfilled tho },a,lly vun1·hc,l 1,nece11 1hall 

he rrojcc!(,il. If any bole wdl 1}1,t puts H piu 3,'!G inch 
.~in:.dle!' tl1a11 tlte nontinnl ili:ir..1etf'r or tht> hoh~ th1.-s lll!'IO 
shr11I he 1•&u:-.11 for Tl',it.'l'tion. 

ll. Subpunched and B.eo.med llolea. ,.;,11l,p1;nrh(','1 and reamed 
hull;\,, for rivets Iw.,·ing din1nt't~a g~;ltcr than •i. inl'h 
sh:'dl he p11t1<:l1e,l ~: Iii in,·l( t!mallot thr,11 the n1Hn1nal 
Jianiett'r nf the riYt't. .J'or ri\·ets h:1,ing dinm<•h•rs 11-., 
intb 1tn1l }(>fl& lhl' holl·& 11hnlJ l _,e r,unchi.:d 1;ln -inc<b Je..-,
than tht'! nnintnnl ,lia.1o<'ll'r cd the ri,·et. 'flte i,11nfh .llnd 

rlie ~hull h:,.\ 1, tlH, 1--a111t; ?~lati...-e size~ as s11e1.1i'i1>d fur 
full 11i.ie punrht-d h\,h"ff, 

After th.t'\ boles havt been p-Unl'hed and !ht pnrts h1n,• 
bet•u a~:;c111hhcrl the holt>~ shaJl ho reamc.J to a d1&ml'l•_•l' 
1/ 1() in<'h Jarg,•r tl11ni tlil't . norniotd J.i:ttrH..'ttlr ,,f the riyc-,t,._ 
Burri-. pr<1•lUtt•tl by r1•an1iug t<hull 1,4" nu11u\·ed with a tool 

whid1 pro.Jur·c!'I 11 l /hi i111:h fill.it aruunrl the edgi• ot tl1fo 
holt'. 

Th£> rett1uing- of ri,·~t hoJP.s 1,h11H be <lone v.·1th 1w1.•l 
Jrill1' or \\·ith l>h<•rt taper rcaull•r~. R1·amcr~ 1,hl\li l,,, 
1Jin'cte,l l,y mt•c}n~u.i{·td nn'hnit where this i!". pract1,al,le. 

Hl':.ui1£'d h,JlPs ,.J,all lw ry/in,lr\(·Jll nud perper:dieulsr 
to the 111t>ll!her. The Hl'.c1,r.1cy ot' rcnn1(''1 h,1ks i;hull be 
the a111111• a~ tbi.t rp1•1'ificd fo'r JHHH'lH'd ho!,,, .. 1cept th:,t 
nfte.r renioin~ ~.'i'·} of Uie cont-ig-u,.ru1 hok, iu 1n1_v .~ur• 
face- -..;hnl! ~how n,1 off~rt gruftt('r than 1 ·32 _;uch he• 
t W('~·n ad.in-,· rn t tl1 i( k nCi.H'S of rn(•tal. 

f''. Drilled Hole!!-. TlrilJ.,J h1,J1!S shall l)c l. 111 i11ch l:ir~cr 
tlu10 the nond.nal 1li1lirnHt'r of the rivet&, Du,rr.t oo tht• 

I 
! 
i 
i 
! 
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outsiJe surfaceg shall be removed with & tool whieh 
prl.lduc~ a 1/16 inch fillet arountl the odJ,Ie of the hole. 

The aeturac.y l►f drilled boles Hhall be the aame &JI 

specified for 11nbpunched lind renmotl holes in Paragraph 
B of thi.s Article. 

2!07.19 REAMING SUBPUNCHED HOLBS. When s~b
puuched and Jertmed ri-..·et holes are required the ni11.in mem• 
h1'r& of the structure shall be fully assembled and firm.Ir 
bolt~<l togetheY and their rueu1ber-s adjwted to line and flt be
fore the hulc:1 iu the connecting joist& are reamed. Be.fore 
the pnrts nr~ di~-a!fM}?ltblerl for ahippin.g and handling, the 
rellpecti\!e pi1>1.:es ~hull be mate.h•lll&tked so tt.at the-y c&n. be 
re--nlIBtunbl,:rl i r1 the 'Ill.me position when the atruetuYe ii erected 
iu the field . 

.IleauH:,l part:_;i sba.ll not be interch&J1ged. fte co.t;De'Ctillff 
joinH1 11uth as floor beam and atringer WDafttiett.e not U
"~1uble,l as provided nbo,·e ehall be l'8&med to 1, mlidal tempi.._. 

2407.20 SHOP ASSEMBLY. TbB vario-ca putl of -the atn ,. 
ture which are to he fastened together in tile ahop 1'filt bit 
ass(•tnhle,l in ace.ordance with the tolkntine: 

The surfa,;c-11 which will be in contact. whea a.,:n:mw.4 altdl 
be c11.refolly ,•11~nned Md free frOttt looat mill aeale, dbt Gf et! 'ell'' 
foreign til.lltcriul. Contact Surfa-ees need no\ be pelntect ~ 
fNces which o.re not to be in contact' which are aoe:era!'.ble .bf-. 
fore erection bat whi.ch will bti inacceMible after ereetio•·OtU 
be painti>J in the shop with all the coat• of pa,i11t 1'11-tm'il n 
tbe turr.ph•ted structure. The inside surfsw:,• of pipe, eitl 
t;i1l!ilo.r se~tiuus !'ball be covered with ent COll.t °' ~ ~ 
b;y dipping. Surfaces. designed to be ia Mu• •ff:h. el.Ui1illf 
&l1all not ba p1tiute.d. Machiaed nr.fatSee with·••.._ .... ._ 
11neh as full ci.rcle pin• and pin bol-, i"bU .lMt:~ _1'1:ti 
white lea.J and tallow applied hot u to6Jl u fh• ntt..au. k.,_ 
been finishe-d and ~pproYed. 

'rhe corr.ponent part& ot a buiU-ap Dklal'kt ,aWI .be •lilAblef,. 
drift r,inurrl to prevent lateral mo'""~ au,d: tl,rinly WU: 
Jra,v the 11arts into eloae eontr,,-, Wtr• .,HahriM,li ~ er 
ri"etiug i1 heg\lll. .Aaaembled p. e\eU b& d ..... xa~ i~ · 
1H•ces.l!ary, f<1r the rem.oval of. lntrn 00. .Uut,:riaga pi..i~ -by 
the reu.11Ji1,g operation. The JD.M..btr ~ ·l)e ~ bom t.........,, 
b~nrl.9 or other deforJtJ&itoU. 

Full sized puudled rivet bl6;, 8'dl k 11rftP'A,..I uam9d bdoae 
rh t•ting is begun if IUI. Nftttld .. -1-; 'IIIR■I I r:y 14 lfli ..... -t ... 
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free e.chninlon of the rivt-t'l. Th.ii roquiroment eh.all .aot affect 
the &t:L'1.1raey requirem~nta o1 ,Arli(']e 240i.1S. 

End connection angltH", sti.ffeul'r aogl~, an~ allllilar pa.rt• 
ahflll be c&rt'tull:, ndJuated to to~ct positiou and bolt.ed1 

elamped Or otberwiH h<>lJ firnily in place until riveted. 
Part..s lllOt completely rtvek-..J in the shop abalJ 1"" seci-re-J tJy 

bolts, in eo fa" aa pra.ctil'.c...ble, tll pnn·cnt Jan.age in 'handlUlg 
Uld Uipruen t.. 

2407.21 DBIFTINO OF RIVE'? HOLES.. The drifting done 
during 0M1en1liling shall he only au.ch as to bring tl,& pnrb1 iP 
poaltion a.n(l nl>t suff'icle,nt to enlarie the hole.a or dl'nort the 

metal. 

2407.22 SHOP RIVETING. llivete .fl.hall be heated uuifonn1_y 
to a light cherry red c(Jior and shall be driven whil~ hot~ ,nen 
a rivet US ready to be driven it .ahall be free from ,10.g $,C&le 
or other adhoring 1natter1 and wLen dti\lc.n it 1hall fill tlie bole 
completely. Burned, hurred or otherwise defoi-tlve rivet11 or 
rivets which throv.~ Q[f ,park• wbon takf!n ftoru the /um&tl' 
or :forge ,hall not b• driven. 

All rive-ta tb&t ue 100$0. badly _f_vnned or otherWL'!e defe.e• 
tive •hall be reinlol·ed and replacd with satisfnctorf riveta. 
Caulking c,r roC'upping of ri'lr·et he&dlf wiJl not be pt,ru1ittcd. ln 
re1110\·ing defe\'tiYe rivet~ c11re ah&IJ l.w. ta.ken to a:void illjury 
to the aJ.je.cent n1otal and if neo..:eaary the rivot 11hank~ ,ball 
be reruov(>d by drilling. 

Sbop rh·et• thull be Uriven with direct attiug: ri,.·eting n1a.· 

chine" Wh('.rc prn.eticnble. The ti'fPtin~ 1na.chio& 111hall retain 
tho protJ;.ure for a 1-hort time 11ft~r the 11psettiuK i& completl'J. 
,vhen the u&o •1f a dlrert nct-ina riveting iua.<'hine i, not prac
u~nble, pn-ei.unatic han\n.t(U'S of appro\ed aiu tthall bo ua&d. 

Heatlt of dri,,.en tivet! aha.U be of sppro,,.,'-0 Rh&{)(•, tonce11. 
trie with the shuuks, tru• to aiz~, full, neatly forwc,l, free from 
fins anil in fuJl contart vrith the 111rfa<:e o! the member. 

Sount.er11inkit1~ phnU l,o neatly- dono aud rount1;1ra:unk rivetll 
~hall fill the boles .:owpletcly. 

• 
2407.23 FACING BEARING strar.ACES. 1'he en,l~ of col· 

omns J1nd pedt',itnl~ t<htlll bo n1illed to tnie eurfacof"~ nnd correct 
l~vels. Warpf'-d or defor,:nC'd lio.l!lc and fl'lP plate• thaJl bt, 
plan~d to fit accuratoly. 

Connection nngll'!'I for Lase and Cl\l' pJates 1'hnll be rivt>te-J 
to eoh1uuH1 bEifore the. end!! are fal'rrl. Milling 1h.nU be donl" 
only aftl3r tba m<imhor luu1 hoen fully riveted. 
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The bi-ving surfaces of wa.rped or deformed ba.Bo and cap 
platM that nre not to lie pl11..-ed in contact with n1t,.sonry shn.11 
be mille1l aft.er the plates ara riveted to the C'Olurun. Sutfn.t11s 
of ball~ plat.es that arc. tr, he plac&<l in enntact '1dtlt mal:lonry 

. , ah.all be free from wnr1H llllrl other rieforn1s.t-ion~. 
Bole plat~:,:i of beam~, gin1ers Rnd. trusiJe~ Rhal.l have £11H t>on 

ta.ct with tht• flanges an,{ the hearing ~urfAte ~hall be. sn)ootli 
and true and ,;hnll be trnlf pt•rpendkular to the ~eh of the 
n1emher. Uurved sole plat~s :-hall make full liutl b-en.ring with 
1n&sonry plate .... , whicl1 lino shnll he at tii:!ht ang1c)t to tbo axis 

, of the 00:1m, g-irder or truss and with the web of the 1n<in1ber. 
l The top i:urfa~, of ma~<Jnry plates ~hnll he fl&t a.nd ~mnoth. 

Their bottu,n E-nrfnee!! t:hMH bo -Cree t'rom w:i.rr~ and projec• 
tions. f'a,.t pt-tlt'~tal, 1.b11ll Le 11laued on thf.'.I 11urfa<'.o to l•e in 
CJouto.~t witlr 1te1:l anJ. all ·w&rp~ and projections shall be ro
moveJ fr0m the- surfnce to he in couto.ct with mn!<onrr. 

Surfa.eea of bronze betiring plates intended for t,,litliug fri~
tion eball be smooth. 

In plnniug expon!>,ion hearing" tho ('Ut ot the tool i!!hall he. 
in th,? di-rootion of the ,expansion. 

2-107.24 ABUTTING JOINTS. 

,4.. Enda of Cornpretsion Memben,. 1'he nbuttin,:? ends of 
roo1pre:.sion ruembeM!. ~bnlt he Jlr'rurntely {'acP,1 nfter the 
m('n1bf!r11 are riY~t~a to s1>cnre nn oven Ue11.ting whl."'n 
as:'1cmhlc,l in tbe struttnte. 

B. Ends of Teruuon Members. The end.! of ten~ir,n ,nen1bera 
,iho.11 he nl·Btly ,hea.re1l at ta,plire!! to Sf'CU1'0 cloioe fitting 
joints vrithollt contacL 

2-!07.25 END CONNECTION ANGLES. End eonnectii)n 
nni;lf'-, of flo"r bf':i.n111, :1ntl ,.;trinGers ,-bnll he fh1,r,h with e.:i.i·h 
other and nc~urately ~et ait to pot1ition and ltngtb of mPmber. 
In g<•nCral, en,l l'1J1nneetio.n angll'!'l i-ohall not L~ mtlchined unlo~ 
"° inJjcu.ted on lhe rlan!!. However, faulty &!!-Aen1hling- ond 
riveting may be cll.tt!<e for rf'riuirlng thc111 to be miJled, in 
·whltb <.:O.!!e tl1rir thjckness. 11hnll !,e reduee1l not to exe,e~tl 1/16 
inch, nor tbP.i-r rivet bearing value rc,1ln1•ed below tho d<:~igu 

rt''lui re men t~. 

2407.28 BORING PIN HOLES. Pin holes ,-hall be bored true 
to detail",} d-inlC'nRion11,, smooth nnd stTo.ight, nt rit-1ht nng1e!i with 
the a.xis of the rnemLr•r and pQtallel ·wi.th each other unlens 
otherwi!m requi.rerl. A finh1hing eut i;hn.11 nlwa.y11 be -.nnde. 
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The lvngtb. uut&1de to i>Utrid~ of L.c,le, jo t~n,ion menibtrs 
aud i ns'idt<J to j.nlt.l<lt.•, of boles in coo1pr-es$on member• shall not 

var~· from •-let.aileJ ,_lin1ensi-0n, n1or~ than 1/16 i:neh. Boriag 
of holes in liuilt-up rnetttber,,s :&hall be Jone after the riveting 
is l·1_1mplt1t•J. 

2107.27 PIN CLEARANCE. Tl1e differl:"Q•.e io diamc1cr bot-
twet·n t1,~ I•in nnil the _pin l1rilP. t-tlall he 1/S!? i1u·l1... 

21-07.28 FINISHED MEMBERS. Tbe se,·eral J:def'tiA forn1ing 
ont> built tnl·eiht>T 1hall Lo t:trnighi aud c10:<1e fitting. l'ini~he-1 
uiccl,c-t,-: !'hall l,e true to oictailed din,en~.ioua :and free !ro1n 
twii;t11, bt>nds, 01,en joint.~. or other (1efects rc~ulting frclm 
(finlty fnhrirntion and v.vrkrnau~hip. 

2407,29 SHOP ERECTION. ·rnlc~:s oth~rwi~ indicated ,oo 
th1;1 plan~ es,(·h inilivhlunl tru~, &nt1 en<'lt i11divi,lual lioe of 
gir,leri or bt•&ni;; for coutl1.Juous tp:u,1' aha.JI bt> .,.,.,r.p)etely A"· 
e.e1nl:ilt·•\ fr,T ;ti"-T•P.CtitJn in the t,bop. Thn compll't" 1'!hop ett'c· 
tion of an ,pntirl' ~tructtH1', includin,i; f1oor syetem. whii:h ma:,· 
he flt"l'i:Snr:-;· iu «-:JI.~ of eon1f1li.,•11.t,•,l ,1('-SiJ!t!,s, ·will be requirt'<l 

if eu indirnted un th.-. plitu11. 
Aflt.•r 11.lig11ruent, a.t'~•urti.ey of punrlictl holca an,1 mUleJ Joints 

ha," bt'Pn iri,~pt'rtc,l anJ app-r1..•VPd, all fnll ~izod pun<:ht•<'i hole-~ 
for fielJ rivet11 1-1haTI ht< i:.pttar reameJ. Btfore the ,c.tiutture or 
part of ~tructure i!<" di~•as.<1t•111hleU nll 111l•1nlters ,hnll be c:onfipic· 
unusl,y 11;:.tch-markcd on patch pe.inte,l surfal'f'~. The Engineer 
11hall be frrrnish1.'•.! with di1Jgtam11 1;bowi11g 1:11.1ch 111arks if tbe!.ltl 
bl'lvfl nut hC'Pn ahow-11 on 1ho t;bop ilrawiug.'I, 

2-!07.30 PILOT AND DRIVING NlT'tS. On pin tonuel·tt.•d 
ll[Htnl'I, 1\ilot and ,lriving hut-111 whall be f'Urnitht"d f{)r eaeJ1 ai:1!~ 
p!u 11111P->l3 other,,·i.!le pro\ ~,led <.•n tl10 plan~ 

For ri\'Pted 11pnns v.l.1t•rc ehot:','I ~n·· 1,innl.'tl to buttt,m th,.1r,l 
&~tion~ l,r holi-tP:r, or, pilot nr 1lt1\1ng nut& ni:'f',l be 'furnished. 

2-107.31 MILL AND SUOP INSPECTION. Th<' Contnttt<,r 
itholl ~i\'•' tho T-~1l-du1, .. •r ampll' nntire of lhe b(>ginnlng- of work 
at !In• v1ill tUtd ~hop F-O thnt i1111pr-,etion ni.ay Le proviJ1,d, Jp 
tlHl evf'.nt that in.~1•~~! ion ,·it tho rolling ii, wt1.iYe<l, tbC' Eu.cinec-r 
t<hall l,o furnisl1f',l "'itli rompltit~ tm,t report_.., of niill )nspee
ti,r1t1, tahiHYin~ t-lu.-niiettl analysi.t and phyeica.l tC!IUI for c:Jcli 

1u(•lt a:ri rt1quirc1l in !411 ,·tion 413:?. 
No muterinl ithall l,l' !!1.Lriente,I ~fore the En~in<tt'r h-11 

hc,•n uotifi~il v.-·here tLe 0rder1. ha-ve been pla,.cd. 
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.6..- Wpectot1s Authority. Tb,t, ln11pector l'lh.all hsve the 
t•VWel' r0 rtht"ef' niatcrialt11 nr workroan,bip which due~ 
not fulfill the requin•mcnt:<1 ef tb~l! s.pcr1fi;~t1on .. ; b,it 
in ,:.a~es. of ~~rote thtt Contrachrr t.n.'lY appeal t1, thfl 
.Lngili.•1cl'. n-bo:oo u~C'i:-lon 5hall be fiual 

In~pertian at fhn £\ill and &hop is int.enJtt<l i,_,'I a rnea11" 
i)r' t.11.~ilitating th.0 i-.-urk and avoi<liug errori<, and 1t i:

eJ:pre•-~1y uu,1erstoo-l thnt it will Dl)t relieve tbe C<0r,
trartor from a~y re~po.:o,sibility iu reg:trJ. t1J ilnpl'>rf~,, 
matcT,al ,1r ,i.,irku\an~hip !t.nd the ne,:,e1u1ity for ,·t;ph.1:<."iol,': 

tbf' ume. 

B. Factlitiel for luspection. The Contractor .-.hall furni-;h 
:1ll fa1·illli~ frit ine1fl(lt.tion of 1naterial anil Y{f>rknl'.iD><hip 

in the :mill and ,ihop, and ln-spe-ctor~ t-hall l,e allo'\'\"cd 
fr~c al'.ct•~--~ to the ne~e"~ar_y part~ of the pr1•1ni:-fl,;_ 

C. Mill Order& 3.Dd Shipptng Statements. The l'optraetor 
shall f1Jru.1..1:1b the Eng-niet'r with !Li inany C"f>it'" of mill 
01•1t'r.~ e.l!J. i<bip-pinll'. Ji!tA.te1.1.1f'nt~ S.>' nu1..y he requr~te,l 
The w1-ii:llt11 of the indivi.dual mP.mber;. !'ball Le 1thow11.. 

n. Rejeetlon. Tbe a1:c,l'ptan1:e of any n1ateriul tlr fiaishfld 
1'?1('n:,heT:it l,,y th1• l11spuctor shnJ] not bt1- a bar to their 
~u\,;,,qul"nt J't'jei:tion if found rlcft!fh\·tt, Rejcet"d u1n· 

t-,r:~1 hf"'..ci ,v1:,rkmansl-1ip sliuH b(, Tcyln.l'ed lJrOtnptly or 
n:uldc gooil by the Contrart<>[. 

2!07,32 SllOP PAINTING, Afte1' tbo llleel has N,t\n fa.hri-
1 nt eel' it :iliaU be rlen.ned 9.nJ. ,:bop pailitt>,l in e.c;.<ords.uee ,vitD 
the pro,-i!-ion:-: of Section 2:')(18. 

2-l07.33 MA.BltING A.ND SHIPPING. 'M"on1ber~ •·eighing 
ffil>re thari t.hn•t• tou1' f.hnll have th• weight wark0d tht'ttt'On, 
Bolt:; and tivc1,i of one lenlo{th aud diam~ter, and loo»e nota; 
•>r wa.!hur.<i, of e;~ch :.i.ze ,ha.n bo pa<:kctl 11epara.tely. I>ia,, 1111TI.a.1l 
v.-rts a.nd StDall pttek.u.ges I.If bolt;:,,, riT"tfl!l, wa~bers and nat" 
rhall be !i.hipJ!e-d in bue11, cr:1.~, kegii or ba.rrr.l:1, bu.t the grose 
-weight of s.n;;- packago &ball not exceed 300 pou.ndt!. A lilft and 
dl!l&eription ,,-f thti eontaine-d material llhall be pla..inly nurtked 
on tlto outside of the ~lri11ping containf"r. 

'fhe wPi.gbt of nll tool:R a.nd ere<'tiou niat-erial shall be kepi 
lit p~ T.;;. te, 

AD.r·hor bolts, wa!lhu.r-.-. and other an.,,honig~ -0.r grilla.ge Ula· 
tcrinls 11ht1ll Ue ;ibippell i.n ad,..""nnre o, the m1umnry ~J;MUtfUi':• 

tion if tro required. 
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51407.M FIBI,O INSPECTION. All work of ereotio& a.ball 
b6 aubject to th• in!5pection of tho Engineer, who &ball be 
given all facilities required for a. thorough iMpeetion of 
worktn&.R.ahip, 

M.a.terial Jnd workmanship not previously inspected may be 
in,pected upon its deli\-ery ta the :o-ite o1 the work., 

UO'T,85 FJJ!I,O .HANDLING AND STORAGE. The load
illg, tra~portiition, unloading 11.nd 11iJn:.g of i,tructursJ meru
be;r:_I Qe.ll ~ &!> couduete<l ths.t the. nu:t-al will be ke_pt clean 
and :tree from i11jury by rough handling. 

All w.atcriaJ sh.all be 1tore-J in su<:h manner e.s to lHU\'C.nt 
deterioration by rust or loss of minor parts. Nv niatoria.1 shall 
be piled so as to ro."lt upon tho grounil, or in water, but mllilt 
be placed on suitable skid!! or pls.tfornis. Girder11 and beaoLS 
•hall be placed upright and FbnrcO. The skid.s l,eneath long 
members, iu'-'h u eolumnK or chord~, 11hall be clo~ enougb to
gether to prevent injuring the rrten1bers Ly deflec:tion. 

8'07.38 EBBCTlON. Steel ,tructuroa Ehull be ereete,'I. in 
ueord&nee with the following provislllns: 

A. J'all:81'0l'IL Unless oth.erwis6 pro\·ided, detailed plans 
tor .f&lte:work or eentering shall be supplied to the Engi
neer upon request, but in no e&$e ilhaU the Contractor 
be relieved of responsibility- for results obtained by th.e 
o.ee of these plan.a. Tbe adequacy of falM'>,~ork for the 
purpoeo: in view ahall be subject to checking an<l ap 
proval by tM Enfineer bofore erection of the t1trneture 
whicb. the lalsowork is to carry. }'alsework for support
ing steel during erection shall be tlo:1signed to carry with• 
out appreciable B&ttleinont or deformation the full load 
eomi.ng apon. it. It m•y consist either of full leugtb pile 
ben-ta or framed bentt 1upporttd by piles or apreod foot
iap. The bearing valu" of the piles iili&ll b~ detormined 
M provided in Article 2501.13, and l.lh'-11 be at leaat eqnal 
to tile load• impoaed upon them during coutruetion. 
The aUJD.ber and al:&e o1 spread footb1~ or muds.ills 
naed iht.ll be determined by the load 10 be ,11up:Ported 
a.nd the bea.rin&' value of tho soil on wl:ricb they nat, 
due eonaideration being gi'reo Co the sottening of aoil.! 
durlni high water, thawing of froze-n ground., et.!. Mud
,m, ahall not bo mod on eoil.s or in 11ituations where 
teo.ur iJ· Ukel:r to o<,cur. 

The a&te bearinar value of and, gra.•el, firm clay •nd 
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othllt simihi.r confined materials in thick bedl!I ehall be 
c:on-sidered 2 tons per square foot. 

If necessary to ext&nd false-work above the elevation 
to which pHas are driven, all piles in any bent shall be 
cut off n.t the same elevation and capped, and a. framed 
bent <.0nstructed to the required height. Each falsework 
bent shull be cappeJ transversely at the propor el.eva
tiou with timber of a.rlequa.te size securely bolted or 
driftell to each 11ile or post in the bent. AU bents shall 
be seu.rely braeed longitudUl.aUy and transversely with 
diagonal bracing. 

B. Prepa.ration of Bearing Area. Coluu1n ba:,e1'11 truss aud 
brirder pedestals nnd :.boos shall have a full uniform 
bearing upou the mfi.:::ionry of the substru(',ture. Bridge 
seats of pier$ or nbutmenta which are in1properly .fin• 
isherl: dt,forni.ed or irregular within the bearing area 
of n1asonry plates shall bo eoTrecteJ before tho plates 
aTe pla<'ed. The pedostnll'l and 11hoet1 for truss nnd girder 
span$ and the columns for steel vie.ducts shnll be placed 
on layern of canvas and first field coat paint prepared 
as .follows: 

The top surface of tbe bridge sent shall ho thoroughly 
pai.nted, Upon the painted surface shall be placed three 
layet-8 of J2- to 14-ounce duck swa.bbed freely with 
pa.int between the successive layers. The shoe or pedestal 
fo:r tile superstructure shall be p1aced while the paint is 
plastic. 

C, Handling Members. 1'ho con1poneot parts of a structure 
6hall be bn.ndJ~d by methode and appliances not likely 
Lo -produce injury to the member by twi!!ting, bending or 
otherwise deforming the metal, No 1nc1nber that is 
slightly bent or twis-tell shall be put in pla.ce until ita 
de.feets are correeted. Members that have boen seriously 
damaged in handling may be rejected. 

D. Alignment. Bofore beginning tbo field riv1.1ting the 
structure ahaU be adjusted to correct gro.de and align• 
went and the elevations of panel point-ii (end of floor 
beams) properly regulated. 

E. StraighWning Bent Ma.teria.L The straightening of bent 
edges of pla.te11, angles nnd othor shapes ahall be done 
by methods not likely to protluce fracture. 'l'he rootal 
ehall not be heated unle10s perrultted by the Engineer. 
in which case the metal sbnl1 not be heated to a. liigher 
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t.ernpcnture than thnt proilut'jng a dark rhery red color 
and at 8hall be cwle,l ;;.s tlowly as po:i!il;ltt., 

Followini: the coniplction of the fltrltight,·nin; of"- 11end 
(it hn,.kle, th!' snrfacc 1:1haU he ,:atefully in~pel'tt•d for 
eyiJence of frrH•ture. hlember,t 1;L.,1w1og fracturt• t-hall 
he rl:'pairE>-d or Tf'ph1.c1:J.. 

1-'. ,A,58.embUng and Ri\"eting, ,·\.11 fiel,1 fODIH!t'liona and 
~vii, e! ilia.11 b0 s:en1r~l.f ,lrift-pioned &ud h,;,lted before 
ri,·eti11i:, lmportant eonn(•ttloni. J.1! tru!l,\e.o-. prJet1:1, 

floor ~, ... te1,;1.1, ctl'., ;ihs.11 hnve flt Jes!t ~-5¾i t,i the hule1-
fill ♦>J t1·i.th drift pini11 anti 2:1% oi tL,, h1Jle~ fiJ\i.,.d with 
b<1lts JlrR.wu up :-nugl;L :\\ rnilled ,onuectlon,s of ,_{Hn

prNil,n l·bor,ls of tru1's ,pan.", t'X• ept thtl hip l'u1lnec-
ti,n1, the nu,.nl,o:r of drift pin::- rnay he reJUcl•J to ll.Ot 
le:,;~ thn11 JJt~f uf the nwuhor of holes. 'fbn nuntl>er of 
drift pins u!lt•l ehall t>t? suffil·ient to prt,-vt!nt 1olipping 
nt j1,int~ and i-plice~. 

Tf1(' r•·::<ult.,.; ohtuinv,l in ficlli n~se1,1bling an,l ri,·etiug" 

of th,1 mumher1:< l'f a "tTutctn~ &hall fulfill tbt.'I rey11ire-
1ut"•11t1 for i;:liop at1Umhl1n;:: 8T\•i riveting-. .-\ll f'iGld 

driven rivet .. .:-hall he in:«p,1ttr-d unJ ttnJ found to l,f' 
lfln:<e nr ilf!ft>1·ti11~ ~hall ho r:ut out and rt'plared with 
-..::a.ti1'fortnry rivt'U bcforo the flri:it field coat of paint 
ti- upplic.d. Field ri,·,•tini:: fehall ht> Jone while fh<'. ;,.tt>el 

il'I 1<upt•(1rtf'J on the fnlst."work, nulcsi, specific pcrrui~~ion 
to tht• c-11atrHr~• i~ gront.-d by thf\ EJ1gi1.Jeer, 

t,, Bolting. Bolte1l tuiute<·hon-. :-.lull! not l1l' u~f'd exce-pt ~11 
in(]il':ttf!,l on tbi, y,la.118 0r npproved hy th.c Eng111l·er f,ir 

cnth &p('t:ifi-: t(HJ1iet·ilon. The bulta used sbaU eonform 
t.o tho requirt-n1ents- uf .\rlt<'le :!-tt17,05. 

J. 1'ho hoJ,,s fur fin~hed boits ,o,hllll be er~rcfully re.·uued 
to n <lrh·ing fit witl1 tho holt. 

2, The hole~ for rihbl"ll !,ults ,shall hi> ~1.irf"iully rt.1ttni;'d 

to a dd,·iug fit with the holts, The hole~ .'ilia.ti he 
rylin•irital :1ntl u.t right angles to the ~urf&C'e11 that 
are t() l,o h{'llcl tOgflther. \\'her(' th(> holtl'I a.re to bl' 
U!-t-d 1n bc..-ele{l iturfaf'E>!l, ho,·(')c11 washer• ·•ball he 
pr41viJetl to 1.;h e Jull h1•Aring to the hC"nll Qr nut. 

.Boltict Ehall 1,e driven lH''-'U.rat..,ly into tho hole11 ,vith· 
out 1lnmn~ing tlil~ tl1tenJa. .l snap i-hnll be Uiit•.l to 

rre\ r11t il:unag1• to tlie henrl. 
Th" Lencl.-1 and nut/:1 s.he.JJ h,• Jrawn tig:ht ui,:ain~t 

the \\'ork ,yith ti suitttl,le wrBn<:b not le-11• tb11n 15 inc·h'-"• 
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lC1ng. Bolt heads i,hali be tapped with a ham111er 

while the Hut i:1 being tightened. 
Ril1bed bolt!<! shall be u!1-eJ in nominal iiizes not 

sn1aller than the li..-et:1 for v,hieh they are suhstitute(l. 
'l'hey shal1 be fur.ui;..hofl in n suffieient variety of 
lenb>-th::i tb.at ·when ,lra\cn ti;::;:ht the fluted s.hank will 
fill the hole in the work 1tntl the thrf',ud will coo1pletely 
fill the nut with not iuo1'e than one threa,1 prvtr11Ji..ng, 

Tf for any reasou tho bolts twist beforo btiing drawn 
tight the hole ;;hall be carefully reamed and the holt 
replaced ,vit11 a uev. bolt ha\"ing a dia.mot&r -..vhieb 
>Til1 fit the 1eamc,l hole properly. rrhe (~ontractor 
shall pro..-i1l., o,,erl'i1t~ holts for :,1ueh replacements in a 
numLor not less than ]Oo/o of the number of ribberl 
holt::i ~pecifiod. 

H. Adjustn1ent of P\.D Nuts. All nuts on pins sh.nll be 
th,;rroughly ti~btened and the 11inl:I &o locnteJ. i.n the hole 
that tho 1nrirnlier:! shall tako full and even Len.ring upon 

them. 

I. Setting Anchor Bolts. ,vhen so provided on the rlan~ 
nnrhor bolts shall he set in the fresh concrete of the 
aub~tru1;ture in accordan"-C with the provl!'1ions of Arti<'le 
2405.09. .E:?.1•ept n.s pn"lvided in the prcr.eding- !'lenteue~ 
anchor bolts 1,hall be .9et in the following manner. 

Ilolo1:1 hosing diu.llleier~ approximately twice that of 
the anchor bolt~ shnll be tlrilletl n.t the ptoper lo<!ntioni!! 
in the eon~rete of the f!Uh!'.tructure. '£hey '.'ihnll be drilled 
to the tequi.rf!d depth and perpendicular to the plane of 
the brid~e 1Hin,t. The bolts shall lie set in mortar com· 
posed of one po.rt Portland cement and one part sand, 
with sufficient l\--ater to render it readily "·orkable. 

Anchor bolts shall first be dropped into the dry hole.s 
to a.s~n1re propel' fit after setting. They !lha.11 then be 
t1et as follow.<1: 'rbe hole shall be f1Ue<l. to about two
third;i of its 1lepth with mortar. The bolt shall th11n h(' 
for('cd i1Jto tho n1ortal' by a uniform prt)asure or hy 
light blo,,"s of n. h1:1.1un1cr uutll the bolt is forced dt:.wn 
to the required elevation. ~.o\.11 ex('C!<S mortar thnt nu1y 
have been forced out of the hole shall be remo,..eJ. to 
pern1it proper fiel!l painting of metal snrfn.ces, 

The lo1~ation of i,.ncl1or bolts in relntion to slotted hole~ 
in expnn.;,ion shoes shall be varied to compensate for the 
temperature of the su·ucture. The nuts on anehor bolbl 
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ii,t tJ-(e exp11.ru,ion entl:11 of ~pans &ball be ao a.djusted iu. to 
1-•ermit the mo,.·tmtnt of the :-pan with change,1 in temp· 
erature . 

.Ani•hfJr Oolta which ti.re tu l,e set )n the m:...~•>nry 1•rior 
to t!ie erection of tt1e auper.,;t.rul'ture ,-.hall he C:'.'i.refully 
ttet to propt'r }{lf'at,,1a nnd elevation, with templates or 
other !.<uita.ble n1aan!I. 8Ueh an,·hor liolt.s ehaH he furnished 
by the Contr&.etur far the ,superstructure tnd aet hy the 
contractor for the sul>Etrueture. 

J'. Setting Bocker Bea.rlngs. Roeker be.arin:;-:i at expa.n~on 
end of •pant 1<bnll be a,1justed to prov1Je for tllOYemeDt 
dut.1 to tempernture 1 ~longatiou Ol l,oiton: chord a.nd 
probable 1ulJstruc:ture movement. '! i1e mean temper:'lture 
t1hall lie uswneJ 50° 1". in reckoni:1g temperat'ire move
mentM. 

K. Swinging the Span. Before tontret«:1 j,. pb.red in th.
floor (If ateel fll-8M the ci>ntering Rhall 1,e ~trut"k and the 
span swung ftf'e {Ir) its permanent wppnrts.. 

24.07.37 PAINTING. U111f'laa other1~teo 111ceified all atruc
nral e.t.e<'l "·ill l,e given {I~ cout ,,f p11lnt iri thf' th.or fln,l tv,o 
,·oat.a Rfte-1- erection in the fif'l•.l The ~terial of the varloui,;
('Oat~ng!I", the prL·paration of tl,e 1u.rfn.cea nu,1 apptieation of 
the paint ihall conforn1 tu tbe requirem('Dt$ of ft-e<'t~on 250~. 
Both cleaning nnrl painting will be inP-ptt:ted aft,:,r the fR.bri 

eRlinn find agoin aft-er erection~ 

2107.38 METHOD OF MBASOR£!.fENT, The qunntitiell of 
tl1€' v11:riou9 it.-,1119 uf ~-0ntn!te uia,onr:,-, ~te~I nnnforcM1ent, 
!ltt11("tund iictetl, ett.1 involved in the r:oni:,truc ti 111l of f'tt'-el 
!'-ttuctures will he l.'on1putetl l;_y tht> Engil•<:cr in actol'dfllll'.C 
with the pro\'b1nn~ 0-f the Ar-ti('},_• fl.J.!plyins to these tc.~pt..'""C' tiYe 
ihi,1nl'I a., fl)l\ol\·t1: 

A. Cn-uercto musonry, ~, rti.:-Ji::· ~403.~7. 

B, ~h~l relnforccmont. . .lrtirle 2404.0.f.;. 

('_, Rtructurtil l'ltf'.el and inti,1,ntAl rnt>tal part<11, this A.rtidt'. 

l. Structural Steel. The Wt.'i&;ht of i.tn.it•tural ~te-t·1 Fhnll 
inclii<le 1he not w1;1i._:ht of 1111 rol\t•d !'h!1pl•s fln,l p1atl.'!I 
us tn.brii·ttte,1. and ineiJental parts su('"h 1\8 i·a.~ting,., 
hearing plate,, oxp&.ul!ion. Jevk('fl, t1olt1t) rh-,_•t'l1 etr,, 
nereesary to the t'ompletion of th€< strnt't:ir('. r~ole~~ 
the r<'rntrnct eontainil a fl:'parnte it1·n\ fQr metal rail
ings, tl1e material f,n· t<ucb railini;?:!t ~hall bti inelu,1e,t 
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with strut-tur11.l steel. Incidenta.1 ma.terial,ii such a.s 
bronze, v.·ruught jron, lefl.d, ce..!dings, etc., sha.11 be 
clnned as 11tTU{ctural stoel unless covereJ. by a &tpar• 
a.te item in the contrnct. Hoinforcing steel for con· 
er6te is not in.eluded in this itl'm. 

2. Weight t.o be Paid For. The, weight of ~tructura.1 steel 
a!'. thdinC1.l a.bove for whith pay-tuent -will be ma.de 
~hall be the net weight cornputed by tho Engineer as 
:;hown 011 the plans, In the case of a 1:1ubgtitution of 
u. bean ier ~ection thnn tba.t shown on tho plans the 
wei~ht of the original ~ectiou :-;hall be the qull.ntity 
pa.id for. 

3. Variation ill Weight. If tho weight of any member 
leea than !17.5% of the e<1mputed weight such mon1ber 
may be ri)jected. 

4. Comp1.lted Weight. The Engineer will compute th-e 
weight of ~tractural 5teel on the hasil'l of the following 
ai;l!umptions as to the weighta ~r cubie foot: 

Ste(ll ----··---- --•·",t.90 pounds 
Cast Iron ...•.. ·-··--'··•··-······•····450 pounds 

Thti ,1·eig:ht of rolletl i,;hape.s a.nu of plat~ 36 inches 
an'1 1e,s in width shall be cornputed on. tho hasia of 
thl'ir nomiua.1 ·weights and dirnA-nsions. a• shown nn the 
plans, deducting for eopes and cut&, 

To the \\'eigbt:1 of plates wider tha.n 36 inches com• 
puted from the di111ensions a.s 11hown on the plo.n11, 
dedlltting for copt'.16 n.ntl cut~, there i,b.all be added 
ono•half th, allowable pert:«intage of o\"errun i.n weight 
giyen in the A,8.T.M. Standard Speeific.a.tions for 
Steel for Bridges SLnd .8uildinp A•7. 

The weii:hb of beads of ehop driven rivets thall be 
tueluded ill the comput&J. weight auutning tht'lse 
11\·eigbta to be a11 follows: 

Dia.meter of BJ.vet Weight of 100 Beads 
½i inch ................... ··~-·•-··-··········· 4.0 poundz;. 

~ inch ···········-··········•··•···•···-··-······ 7,0 pound~ 
% ineb ··-···-························ .. ·•·········ut;O pounds 
'% inch -····-·'····-··-·······•············•······18,0 pounds 
1 ineh ···-·········· .. ············-···-·-······•··26.0 pounth 

111. u,,b --------·----·--··-----·-·-•·•-···-·.M-0 pow,d, 
l¾ iae\ ··--··--·······•--··~······-·--·--A-8·0 pound• 
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Tht Wt>ighb vt weldis ah11ll 1,e 1ne1ude-d in the eom
pt1led weight, e.s,urning tb:e weighti. o1 filh·t wel(1it 
to bt> as folio-wt, 

S!ZeotWeld Weight per Lineal Foot 
~1 inch 
-h inch 
~;_ iath 
½ inl'h 
% in•:h 
¾ inch 

--- .. •. ~·•·•· ··•· ·- 0.:2(1 [l'olUll'l:J 

--- ... -·--- . ..... . .. __ ... 0.:15 pou.i:ids 
____ ... ______ ""'""" ...... , f\.J.5 pt.1un1l"' 

··••- ... . , ..•. _ - ... ..... u_:;.; pQu.nd::1 
. .. .o.-;.o pot1nds 

-·•··--•--- _________ .. ____ .J.10 lJUUuds 

The r-1.\nipnted 'l\"W~ht l'lba.Jl include the total ·weight 
of field Ti""ets a~ ),\pc-c1fi.1•<1 in Article ~-107.06, a.nd 01 
nU shiru),\ required to be r'urni.-.bed for inl'Otpora.tion in 
the i-lructure. 

The w1:1i£:ht of ~ai'ltings sl,.all be computeJ !rout the 
<l.inien~ion!- shown JJ"n the plan::; with nu {1<lJitiou of 

5% for fillet.M :.flrl o"errun. 
1'0 the totRl c<,1up11te1l ·wt.:i:ht ot metal bh&.11 Le a1lder1 

n . .170 fur shop pnint 

2-107.39 BASIS OF PAYMENT. 8t,,.,J ~tnu~ture,., will be paid 
for at tho l"Plltnwt unit prite.1 for contretti n1nsonry1 iteel 
reinfuree1ne11t, 1uetul railiag and structurul steel. Thc:1e unit 
pri<·ea sbnll lie full _p11_,•1nt-nt ff)r furnishing- o.ll n1ateriaJ3; 
pre1mr.Hion, in('luJing- fa.bri.ratiun; tran~pona.t-ion, t:r(',:tion, to
gether with furni~hiug alJ lalior, t!quipment and incideuta.ls to 
i-on1plet{, tho E-1 n1eture, in1•lu,li.n~ the painting of the- l.'on1plet"d 
!ltrU('.ture 1n a,('corda.nC"e ,,ith tLe plo.ns ar.J the.~,, ;;peC"ifications. 

Section 2408. Tin1bcr Structures 

2108.01 I>ESORIPTION. Thi~ t-Cetiori ~hn.U n.pply to the 
C(lti'ltrul'ti,)n of strnctu.re.t <'OtHpOfie,l ·wl101ly of timber 01' of 
timUcr combined with 1:1tnil'turn) :-teel or concrete. Tbe prv· 
vif!ion~ of Stlctions 2401, 2.-l021 2-±03, 2404, 240.3, 24.07, 2501, 2~(lj 
nnd 2509 ~hall npply 1o the vnriou11 pha~f's of thr l:'1)t1:.truct.ion. 
'l'he tindier porUons 1if the strurh1rt1 hlm]l Lu built to confur.:n 
to th(' ,1etnih•d plllllfi e.11d thc.i~ !!opecifh·ntion~. 

2108.02 MATERIALS. .-\11 nu1.t11riais, U!lcrl in timber con
~truction .1>hfl.1\ eor1for1n to tho rc,1,uremcut~ of Purt l V for 
the rei,pcc:th-t: niatcrial a~ follows: 

A. Timber and Lumber. tJntr(lfl{t•d t:trurtural pnrt~ to be 
painted abaU be furnished 848. All strini;ert Bhall 
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be i;urfacl•J :! edges. ,All othi>r sawP,1 timl,~r shall be 
f11rnbh1·U roug-h uulc.,,:s vtherwi.se ,a,pecifierl. 

1. l' 11lre-ateJ i;tru..:tllr:i.l part:- Clas~ ~\ _______ . ..':-et:tll'll 1-138 

:!. f'ntrP-r,teJ 1101t-.2;truLturnJ part~ ~i:::;, 

3. Trcutet! tin1b1:;r. Clat-,; tl __ 

-1-. I'Jli.ng 

B. Steel. 

..... ---- ......... 
. ..Btlctiou --t-13..,, 

~- -~ection 1139 

L Rteol ro,l, fur h:u~it'Jll 111t>111her~ and all 
vL.te,-i and stru<"tura.J sbnpe<l .. _____ ~----- ....•.•. S,!t!tiCln -413j 

2. l:lteel n~i.Bfo-r('ewt'nt for r-oocrcte.... ___ .8£"cl,ion 1131 

C. Paint . . .. --
D. Creosote __ .. ____ Artj('1e 41:'{6,(ll 

1-;. Plastic Cement ..... Pn.ragrnph i1:.lfiJ1:?.E' 

F. Ha.rd.-wa.re. AH bar,]wu.re ~lin.11 b .. of f-tan1lard quality. 
All holti;, roJs, ntl.ils. lag- 11('rl'\\-.~, wa .. ber:' and nut~ 
fe:reept fc1no.le. threaU~) which are to l,e u:-C'd tbr•H1gh 
nr in co!ltU<'t with treuted timber sh.oll he r;oateJ. with 
not ll''iS tha.n 1.0 ounce of zinc pc.r 11qutt.ru foot of sur
fare applied lJy th-0 hnt (li.11 prol'f.''-.'!. 

n11i"n the pJatl'> ;.pJ>eify ti1' T('l•ls for ,ving wnlls to be 
coated rdth wuterproolini:;, the tie rod~ n1•ed uot ht, 
,.inc Cf/tlt<'•l. l~nh's,; olhorwi~c ~hown on the plan~, all 
bolts ;;hall ha...-B either square or he.l:ugonal heu<l& aurl 
llllt~. 

\Vnsht~T8 sh.all be w;o<l unfler n\I l,olt hca,lti runl nuta 
wbi(!h ,,-(HllJ otherwi:-<i> 1,1:l in contact. witb wood, .At 

the nption of the CQ11tnictor, the \-vosher,- 1na.v he 
either 1·1L:ot ,11 11u1.llealilt· iron. hut tb('!ir diameter ~haJl 
Le at lea::tt '.11;2 tint<,» thnt of thft holt with "·hicb they 
are u!'lerl. ,Yash,cr head l.,olt~ and ,~·11-.ber nut;; of u 
design apprrp,·e-11 lty the En&-ine-er 1m1y be n,ied in lieu 
of ::oepuratc wa!'!hcrs. 

'f'ur /a~t1:ning hr:icing !'1.u,J other 11Hnnhcr!,:! to pile1<1 

the ('nntntrt,11· ~hall furni~h ho1t-1 with h•ngth~ wl,ich 
"Ollfonn to tbr· diumcter, --hnpc un1l lJO.'litionR of the 
piles 1<0 tha.t extra wasl1tJ1:. or 1!1h"in1s vdll not be re
quire1l to trike up exet•::<,'l l•~n,&rtb.~ of L.,olt~. 

Nail1:1 t;}ui.11 lie r11un,I or o\·a.l steel v.·ire nnils of 
!'.tandanl 4.1inhty. )luchine l1olts, Urift pint!: or (1owelli 
1nay be either wrought iron or Mtructurnl grtule stet!l. 
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G. Timber Connecton. .Metal eonnector!I for resisting 
ahea.ring 'Strl.l.l~ea between tenl!ion merober.m and for 
spreading the stress over the entire meru~r ahall ~ of 
a deaign approved by the Engineer. They aha.II be- ma.de 
of metal and shaJl be of irufficiently rugged type to 
with.i!ti.nd the handling a.nd in.st.a.llation without damage. 

2408.03 STORAGE OF MATERIALS. Luniber and timber 
when delivered to the !rite of the work. ehall be stored in neat 
pilali. The ground underneath anl1 in the ""icinity qf material 
piles shall be cleared of wcedi,. and ruU001th, Untreated lumber 
shall be op.en st-ackeJ on suitable skii.ls at. least 12' lllebo,. above 
ground and above possible high w11tl!r. The piles "f lumber 
i.hall be arranged to abed water and prevent warping, a.nd 
when stored o••er & long period, tilui.ll be further protecte.U 
by BUitablfl COYering. 

TreatE.>d timber and treated pilin&; sbe.ll be close stacked 
and piled. Vi'hen storet1 for long pcriod11, the tops of titack:. 
anJ enria of pieceR ,;hall be eovf'.rt'.'d tQ protect tbe nintodal 
from the direct -ra.ys of the sun. 

l-Iit1ce1laneoii9 material a11d l1ardu--4re !-<hall l,o .stored in a 
manner which will prevent lou or dauwg:e to the same. 

2408.ot HOLES FOR BOLTS, DOWELS, RODS AND LAG 
SCREWS. Hole, for drift bolts and dow,•1$ '!'<ball be bored 
1/18 inch einnller than the XJomi.nal diameter of the l}Q!t or 
dowel uaed. Role.~ shall be bored to the propt'r depth l'O thal 
they are fully oe.eupietl when the <l.o·well'I are in plute. Jiolcs 
for rodll 0,nd bolts othc-r thl\n tl.rLft,s nod do"·cl:t t,,boll be bored 
to the 1Jame ,:ize a! the nonrioal Ulonu•tPr of the bolt or rvd 
uMtd. Holes for lag f{'re-ws ,ha.11 lle bo,e1l with 11, Lit nllt largt>r 
than the hotly of the ,crew at the ba!'!c of th£> thn•a~. 

\Vhere the heads of bolt., or la~ 11crewR "·oul<l in!e1'.ft>tc l"ith 
tre.ffie or ·with other etrufltural '(lart;:, ! hey ~hlUl bt! counter• 

aunk. 

2408.05 TBBA11'ME.NT OF CREOSOTED PILE HEADS, After 
cutting, all i;urfnces of crt'osotetl pile ]1ead[fll cut after tlie rile.:; 
W11re treated •hall he giYen tw·o bC>aYy llrusb coti.t~ of hot 
cr&o1ote oil followed by a thin l'O&ting of _pl11.M-til' nsphnlt ct'lni&Dt 

apecilied in P$ragrapl1 4120,021". 
For uncu.pped pilee nnil pile• with wood rap'I, tho (·utoff 

shall be covered with a ahi,ct nf usphR.lt roofing 1oufrt.<"Cd with 
powdered ta.le or mica not lightt-r thaD 55•pound gr1t.de, or with 
a sheet of eoppf,r or zinc weighing not le1118 thnn 16 ounee11 peT 
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aqua.re. foot, 'This rovering shall be nea.tly fitted a.nd bent 
down a.round the eidee of the pi.le 6 to 8 inc.hes. The edgea 
shall be neatly trinlllled to a horizontal line and firmly 
fastened to the pile with galvanizeJ roofing nnils, The cover
i..ug ahall then be secured near it,i lower edge by at least three 
wraps of gulvanized wire not smaller tban 14: gauge. 

For steel ebannel caps. after treatment wit.h two brush coats 
of bot creosote, the entire i;urface which bas been cut after 
tho pile was treated shn.11 be roated with & 1a.yer of plaatio 
cement and after the cn.p i!i placed all joints between the ca.p 
and the pile Rba.11 be troweled full o-f plastic cement. 

2408.06 TREATMENT OF UNTREATED TIMBEB., When 
tL:pecified on the plans or Special Pro,,i.aions the attrle.ees of 
tllltreate-<1 timber• and lumber shall be given tho following 

treatment: 
Two brUBh eoats of bot creosote oil shall be applied to the 

ends, tops and all contact surfaces of ,ills, Ca.ps1 floor beamfl 
and stringer11; a.ll ends, jointa and contact surfaces of posta, 
bra'Cing, and truss members; a.nd all piling tops after cutoff. 
The bncli:. faces of bulk bead plank and all other timber which 

is in contact with earth1 metal or other timber shall be 
simihirly treated. 

The ends and top& of all cap111, floor beams, and etringtirt1 
after the brush eoate of creoi'lote have been absorbed shall be 
given a coat of pla!!tie cement appro.x:irnately ¾ inch thick. 
The plastic cement -which is squeezed out froru between con• 
tart surfaces shall he struck off neatly with a. troweL 

2408.07 WORKMAN:iH.IP, All workmanship sball be first
eWa throughout. Cou1pent-Ont bridge carpenters shall be em
ployed and all framing sha.ll be true and exact. Nail& and 
!.'!pikes shall be drivon with just sufficient force to e.et the 
bead~ !lueh with the wood surface. Deop hainmer mark, in 
wood 11urfae~ shall bo eonsitl.oTed ns e11idenee of poor work
manship. 

Treated tiwbeTs ahnll be carefully bnndled without !'lndden 
dropping, breaking of outer fibers, lirui!!ing or penetrating the 
trea.te<l eurface with tool1 811-Ch U.R cant books, peavey&, timber 
ton~s or pike poles. 

2408.08 PRAM.ING. All lumber nnd Umber shnll bo aceur• 
nt~ly cut and framed to a close fit in such manner that the 
jointa wi.11 have even bearing over the entire eontaet aurfaees . 



l!l2 Tu,nr.a 5TRUCTl:B£ 

2408.16 CONC'RETE. Any concrete requi.red in coilllection 
with timber structures shall conform to the req_u.irementa of 
Section 2403. 

2'08.17 METHOD OF MEAS1Tft.EME:N'T. The quantit.y of 
ea~h of the various classes of timber will be eomputed by the 
Engineer in tbo11sands of board feet from tho nominal i't'idlh 
and thickneu and the actual length of material entering into 
the finished work. The Engineer will elso compute the qua'D.
titiea of \'&.rious other item, included in the contl'&Ct in ac
cordance with the metbo~ provided for the respective con

struction or material. 
The weight of structural steel shall include the uet weights 

of rQlled shapes or plate~, of rod11 ttsed u tenf<ion members, 
o..nd of all bolts e.nd rivets used to f11iten steel parts together. 

The weight of drift bolUI, dowels, wa.--hers, bolts and other 
hardware used to fa.!lten ,vood parts together or to 11tel!l mem
bers will not be included in tb·e weight of structunt.l st&el but 
such itetus shall be included in the weight of tniseellun~oua 
hardw-are, and shall Le BO eoruputed Uy the Engineer. 

Spikes and no.ils vdll not be measured separately for pay• 
ment but sh.n.11 be tonsiderod o.s incidental to the timber con

struction. 

2.WS.18 BASIS OF PAYMENT. Timber structures ahall be 
paid for o.t the contract unit prices for Excavation for struc
tures, Piling, Untreated Timber Cius A or OJ&S!I C, Treated 
Timber, Concrete M1U1onry, Steel Reinforcement, Structural 
Steel and Miacellaneoua Hardware, as i-pecified in the contra.et. 
These nnit prices shall be fu.11 payment for furnUJhing all m&· 
teriala, equipment nnd 111.Lor a.nd th.e performance of all inci
dental work neceasary to complete the work in conformance 
wlth the plans and these specifications. 

Section 2409, Plank Floors 

2409.01 GENE:RAI. This construction shall consist of 
furnishing aud installing eithe.r tTeat~d or untreated single or 
double pla.nk floors in accordance with the detailed plans a.nd 
the .following provilriollll: 

2409.02 MATERIALS. All material& u.eed in the construe· 
tion of plank bridge floor11 shall conform to the requirements 
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of the plan.a or the Special ProvisionB aud to the requirements 
of Part IV for tbs re:1,pective ma.te-riala a.a Uated below: 

Untreated lumber ---·--···-----···-··-····--·--·-···•··_$ection 4138 
Tre&ted lumber ·····-··•·---······-·-·-·····--·•-··-··Section 4139 

Floor clips shall be of a design a.ppro.,-ed by the Engineer. 
They shall be steel plates not leu tba.n ¾ inch thick,. coated 
a.ft.er shearing and punching, with not leu tha.n 1.0 ounce of 
zinc per square foot of i;urface. Other hard...,re and naila 
shall conform to the r~quirements of Paragraph 2408.02-F~ 

24.09.0S CONSTRUCTION. All floor plank aball be la.icl 
with the hen.rt aide down. Rough plank ah&ll be laid With not 
more than ¼ ineh opening between the plank. Adja.ceo.t plank. 
la.id in the floor shall not vary more than 1,4 ineb in thiekneai. 
Surfaced plank 11hall fit tightly together and preiH::nt a amootb., 
uniform surface without varia.tion due to difference io thiek
nes11 or surfa.cing of the pla.ok. 

When tho deiilgn requires wood atringel'a or uailiug stript 
on steel bee.ma each plank 11,ba!l be seeurely spiked to ~ 
nailing strip or joist with not less than two wiro spikea. 'Tb.• 
length of spikes used 1:1ball be 3 inches g-reater than th• 11om
ina.l thickness of the plank. 

All shims and scupper blocks shall be fastened aeou~ly to 
the plank floor. The ends of the plank 11ball be cut to a t'l'WI 
line parallel to th-e center line of the roadway. 

,vheo. specified in the plans, the floor may be at.tubed. to 
the steel stringers or joists by steel clips. The elipa aball be 
securely held between the plank by double _poh;ittd naUa OJ ~:r 
hooks or fins on the clips which engage both adjaeerat plaa):1 _ 

A. Single Plank Floors. Single pl&nk f1oon ebell ....,_ 
of a. single layer of wood plank of the me aad ~ 
specified. 

When the plank floor i1 to M 90Wtetl "1th· 11,ptzt";· 
plank 11,'ee.ring 11u.rface the floof plank ahaJJ- 1", av,:faot4 
on at leut one aide and one edae- 'l;'imbw I.or p!eaJr 
floora which are iruita.lled u aubflOQn. 1or uphalt. pJ•nk 
wea.ring aur!a.ee, or for double plank tloPn.,. Mall be 
given full preuure pr-eao"•ti•• i.tmeat M ~ 
in Section 4.137, unlese otherwiae indieaw4.oa ~ ti¥•• 

B. Double Pla'1lr: Flool:I. DOIJblo p)•o): ~ w"'1a .. , ... 
fied on the plana ah.all coMiat of t-f,o llf•n of pJu,~ 
sup-ported by atringera or jolatJ,.. TM 1mf IIO\ITN- ol 
plank shall be laid parallel to loo ol,u•.,.,.w of Q,e 
bridge and tho top courN ~tl 'to tu. .,._te, Dae ftf 
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the :ro:idway, 'l'l1e pl.ant 5hn.ll he laid in the mannt>r 
i,peeifif'ad abo,·e. The top course- ot plank sha.ll be k!j:f. 
en~d to the lowel' eour~e l,y two splkes rta{'l'd iD pairs 
a! intervals of not more, thao -1 feet. 'The length of 
111,ike-~ u,ed Rhall he- 3 u1ehf!s grenter th.en th~ ·,:l\;,111inal 
th_lc.ktie~" of the _rt:rnk. At the ends of tho · Hrirlge thee 
planks i;hall he beYeled in IRl<"h fl manner as, to 11r,_1vide 
a !;WOotb riding surface. 

2409.04 METHOD OF M.EASUKE~IENT. Tho quantity of. 
lumber u..<>.ed in plaTtk flonrg ~li.ttH he t-ornr1.1tcd· 1,, the :Cn~nCt·r 
in thou"l!.nd boartl l~t a~ pro\·ide.J 1u ~-\rtic!E' ~-1118.li. ~ui.l~ 
and otl1t·r hardware ,ri11 he cnru,idtrrrl incitlental to the type 
of con'JtJ'l.tetion n.nd will ntJt be 1nea:.tHc-d l'eµaratt-ly for pay· 
ment. 

2!09.05 BASIS OF PAYMENT, Plank bridge floors built 
in a.c.;:ordattte ·with the det~ileJ 1ila119 will be paid for at the 
<'ontract unit prirea per thou~and lJottrJ fct'.t for the typt"lf nnd 
gra.de.11 of luruher 11JH•1:i(it•rl in I.he con1ra,·t. 'rh~:!e prit~<!ls :-hall 
be full pu,yuient for furnir-h.ing all htl"'1ber1 nail:-1 mll't:ellan(:nus, 
hnrd"·art.· and other n1:-th·rln]e1 a.nrl the ~•\U(orn1,11nte of all in· 
ciJ('Otlll work neceM1nry to comr,kte the ttru(•tuttt in e.ccor<l• 
e.nce Rith the plan.,, an,l tL~c ipecifi<'31 ions. 

Section 2410. Laminated ,tood Floors 

2110.01 DESCRIPTION. This 1·,1nstruction 1shall consi.-,t {,r 
furni~hing a1td it1,1tn.lling t>ither trl\B.l:t'il or untrf'~te,J lamiuc.terl: 
flf).or:1 .in i:i.c-cordunetl with the detuilcJ plan:- :1nrl the 1'11Ht>wing 

pro\"'isions: 

2410.02 MATEB.TAT.S. 

A. LumMr. The floor !\tripJ1; shal1 he of the nrimlna.l di
mt\.nsion;,, showu nn tl,c pln1"~, !-!UrfarC"d 4 t1ide ... AU 
str-ip1t for treate><l (lr nolr('nte,{ floors toliaU h" (If J1oug· 
la~ fir OT Suutheru Pin('

1 
eonfr,nrUng to the requirf'cment~ 

fnr t'lUi<S C lumber, Scctit.'n 4138. 

B. Ha.rdwa.re. All hardware sh&ll eouform to the rcq11ira
ment!'I of Pa.rngrnph l:!4-0S.O~.l' ~.x~•~•pt that nAiJl' 1hl'd in 
trC'ntcrl materhil llhalI l,c ('onle!l ·with not lc~lf thao 1.0 
ouTice of zinc per "qusrc f(,ot of !lnrf:1ec. l'lof'lr clip!'! 
!'lbnll be ¼ i.nch !ltee-1 r,lul,•.s f,f a dt~'Ji,;n •r•pH1v1•1l by 
the F.nglneer1 and r•oa.hnl, nfh•r shearing 9Ud. puntbing, 
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wit-h not less thnn 1.0 ovnee of zinc per square .foot of 

wrf:iee. 

2-110.03 CONST.RUCTION. The floor 11trips 1hall be placed 
on edge and ,,,;:.cnrol,\· nniled to pr&·eiling strips with at leaRt 
one nail in eneh ~pnce bet"ecn 8tringtir:. or joists. The length 
of th{'!>-0 nAib 1<hnll be not Je--.;:; than 3,;. tiiues the nominal 
thicknf'~ll of the ,-tri!J.~· 1-'or floors with wood st-ringers or with 
nailing :-t1·ip'> ('TI ~tet-1 hean1~ co.ch floor "-tr.ip l'lhnll be toe-nailed 
to en.ch i-t.rinf:'er (It 11ailin.; F-trip with ~Od nail,-, 

\Vhen :-o pro\ id,iJ on tl,e planH1 lumiuate<l t1oor~ mtty be 
attat'he,l dirc,·tly to :-<teel l,cu.Uls bJ means l)f r}ips. E~ch clip 
... hall hr l't.'cHrcl ;v nailed to rlie floor ,.,trips with not le11s thu.n 
t1'·o :!Od nRil .... t'ure ~boll be tilken in iniit:i.Uing clip3 to in~ure 
thttt th,1 t1(1or !e<tr'ip Is hel ◄ l firmly in contn,·t with the &teel 

beam. 
~1H'tt•~!il\·e t-trir3 sholl be )10 plfl.etul and fastened as to bear 

finnly on n.ll su1,ports and to be in close- contact with the 
vrece1ling ,_.tl'ip. 'rhe spn1.:e b,,tween n.ny two adjacent atrips 
sluill not exec-et:\ 1~ inch. The surface of the completed floor 
(tball !'lhO\\' no vnri:i.tion iu elevation greater than ¾ inch be• 

tween o.Jjaf'eut strips. 

'!'he ~nd~ of the strips i!hall he cut in line11 parallel to the 
ct-nter line of the road\\ ay. 

l.:"'lonr ,Irainng-o ~hall he provilled by 1nCt'tns of t-:rown in the 
roa,1w-ay ~urf:H'('. 

2!110.0--l METHOD OI' MEASUREMENT. The quantity of 
lun1Ler u~1} in lnmiutited "uo,l flQor~ i-b~tll Le cu1npute1l by 
the Engineer in thoo~anJia of boarJ feet fn)TU the nominal 
,vi,1th8 all,\ tldck11e~ses of thl' ~trip~ und the o"·erall dimentiions 
of the floor pnrnllt<l to tbe length of the strips. Naill!, clips 
1,ocl otbPr hardw-arfl '\'ill he considerfl<l iocidcntal to thi11 ty1)e 
of eon::.truetion and ·will not be nl1'8$Ured !<Cparately for pay· 
rnent. 

24.10.05 BASIS OF PAYMENT. I.nminated oi- ~t-rip floori~ 
b11ilt in aecurdanl'e ,..-ith the d~•ta,ilod plan:-o; will be paid for 
at the tontra<.:t unit price per thnusaT1d board feet for Clo.r-:-o; 
C 1nroher. This prh~ :alrnll lw full pnyiuent for furnisbinl'.: o.11 
ln111Lt·r, hanJw1~n.· (1111\ otl,t•r 1;1nteri11l, nnJ performant·r of 1111 
1nciUcntal work ne~t•-~stlry to com1ilete thl' Htructure in n('cord 
ance with the dctailt!U plane and these specific11.tioni.. 
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Section 2411. Concrete Floon 
2411.01 DESCRIPTION. The Mlllltruction herein apecified 

11hs.l1 include al] cone-rete floors or concrete wearing !'lur:fac-ea 
on timber, concrete 11.nd steel bridgee. The. requirement.II of 
Sertion, 2403 and 2404 i-hn.11 apply to th.ls con~t-ructlon in 
addition to the following require.ruents: 

2411.02 CLASS OF CONCRETE. 'l'he concrete used for &11 
concrete Iloor11 and concrete ?oe&ring surfaeea t-hall be Cla1s A 
concrete as specified in Section 24.03. 

2ill.03 SWINGING THE SPAN AND SDPPOBT OF 
l'O:&MS- Defore the concrete itt placed in the floor of a. steel 
span, tho centering of the spe..n eh&ll bo etruek and the span 
swnng free on its pe-tm1l.nent supports. Unleas otherwille epeci
fi~d on the pla.na, forms for concrete .f)oors and curbs shs.ll 
be supported entirely by the steel which ia to support the eon 
erete. 

24:11.04 PLACING :B.EINFOROEMEN'T. Steel ba.r rein• 
forcoment in floor slabs or re~urfa.cing shall be wire1l rigidly 
at each intersection. Steel fa.bric r6lnforcement 11hall b" of 
elei::trica.lly tre-kleU rectangulax mesh. Unleu it is deli,•ered in 
flnt theets, fahric reinfort:en1ent shall be 1traightened into 
flo.t sheets by pn8.8ing it through adequate straightening roll~. 
All reinforre:r;nent shall be plnced in the exae:t loca.tion speci • 
fied on tho pln~. 

Horizontal rein.force,me.nt ,;hall be 11upporte-d by 1neana of an 
adequa.tQ numb~r of metal P.Upports a.s specifie1i in Artir.Ie 
2404.06. 

COllcrete !!hnll not be placed i.n a floO-r until the Eni:,ueer 
hal'J in.spected and 11.pprovod the placing aud fast(m.ing of tb.e 
reinforcement. 

Ncce!ls&ry 1plices of longitudinal reinforce111eut shall be made 
a11 nearly fl.111 poe:111ible to points where teoMon in the steel will 
he least. 

2411.05 PLACING OONCJR.ETE, The method of pl&<'ement 
of f1oorl'I on steel ~truetur011 aha.11 be varied with the relative 
8tiff'nei!I~ ()f the struct.l.O'e to the <"Dd thnt deflections due t6 
tho lotul of the !loor ma.y n~t ca.use llll<'orrected dh,tortions of 
the surfn.ce of the floor. Floors for rela.ti-vely stiff, simple 
i:pan!I may bo plared by ru, opt>ra.tion proceeding f-Ton1 one- end 
of the 11111an to the other. Tht'! u1othod of placing floors oo le~l'I 
rigid span11 sbnlt confonn to thnt 8hown on the plans. Thti 
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eont-ret& in floori;. shall be placed or finished with vibratiou 
as pro,·ided in Article 2-103.11. 

r · 2411.06 PLACING WE.ABmG SUEFACES. Concrete wea.r· 
ing ::iurfaces plaeed as a second course on eoncrete slab floors 
of steel or concrete bridges shall be placed coutinuously from 
vne end of bridge. Expansion joints shall be furnished anJ in· 
stalled to u1ateh existing expansion joints. 

' 

• 

Tb-e portion of the expansion joint material wb.ith extends 
through the curb shall be double the thickness of the joint in 
the wearing surface. The thieknef!IS of e::r.pans.ion jojnt 1uat('rial 
in the reliurfacing :;1ball not be less than one and one•half times 
the. thieknesa of exparuiion Joint material in the original $1.1.r· 

face. 
The old concrete floor shall be thoroughly cleaned of all 

dirt anJ loo.,c or fooeign material. All shattered or unsound 
euntrt'te shall be completely remoYed. High spots which would 
roduc.e the finnl thickness of the resurfacing by n1ore than 2S 
pet cent of the delligned thickness shall be removed. '!'he noor 
shall he kept wel for at le11::1t one hour in advance of placing 

the concoete. 

241L07 COR.SS. For floors which are poured as a 1n.ono
lith, the curb nilly be poured integrally with the floor slab. 
For span!I on which the floor is CMt in two or more sections 
to balance the de:i.d 1oarl deflections1 the ~urbs sha.ll not be 
voured until the entlre floor elitb ha~ l,een plu.eod. lTnless 
otherw-i1n~ E-pecitied on lhe plans1 curbij p!!l('e1l after tlie floos 
slab baa eet ~ball l.Je dO\'teleJ to the floor s.lnh witb ½-in('b 
8teel do,ve1~ plu.ced ut not nHffO th:tn 24-in,:h l'Pnters. 

2411.08 JOINTS. }:::r.pan11i.on jointl'i. !ih:\11 Lt> CODcitructed 
Uetween spans1 botween the ,\nd,i •lf the floor and haek walls, 
and under the C'nds of en.eh floor re'l.ting- r,n an abutment.. The 
location., type of fUler rind wirlth of c.xpan!-ion joint8 !!bnll t,e 
as shown on th~ plnna. \·ertieal 1'.'X:pnn-.ion jo,ints in eoncrete 
floor~ Rb all be proteeted by ~tee] pl:.1 te,i of tl1c type i1hown 
on the plnoa. The Contrartor for the !luperstructure shall fur
nii::h and in!lWl all !!U('h plntc!l an<l any requi:rei't at the ends of 
a bridge to conn1>ct with existing pavern~nta Ol' structures. 

2111.09 DRAINAGE. Transverse drainage shall be secured 
by mean11 of crown in tbt- roadway 11urf(u•e, Longitudinal drai'n.· 
age sha.11 be eeeured by ca.st iton or welded stool drain1 placed 
in the r.oncrete floor or curb in the locatione shown on tht 
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plan~. ~\.11 Jralns and their Lo,·er!! i;hu1I Le furuished and Hi• 

sta.1100 b;r the C(J1tlfactur for the superstruc:turc. 

2411.10 SURF ACE FINISH. .After the i:nor 1·ete- lil pW.c0d1 
it shnll he 1<tru1.:k off w1tb a. ti't11J)httc tu pr~1vido tl1~ p,.,p .. ·.1 

• l'ro·wn. 'l'he top ~urfaee 0.f all eon"rt::te floor~ l.'11lt'~ Qt!tCf1'•bti 
~pecified on the plan~, !-<'hall fip ll:! .1,t fin· .. 3t·U t) -., i,.01.otith, e, et\. 
surfat•t, as provided under .\.rti<·le !"~HJ.!?-1 fur ,·oncrete pav(I 
ment. For this 1,JUrpoi-e the Contractor shall provide (hju;pn1o>nt 

of the typo ~pctifi1!d 11ndcr Artide .:3:301.!.>{J. 

2411.11 OU&ING. The cor.er4!-t e 11h&ll 1_,e Lept damp for n 
period of four Jay~ h.J p1·ovido,l u1 A1tiele ~-tlJJ..J:2. 

2,j,ll.12 BASIS OF PAYMENT, Concrete t1oor-:; built :.11 

accordan(>c ·with the detu.iled vlau,1 ,vill he pai.J for t.t th~ i.'t>IJ 

tract unit pr.in·~ fur Concret~ '.\Ia!'.uur~·, ~teel R,·inforc,>111ent. 
StructnI:1.l Stee-1, etc.., a~ specif11;d in the ,·,1ul1;,,.·t. Th,·~e nnit 
prices .~hall lJe full paymc-nl for furn1;!hini; tdl inaterials, t>quip• 
ment, Jald,r, aoU pt'rfon,,ing all 11·orl;. net'e.!l.s"4ry to cor.1plete 
i:he stnl!.·tun: in ('unforn,n.arc• with t.Le plans aud tb1.•.._e ape.:i
fication!I. 

~o dedu,·tiou will Le n1aJe for tlie -c-olume of c.unereieo di.1• 

placlitl by floor draini-, ex1,an1"-iu11 Juiri.ts 1.:0,i 11,('taJ str-ips for 
!>ealing joints. The ,:ost of non-n1etalic expnn!ion joan 1Haten::il 
aJJrl ruetal ~trip~ f<n ,a.caJin6 joints slu1ll be iudud,,<J 1n th(' 
price per l'Uhi.: y11r-rl for cont'n'tl' 1ua;.<.11i·y. J ho \\ eight of 
,'-ltructurr,1 ,-tei;>l pS!.i•l for "hit\1 include all .•·tt>t.•l cxp1n1si1,.n1 plate-,, 
C'a~tings of stt>0cl or irun, o.r ,1eklt·,l ..;i11lp€'S for floor drain:.; 
beariuit plate~, :tnd1or bult11 and ,ither f'.teel part., ex.:ept 1,t,.-,•l 
reinforrt•u1ent tor ;:01H:reto tlll•l the ~1a~tal f11.ste.uing~ ther1-to1 

Section 2412. Asphalt Plank \Vearing Surface 

2-112.01 DESCRIPTION. This work .,Lall co11:-b.t of tile ..:on
struction of a pre-rnol(led bitun1inou~ 11111.nk wt•arin~ ~llrl.,.,·e 

on wood or concrete flonr~ ,_,f lJriilgi-a i11 aeconlanea ,vit:h the 
plttos and tho fnllowing provisions. 

2-112.02 MATERIALS. 
tinn of a15ph11\t plank wen.rin~ 
r('qnireme1,t:<1 for the respt>etivo 

.\~pbalt Pl11nk· ___ _ 

A~phatt for Seating- Cra,·ks und !or 
.lfop co1;1.t on Floors. ·-·- -· 

tn tbe eon3truc-, 
('o!l.fori:i to th1 

li~tcd below: 
.\rt.1ele 41:!11.rJ 

A rt• r le 4120.(IJ 
SS--100 Pe,11:tru.tion 

1 
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Nuils use1l to fn.~teu u~phalt plank sbnll be 20d con1ruou 
fl lre nn.il~ con.tu\,] with not le,;s than 1.0 ounce of zinc per 
"''1uar1) fooJt of surf;1t·e. 

2112.03 PREPARATION or CONCRETE FLOOR. '\'here 
an a,-.phalt plank. ,ve!1rh1g ,-.urfaco i-; to be pluced on a. roncreto 
11ovr, the coutrete t-l,llll be elea11cd r,f all <li-rt and other loO~t' 
tuatenal. [f neces,;ary it ~hull Le flu:--hcJ ,,._ilh water nnJ 
thoi;oughl.r ln111:<hetl ·with stiff broo,us. If the £~our i,; not sroooLh 
aad tTue to grade and tro:.:a. section, ~ mortar cushion of Cla.s11 
C concrete a~ ,l,l)Ctifit•U i11 Section 2403 1-hall Lo spread on the 
olJ cour:nne floor. Th.i,:, cushion shall bo so spread o.~ to pro• 
vide a mir1i1uum thickness of one inch oud ~hall be finii;hl!d to 
produce a. 1>urfntc \\'bith when te:-iteJ with n 10-foot straight· 
edge- E-huws nri , nriation great..:r tbau 1,~ inch, 1'bit< mortar cont 
~hall tJe c11re,l with wet burlap a1,, ~pet1fied in Para.g"Tapb 
23lll.24-J-; and :;hnll bo nllo,\eU to hanlen for nt least four do.yr; 
before the a1<phalt :plank wearing !lurf~ce is placed upon it. 

The toncrete or mortar surface .~hnll be thorougbly dry he
fore the n:op coat Li applied. 

2412.0-1 PREPARATION OF PLANK FLOORS. When a:;. 
phall ph111k \1•cflri11g :$U1"f!l.<'e is to ho laitl on plank floors, the 
floor~ :-;h,1H )\C chianed oi all loo::;e nud foTeign mnterio.L Floor~ 
abu.ll hr f< 1•cur(ll) fn!ttened to 11rcvent vibration. All cracks 
great.er than 1'.1 -inc:h ~hall be co1 ered with metal batte,n:-i. 
Variation iu thii:kne~.;. of tidjnrent plt111k greater tha.11 ¼ inch 
:,i!tall he curre<'tf'd hy 1'eplncing with new· 1naterial. 

2412.06 HANDLIN-G AND STORAGE. Asphalt plank sbo.11 
J,e hnn,lled 011,l :-:torecl in sueh n. n1auner a3 to u"~oid 8.oy 
breakage or deforn1ation. In storage they 11hall be protm:tcd 
fron, the dire('t rl'.Ly'i of the "un. A phu1k which beco1nes de
forrned or nii,,,hapcn shnll be J"<'je1•Led, A pla1,k shall be llOn

~jdered deforwed whcu either face 1lev:rrts more than 1lJ. inch 
fn:nu a plane surface upon whieh it li'. placed. 

2412.06 LA YING ASPHALT PLANK. Prortiptly o.fter the
floor has l,ccn prepnrcJ, tlit> a,:,.:phalt plnnk !shall be laid a"' 
!'lpeeified below., 

The plank shall l,e luid ,rith their long nxos parallel to th•· 
center line of the rou.Jway nu.less otlter,viae &bown on the plan-t 
or irpe<'ified in th~ Speeial ProvisionB. 

Plank sbaU ho t:or~ed tightly together by means of jacks()· 
utLer devi(•e" :ao that the cracks between pla.nk.H do not exceed 

' 
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1/16 inch. The edgt111 of the, planks to wldth prea.!'ure i.s &p
plied &hall be vrotected from ba.tteriug or br\.>uking. The pltl.nk 
tihull be kept in Bfra.igbt alignment anJ to an tn'en tiurfaca. 
Pla.nk with edges 'broken or split in nailing 11hall Le repl:1ce-d. 

A.sphtllt plank !ihall be laid on wood or conc:rete- floorjl o;; 
specified below; 

.\. Wood Floors. On v. ooJ fluors th-8: fl~l-'ha.lt plank shall 
be uailed at all c:orners anJ at inter"·als of cot 111on· 
tbon one foot on. both t!<lge~. Xe.Us shall not. bt: pLatl·•! 
furtber than 2 inches from the edge11 of the plank. J! 
the plank lihow any teudenl'r to IJ:li.t in nailing, 3/16 
inch holes shall be drilled auJ e-0unter1<u.nk for all na.il,;. 
!leads of naili, bhall be SUhk flU!h with the surfaee of 
the p1ank

1 
or "·hen couu tcrsunk ln clo;,e eontaet ,vith 

the plank anJ uot mnre than 1.5 inch below the surfllce. 

H. Conc.rete l"loon. A!!phalt heRteil to 375"'F. to 3~5°}'. 
•ball I.Je n1opped e,;-enl~• ovt'r tbe surfaeo. Care :,hRll ho 
uerci!!ed in bf'atlng the asphalt tu in~ure 11g:ainst over• 
he~tfng. The asphalt 1ha.il h,· appliell in a thin. unlff'rn1 
lclyer without irregula.ritiru1 l''1U~ed l1y the eou.g~altng 
of exce•• material. The al!phalt plank shall be laid while 
tbe asphalt i$ e=till bot tuid plasti•:. Th.e plank 1:1hnll 
then be rolled with a hea,.., ha.ll<l roller to force tLe!n 
into inti.mate contact with the coated concrete at all 

poh1ts. 

2412.07 FILLING C'RAOKS. A.fter the- bitumiuou.-. phu,k 
floor has been laid, all cracks tbaU be nt~atly l!!e:1lod with 
a.sphalt be:ltOJ. to 27;:i~F. to 32~°F. Cate ;.h,U.l be Ul>tid thut the 
asphalt is not overheated 1111d not 11pre:1d o,-or tho 1u1f11<:e Cl! 
the plank, but enough. rnn.teri::i.1 is u~ed to eomp1ctely fill tLe · 
('rnek. Sui.tR.ble pouring enns 'n·ith narrow Bpout !l.nd contT<1llod 

ori.fiee ~hall be use1J. 

2412.08 WEATHER CONDITIONS. \'i'henever pos.ible, 
th.it1 work shnll he pcrfornicJ. during ·warn1 Wl'ather ,\·lfh tne 
temperature ahnve (i0°1''. For fnJrk ,Jurin_g ,veuther l\·h,·.11 tLe 
temperature is he-low 60cl'., the rlank aha\\ be tl1or1111ghly 
hea.ted for at lea.<Jt two hours by iu11uer<1iou in teok of "-ate-r 
m~ntained between 90° and 120"F. 

2412.09 METHOD OF MEASUREMENT. The Engineer 
will compute the number of aquare y.a.rd$ of n~phalt pl&llk 
woo.Ting surface from mea.surf'r11ent11 of the eomplete~l w9rk. 
The volume of Cla.ss C eon(',rete used for ('ushlon and ll}vel· 
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ing course will l,e computed in cubic ynrds by the Engineer 
fro'.:\ the numbor 01' batthes used and the e.b!lolute volume en
tering into the nvonq_:e batch. 

2·112.10 BASIS or PAYMENT. The quantitie5 meneured 
as provided nLove will be paid for at the contra.et unit prices. 
Th-e~e J.>rieN, .~h:i.11 be full payment for furnishing all n1a.terial 
and e1p1ip1nellt a11d for ~rfornring all work necessary to com· 
plete the .!lnrfnce -in 3.ccorda.nco with the plans and these 
speci!itn.ti.ons. 

Section 2413. Bituminous Mat Wearing Surfaces 
for Bridge Floors 

2413.01 DESCRI.PTION. 'l'hi1a. construction sbnll consist of 
the prt>paration of the t,ridge floor and applicatifJn gf & bi· 
tum.inous n1tt wearhiir surface in a.etordanee with the plan:!! 
and the following provisions foT the type of weaTing ~urface 
~pecified in the contract. 

2~13.02 MA TBRIALS. 
A. Bitnm1nnus Materials. 'l'bt1 bituminouR ma.torial11 1,19ed 

shall coinply Viith the rt'quirenient:5 of Seetion 4106 for 
tb(> follrn,;-ing materials: 
Tar 1fat-Prinii::r 'l'nr (RT3) n.nd Binder (RT!l) _4120.09 
A .. sphalt Mat-Primer~Cutbaek Asphalt (RC-I) .. 4120.06 

Uincler f)lixt>d 11Iothod) Cutback Asphalt 
(RC·3) __ ····~ •···-··········- ......... - . ............... ~.06 

Rinih•r (Penl::'traHon )Jethod) 
Ont\Jark At:phnlt (RC-4) -·--······-·····---•-····--'l20.06 

B. Aggrega.te. Ag:g-regate for Ul-0 by the h1serted ~netra-
,. tion n1ethod ,:hn.ll conform to the T"Cf}uircmente for% inch 

eoyer aggrep;rt!e, Kcctio11 411]. Aggregates for mixed mat& 
, . Aha\l conforrn to the requirenientl'I of &-ction 4112, %• 

l 
l 
• 

11i2.e. 

2-113.03 WEATHER. 'l')lis Vi·ork ~lto•Jld pre!e.rabl7 be per• 
fonne<l ill hot ~ummer wl"ather in order to faciUtat-e the .oo-at• 
ing of tho aggrewite witb bitumen. In rool weather the Eagi• 
lJPer ru11.y r~quire the hf'nting of &ggregntet1 for pe.n.etratioll 
mC'lhocls and of all 1nate1 it'1s for the mixed method ia Ot4er 
to facilitate the conting of the materiaL 

2,J.13,0-t- PBEPARATION OF 1"HE BVBFLOO& Tile sub. 
floor -Phrtll he prepared in aecord:1nC,e wiih the folhnri.D.c pto· 
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vi,ions. The condition of the subfloor shall be ini;pected and 
approved hy the Engineer Lefore nny bituminous mbterial is 
applied. 

,A. Wood Sub!loor. Before placing the carpt:t coat, a.11 
parts of the subfloor !-hall be se..;urely fastened to pre• 
vent vi!J1·0.tion, anll all sharp ~ornerA, projeetioru. or 1r
rcguJa.rities in the 11urfaee s11all be reWQved. ~~ond that 
is \Torn or contains defeeti'l whirb ml!,y Oe injurious to 
the bituminou:s <'aq,et ~hall l"; rcwo,·ed and replaced 
with new ma.teri:tl. ~\uy openi11gs in the floor t>ha.11 be 
complct(•ly 11ealed with folded spelter coated ro('tal bat
tun!S or b_v- falki11g with oakum. ,\ll du&t, dirt1 dehrie, 
or foreign nia.terial on or at1ht'ring to the 11urfaee to be 
treate.J shall lie r1cu10,·ed. If nece8$aty, tho floor i.lu'-11 
be flusherl with 'Water onJ s~tnbhed cl"'an. If water i:, 
u11erl, the :;uhfloor shall be 1dlowed to bccon'.le thoroughly 
dry nnd then shall Le swept with stiff broom11 before 
appl);ng tlie first coa.t. 

B. Concrete Subfloor. The rcquirernents as to cleanliness 
speeified above for wood J;nb-floors ~hu11 o.h'IO apply ti) 

eoncrete subfloors. Irregularities in the 1urfate1 iiuch 
M n1ight projeet into or injure the bitumini:)U3 carpet 
shall be removed. Immediately before applyin[; the first 
coat. the surface .1thall be :,wept c!Mn and no traffic 
pennitte<l thereon u11til the carpet coat i! placed. 

2413.06 HEATING AND APPLICATION OF BITUMWOUS 
MATERIAL. All bitu1niJJoU8 mnte.rial will require bektin,? to 
11ecure a suffieiently liquid condiHon f"r apr,lic.ation. Care shall 
be used to insure that nune of tht'.\ niaterial iii. overheatcJ.. The 
,·ariou~ ma.terials Mha11 he he&terl tn te-mperature within the 
follow.iug limits: 

J.faterial Gr.adc 

Tnr --·····- ···-·• ····--· ·-······ ..... RT·3 
Ta-r ····-···· --··••-···-·······•··-· ··· •..... RT-9 
Cutback All"phalt ·•···-···~·•---•- HC-J 
CuthRck Asphalt ·•-··----· , .... RC·3 
Cutback A10phalt ..... ... - ... ..... ·-RC-4 

Temperature• °F, 
120-140 
200-!!25 
100· leG 
l:i0-200 
200•250 

.All Liturninou~ nia.terial for p-ri1ner, binrl,cr for inv(.>rted rene
trn.tion me,thod or for ~ual eoat:s ,hall he applied by a. pre,-sor-e 
!lpray, prefernhly from 11 eiel(·propcllcrl dlstributor mountell 
on pneumati!', tires1 with 1;<pray hara for varic,11!'; "W"i.Jth o! .dciµ, 
to be applied~ Whenever J?ruut.ible, tbe. bitnmino!ll material 
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shall be applied to the full width of surface to be treated in 
ont' strip. 

2413.06 PRTh!ING COAT. \Yhen tbe floor has been pre
pared in n.ecordanee with proYisiou~ of A.rticle 2413.04 the 
priming eout ~"11all be applied at the rn.to of 0.2 to 0.2il gallon 
per square ynrd. This c-oa.t shall be allowe<'l to thoroughly set 
before n:o.y l1inder or ,vearing 11urface is. placed thereon. 

2-113.07 CONSTRUCTION OF MATS BY INVERTED PEN
ETRATION METHOD. }.fats constructed by the inverted 
per.etrnti1)n n1ethorl e.bnll coruiist ot a double application of 
bitun1.inous binder with agg:rel,;"<lte coYer for each application, 
sinoothed a.nd 'rolled in accordance ·with the follo·wing pro
,~1s1ons: 

A. Application of Binder. When the priming coat ha.s 
thoroughly f'.P-t, the hiturninoui,,, binder t-1..inll be a..pplied 
at a rate of 0.3 gallon per square yard. Unless otherwii:;e 
ordered by the Engineer, the bitumen shall be applied 
to the full width of roadwny before any aggregate rover 
il\ plnceJ. Su<'cesRive 11tripr;i in ,vhich the bitun1en iR ap· 
plierl !\hall lap 6 inehea to 1 foot. At tbe point of start
ing and ~topi,ing t,he application of bitumen at the end~ 
of ooch strip, a width of pap.er shall be placed so that the 
M-prny mny be startetl and ~topped over the paper and 
dribbling or spraying beyond the int.ended limits will 
bl' avoided. 

13. Spreading A.ggrega.te. ln1n1edin.tely after the bitumin• 
uus binder ba:-i l1een applil)d, and wbiJe the Litume.n is 
still plnstic, tbe ~urface shall be uniforinly covered with 
a.gg,regate a.t n. ra.te of 30 pounds per gquare yard. The 
aggregate ~ball be spread from a mechanicl'.l.l spreader 
wbieb will deliver the nggrega.te to the treated surface 
in a uniform layer at the specified :rate, In spreading 
the aggregate the ·wheels of the spreader and the trans• 
porting Yehiclo sl1nll be kept off the fresh bitu1nen. ,At 
the time of 11preading, the aggregate 11hnll not contain 
more than 4.Q per cent of fret' moi,ture. 

f'. Rolling. Intrnedintely after the cover aggregate h&11 
been uni.£orn1ly spread, the surface shall be rolio<l with 
a pneutnatil' tireJ or a steel m.rrfal'ed roller wtighing 
not less thnn 20Q pound:;, per inch width of rolling sur
fnce.. The entil'e surface shall be rolled at leaat four 
times. If the unifor1nity of the. di8tribution of the o.ggre· 
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&rate ebould be disturbed the aggregate shall be broomed 
during tho rolling operation to rMtore the uniformity 
of distribution. 

D. 8eco.Dd Ooat. '\\,.hen the first coat of co.,.er a.ggregate 
has been spread and compacted the sur!ace f;hall be given 
a second application o! binder at the ta.ta uI 0.3 ga.l)oll 
per square yard, followed by f:i se1:ond application of 
cover aggregate applied at a rate of SO pounds p-er 
square yo.rd~ o.pplied JnJ. compa..t"t.eJ u::, spcei!iOO Jur 
the fint coat. 

2413.08 CONSTRUCTION OF MATS BY THE J.UXEO 
METHOD. ..titer tho application of the priming cOR.t, the 
mixed wearing surfacing tu.inure shall he placed the:-l'~n in 
e.ccorda.nce with the following provi~ious; 

.\.. Composition of Wea.zing Surface MJ.rture, The wearing 
surtnee mixture !lball conform to the requiremeot.8 of 
Section 4202. 

B. Spread!ng, Before the spr~ading- of the ·wf.'arlng course 
is begun, the. quuntity of n1ixture prepa.tt!tl ahe.ll he ~uf
fi.eient to cover the area to bo treat.ed. Thi.$ mixture 
shall be spread and rarelully raked to a uniform a,ur· 
face contour n.nd to a loo~e thickne:'!I which ·will pro->ide 
not less than the 1aininium comp,~cted th.ickuess show1i 
on the plo..na. Care ~hall be used to maintain the un)
forn1 composition during the sprending .. A .. ny trpols iu 
which the mi:r.ture segtegates shall be reruoved and re
placed by fres-h mixture of un"ifo-rru rom_position. 

C. Rolling. After the mi-xture ha.s t,een ple.ced and r&k.ed 
to the desired surface it S1l1a.I1 be allowed to aeca.to until 
the \·olatilo portion of the bitumen ha8 evaporattid and 
the n1i:r. begiJ1s to 1tiffen. ,vhcn the rni.xturc h&!i set 
sufficiently it shall be rolle(l with a roller romplying 
with the reqt1irements specified in Pat'agrnph .:?413.0iC. 
Rolling shall begin at thf'> edge nnJ progre~!I to the cen 
ter line with each auccesitive 1:1trip lapping tbe. previou11 
traek by one-half the width of tho rolJg, The entire 
lltlrfs.ce sh11ll be covered &t lea~t twteo in this msnner. 
The aurfa.ce sb,a.ll he i-mooth auJ free frCl!TI 1ua•k11 of 

the roller. 

241S.09 CONSTRUCTION or ROOK ASPHALT StTRTAOE. 
After tb~ application of the primiug eoat, th-e rock at11phalt 
surfa.ce shall be constructed thcrepn in a~eordan('e ·with th~ 
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foi11.Jtrtng prvvi$10llS. 'fhe n>ek upL.alt l!hkll be o.l uWfomi 
("oropwitiou and any lam.pa which .m.r.y have fvrmed ahall be 
Oruk••.n up or d.iat.a.rJe-rl in the spreading. The ro1:k t1..,ph•1t 
,b.&il be p~ed. r1:1,k.ed ~ a JmQOth, muforru aurfaee_: a.nJ COQ· 

paetc-1 u l~Lfied abo\'·e for m,ixeU m-.t eo™'truction, 

2113.10 SMOOTJU-"'E.a&. tl10 complete(! a:urftHce &hali Pow 
110 de1o .. a.1:vn fr,Jl'tl th• dcaiuO"J 11ur1.'s.t·t, lOntout greclt!lr th.w 
\,. 1n ... h a.a 10.dil':atetl Uy a lO·fu,)t 11trlt.iglLtedg:a. Billtl.P3 •.b.tdJ lie 
tft03-<l'1e4 and dep11-!.."<i•JD~ tilled -v.ith ntat~rilU ,rhich ,rill boud 
ti<on1ub,1lly with thr t-rent1'd n,1rf~:e to briug th& 11:urface Wlthin 
t.O..e e.bov11 •.veeifit'd Yanation. 

2.US.11 l'ltOTECTION. During- thfl 11.rpliati<iil or \:i.l,tn.rill'ln 
and C11n•,tru,·tl0!1 of thi, aurf1icing, the bri~ •tructul'e, h-and 
n~.lh uiul c;Jrk• 1;haU be 1,r()tttted frot.n tpttttcr an1l i,li.!'Jigure-
0.U.H,t With bituwen. 

2,.,113:.12 OPEN;ING TO TB..U"nO. No traffic ,hall Oe pn
nn tLed on 1urfa.ct.>1: being treated. WbeeJa of aggregate ,rpra,d, 
en,, wd truch •hall not run iu the l.nlJ.der before UL. aggiega.te 
1.a epren.ll. The surlae.e may be qptmeJ to ttaltie u ,oon &a- Ul.e 
a,ggro.r-ite CO\IC't hu been si,rud, amoothed :&11.d rolled, or after 
t be Cl.is.ed wearing l!Ourte bu Geen fin&lly ec>mpa.cted. 

2-US.13 llAIIS or PAYKBJf1', Bituminous m.&t woarinJ 
svrla.te will be paid for &t the contract price per aqu,a.re yard 
fo.r th.a type &nd thW:lmKI ,apecified. Thie- priu altall be fllll 
payment for farnbhlug all m&tttlllla and equipment nee••att 
tlnd perf<irmanee of all WOJ'k lleceMUY to cempleU, the 111T

faee: Ul ac_cordanee with tbe plnu &nd tbeM •peei-fiea.ti.,,,, 

• 

U14.01 DEsoaIPTlOJI. The c;OWJtrgetioa bel'eia •.,.citied 
1bsJ_I in1:Jud9 rill mHiq• oonttruct.ed OD. ateel, eontr~ ur 
till'LWr bridges. All !'Silin.g1 shall be OOJIIUllf'.ted N lb.OW'II: OD 
the plal1!!.. The requi.rexneata o1 8eatio•• 2403, MOi:, uot., 14,01, 
24-0.8,_ 2508. 2509 and tke followbc provu:ioaa Pall apply. 

2414.0Z O()Jrfflr.f!TB a.AILING&. C.Onuete r&ilinp •ball 
tomtily ~·itb the reqbiremeutJ lo-r Claes C couer•t:., ~tloa 
!<OS. 

Fortna for wneret. railings ea,t in. p!M6 lllall ~• Gf fint-
elus worluunehip throoghotJt. All rnouldiDP,, p1.n1l work 
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and be,·eled atri~ 1haU be straight and' tru~ witb neatly 
mitered joint1. F"rm1, may be made of inet&l f>'r of eurfaeed 
wood. _\U ar('at ·which t..unot he- c1)tn1•lefely eovered with 
on(', piet'l!i qf wood &hJ1.lt he lint"<I with n1&tt1I, plywood or hard 

pr('ssed wt'lt:rproDf ~rupo!-!itlon: loo&rd. 
The top 1urf1:1.1•e aball Ot'l float fiui11heJ a, ttp~•,..itic(l in l'a.n.• 

graph r-tn3.26-A. 'Tl,e forw:,, Fl.all be reuui,➔e·d 1n aot leu thnn 
121 nor m{lre than 45 bou.ra a.nd the .,.ntiri;, e:n:fatt of the ra.il 
gi-ven & ruh ti.nish al provi!1,•d in Paraf{r~ph °'.:40J.:6-H, 

l'orou:11 f!po~si- nn,i plseea ,la.rua~t.-d b:r tlu~ 1Pl.'HJV!J.I of forms 
:i.haH Le n•paire-J, prou111tly : .. fter !lie rcrnoval of the forms ao~ 
h~foro tliu !l>.lrfac~ j!'I fitu-.he•rl. EJ:p&.n!'llon ;i,Hn\a ~hl:l.lt he con
titruc.teil of the 1;i1.e and in 1.hei, l-otations :chr)wo OJl !he pb.n,. 

2414.03 PIPE AND STRUCTURAL STEEL !!.AILING& 
Pipe T:l.iling8 11hall h<> too,;lrncted of wrought 1r(J11 or st~l a• 
inJicatt-il on the plan1.. Pipe hl1n.ll eonfonn Ill the requireroent" 
C1f Articl~ 4l!W.OG. :-1tnv-tural ::;te~l u!e.;l in rwhng:., :-hall ¢.:•n· 
Lonn to the require1nuut1J o,f :-:ccti.,o l1t:!. 

Proter.:tion railings nn n.butmt:t•I~ :;,.hall be furuished a.rvl let-' 

.'ltallt"d h~_. the (:'.°<)lltractor fr,r tlie 11ub~truttu,a. 
llcte.l for railings shall be pa111to.:l in 11c11;0rdanee v•ith th~ 

pro,·isu.11111 of Sec-tion ~;JO.i, The fie.kl r.oah1 uJ pa.int eh1tll bo 
furniMtid a.n.-1 a.11plit>d i,y the t~,)ntr:tctor fClr the t-upen-tr11e

ture. 

2414.04 WOOD RAllJNOS. l~nless otberv.1J,e pro\.·ided on 
tb(I plans or in the ~pcciw.l Pruvirlon">t 'R'Ood raiJiug,; 1lra.ll be 
eoustrutterl of (1a.u C lu1nht>r. 'lbc detail• of tbe c,n1e;truction 
vf wood railings thaU conform to thl'J, req11irement11 at $~.UQr,. 
~408, \\'ou\l r::i.ilings sba.11 b~ paintt•d 1n 1~etordnn1.·e with the 

provii;ions of .8")et1011 2509. 

2414-.05 METHOD OF MEASU'lt'EMENT. The volumo of 
<'Onerf't@ in ro.ilin,ttt tihall be .11..\h:tntrned a11 pr(lvhl,,d 1n Ariicle 
2403.:!7. 'l'hc qunntity of rei'l!for('l'1nent ia t':•.·-in•.rete "11.din~"I 
shaU l,1, n,eu11re,d a8 pro\"-i.df'a in ,\.rti,~le 2404Jl,-l. 'l'ho 'K'eighl 
Qf 1netkl used in pipe milings shall hP> eompute-d t,y the l!ngi 
nl'er frorn thet notninal ,...-eight of pip(l an,1 fittings u!ICd, f-tru,<• 
turn\ 11t!\t'll 11<;(•,1 in railingii shall be n1t':UUT('d k& pro,·iJl'•d 1n 
.:\rtir.:l& 240i.38. The mated.I'll u~d in woo,~ 1u.ihng, t-hall l.,.. 
Dlf'allllr;,,d es J•ru,hh.'i1 in ATti('lO 240~.17. 

2414.06 BASIS OF PAYMENT. ('£lnrr-e~ railin.i.;11 -..:ill t,o 
paid tor llt the eontrart pric~ for Clua C Coru·n•te l.falionry 



A>'k 2tl4.06 !!1)7 

ao.d f:teet R~l'lforc,mcnt. U1,J~~11 tho eotltratt pro, i<1es il aepa 
rf t& pri~& f1,r wrought iron. s:•,<l •ti~el railiri.K1;, nth ra1l.lngi1 
w•U \~. pi,id f:,r at tlie l'.1Jnt.raet pric.ll for .t;tr,.111t-Ural i:;u,.,.1. 
WoQd Ta1ih1.;:s w,U h~ p:11,,l fo:.• at the eontra.et l'T!<'i'• for Lule 
ber e.,n,1 Jtar~hnre u provided ID. s~\·tion 24t1~. 't'li~ ptir('j 

~l be, full I•3.YHlet!.t for fu_ji_;u,l,l.ni; all gi.atfri~l11 A1,-:l perform 
..... '-Z aU 1t-urk. necf'.saary to the. ,'f•i:!l'J.•t1on ol lb(', railing• ih 
a.rfi>r-:lao~ "ith the plan• a.,'l".d ti.,e,e s~eifil'.a.tiona. 

Section 2·115. Concrete Box, Arch and Circular 
Cul\-·trt, 

24l!i.01 DESCRlPTION. The provisions uf -t...hi! ..\rtkle 
,hall apply to •JI c:a,t 1n Jl'b.~e te-n<"re.te , ul\·ert!I, tt'he prl)• 
1'lllOfU! ,f &M-tkin,: 2101, !!402, :?-ti/3, !::4114 and 2,t,1-t P.hnll 11v~1ly in 
addition t.o the proviflr,tt.a of tbie 8"tion, 

2415.02 FOOTINGS. Tlt!:'1 footin.:,~ shn.H t~ <".&nltT"Ut':tt•d to 
the e)e,:·ati•.Hlll •bo~ on th@ dt>:ta.iled 1,b.n1 unll'-M. otherwi,~ 
djr\X't':'d hj- the EnglneC'--r. FQuhng de-ptha ru!ly ~ •n•·rea1ed 
«-hen r11·e0asuy j(t !'re,,ent nnd.enr,ining, t(i1t1t .. OT t.G itecure. 
adequate bearit1g. ln gent!-ral, footing depth •hll11 he c..leetcued 
only when f"]i,l rvck i:t t-nruurit~re,1 a_t t}evatio-n"I abovl'I fh.o~ 
t-hown Ot"L the df"tfliled pJl'l.n:<1. Ruiteble wood nr l1'1~ta1 lortn.S 
-.n .. 11 q&_ "-"-~d to, enrlo.g;e 11.ll footi.ng t·onC't11te, 

-2:115.03 OLA.SS OF CONCMTE.. t\in!'rete ahaU roaform.. 
to the te'}uintn:o-1~u1 (-,j Hectlon 2403. AU c~ocrete, ex.ce-pt iJ1 

bandra.iJ1-, .Ah.all LA of C'la!!.a- A l:'onercte. The cenc"~ in hauJ
raili ~t1~ll he Cl&SI C con,;ri;tu. 

24.15.04 :PLACING OONORETE. 

A. :rooting.a. (~l'lre Wall be tali;:,,n to prevtnt 1hrt, inu<'I 
l'lr otlJl'-T foreil(tlt m1ur-rial fr11m bcconli:ng m1:xrd with 
conl'.'rete which is ben'I~ pla.et>d in the footinJ::', Tbe foot· 
iog,, pr\Vfl1)1('nt• 11nd !'Urt.nin wallis bt-1W'fl('tt t'OU1'li,rur.

tion joints ,hall lie c-on~trul':tPil A.! a monolith if pr&c• 
tic-able, A key notch 11t thn fnrm l'!ho•n on tbe pln1\8 
ttb!lll Le- proviJed be~we-c_n t.hl'· wnlt!! an,l foot(r1~ t'-1 

in~uu· pro1H·r a.-nehorn.gc. All dirt, tlurt, 1-havi.ng~ or 
other f,,rr,ign 1n11tt,ria! 11h1.Jl be tf111overl fT<H11 tht' kflf 
notch snd •·nlt f0rn1~ bcf.,re plaeiug tho l'<lnc.c&tf'. 

H. B&rrels of RmaJt OulYerta. For <:nlvert• 13 feet aud !ck"" 
1n hei~ht, the tlrlnwalb a.11d top 1Jnb thnll liA con$! ruchHI 
u a. tuonolltb b"twoen con1t.ruction j•}int1:1. Conrtrut•-
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ti.cm joint. •n be rntde by mee.111 of bmk~lui&de pla11d 
at rigllt aaglel to the axft of the culvert. 

C. Bane1:I of Large OUlverta. For culYertt more than 8 
feet hi heiJht the concrete in the side_.alls may be placed 
ancJ a.llowed to reach it.A initial aet before construeting 
the top 1}ab. Th~ forming aud reinforcement for the 
entire c-O.lvert ebal] he in pla.ee befora any conc:rete is 
plaeed in the sidewa.lle or headwall!. Oare .-be.ll be taken 
to WQre adequate bond between lhe s-i,Jewalli, and top -D. Beeclwalla. In general, the headwalls .shall be con-
atruchd u & monolith.. RoWl!'V~rr, •h.en construction 
joint, are un&voidable they abe.Jl be placed 1n a hori · 
r.ontal polition aad 10 loented that no joint ie visible 
above the roadbed. Burp edgea and corn.ere Mltul be 
av•ided by mean.s of triangular fillet ,trips p}&r;ed in 
tJie form.a. 

l. Ptea!n& Ooacnte in Arch OUlvert.a. Conetete in arch 
nlnrta Pall be plaeed in eu:corda.nce with the provisiona 

i:ilBe,Un IG08. 

tti:a.05' · JQIMOVA,J, OJ" FOBM& Forma for all cuJyert~ 
,Jean be ~ • pro"ided in Article, 240~.23. 

1116.08 SOUAa:I .i'INISH. All erpost"ll part111 of the wing· 
-.n.,.. ~la and railings ual] be sorhce finished in al!· 
1,ardr1■oe witk the req\liretnent& of .Article 24-03.26. 

•t&O'I fflrI,tPG. Baek.filling aha.ti be performed ill ae .. 
oerdaace 1'ith the proviaion.11 ot' Article 2.J0.2.09. 

1116.08 PB0'1'BOTION BAU.JN08. Prott,etion raillugP 
n>lik oa tae p)an• ahall be fu.rniahed and insta.Ue.J. by the 
~r. Pro\ec.tioa railinga 11ha1l be p&inWd u pro\·ided -·~ad----.. 
,,... WDIISOD or MBaAQBBJ,11!NT AND BASIS or 

( 
•AIWH►'f~ All 0011.erete bas, &rcll or eireular rul\'erts ,rill be 
fid4 ·.tor at the eont.raet u1Ut pri.cea for Excavation for Struc· 
......, Coa.-.te J(atoary, 8t,el Reinforcement, and other items 
~ lu ._ oontraet. Protection. railing when specified on 
.... ,r:W. bt peJ4 for at the cOJ1.tta.ct unit priee per pound for 
I 6 -.llba« JD&.tetiat TkeM unit prlee, ahall be f,111 payment 
-~ alt 111:&teriabt., eqlripmen.t, labo?' and performance
ifia lli/lir'k dCHNPy to complete tae ■truetn:rea ln ~onformance 
tiAl-',llllo.,,. al OldONd ·1>7 the l!h,g;uu,. 
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Section 2416. Rigid Pipe Culvert, 

2416.01 DESCRIPTION. Rigid pipe culverts t1hall consist 
of th.e construction of culverts composed of concrete pipe, 
clay pipe or cast iron pipe as specified in the contra.et, and 
sha.l.l include both rondwn.y cnlvert11 and private entrance 
cul,·ert.s. Roo.dwa.y culverts shall include all culverts placed 
on n. public way whether primary road, secondary road, city 
street or other wt1.y tnniutainod for public traffic. Private 
entrance cul,·erts shall inclulle all cul\•erts for pri-v!l.te drivee 
such M entrances to fa.nus, city lots, etc., which are not main
tained for public traffic, 

The installation shall conform to the detailed plans aud the 
following requirements. 

2416.02 MATERIALS. The pipe sections used shall con
form to tlie Tequircments of Sections 412-1, 4125 and 4126 for 
the ty-pe and cla!lS of pipe specified in the contract. 

Concrete pipe shall be obtained only fro111 plants ~·hobe 
equipm,(lnt and operntion have been approved under tbe pro
visions of A.rtic]e '1124..01. Pipe of tho 1500:0 dass may be UfH:ld 

as culverts for private entrances only. Pipe o.f tho 2000D or 
3000D clnsses will be used for road1vay culvertfl, and will be 
used i1Jr private entrance culverts when the- fill conditious 
require pipe of these classes. 

2,116.03 PERMISSIBLE SIZE. Tho maximum and ruinim11m 

permis~ible sizes for rig.id pipe culverts as determined by the 
001ninal inside diameter shall be as follffws: 

Minimum 
Size 

Rva(hvay CulveTts ·---- ________________ 18 incb 

Pri\.·ate Entrance Culverts ....... 15 inch 

1.-[n.ximum 

Size 
84. inch 
84. ineh 

24.16.04 DEPTH OF FILL. Tho fills over the tops of t.he 
various cla1<fit:S of pipe shnll be within tbe following maximum 
and ruininnuu li1ni~ fot the respective classes of pipe and uses: 

Clan of Pipe 

J,OOD 
20000 
1000D 

D.-µ1h of Fill Feet 

J\{inimuu, 

£ntnl.IICC\ 

1 
1 
1 

:M.t.nlltUJ'.11 

15 
20 

'' 
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24.16.05 lNSTALLATlON. EXcept as othwwi5e indica.t.ed 
on the pls.n::. or ill the 8'.peci:al Provision!! 1igiJ. pipe ,;:ulverts 
t<hall be iH:flalleU in acconlance with the following 
requireuiont.s: 

A. Width of Trench. The width of t~eneh t.if any} in ·which 
the pipe are placed s:ball be ,tJ.ff,c.1ent tcJ p,tnnit 
tbor,1ugh tamping of th1J bfJJ.ing uiaterlal un,!er and 
url)Und tho pipci;. In or,ler l 1J hghtau t!~ loaU which 
thi' 1,i11e mu!'t carry, th~ -whith -Of trench shall not be 
greater than h1 required al,v\'S.. ei~Cf•t wbt!te 4}isolutely 
nec.c>s1'.ary on aerount ,,f fil.'l!l cr)!ulitioW! such. r.1.s the 
rcpluceme-nt of wider former C.OO!itruction. 

B, Preparation of Base. The !lu.rfaee upon ·which the pipe 
st'ctions an~ to ro11t 1hall be bron~ht to the desired grade 
which in gen~•r:\l rill be slightly c:unbered to c(lrre(t 
for expeeted !lettlrnient.,; and to in1ure tight joint'!I in 
the lower hn.l! of the pi1•f'. This '!IUrfa.re 11hall l.t> free 
fron1 ~ton~s, roots {Ir ctther inPqualit ies in lhe bedding 
f!urt'nce ~nd where bed ro('k i§ eocouotercJ tlle tren•:h 
t;ball be excavnted helow the l1ottom of th,:, pit~ for a. 
depth at least equnl to one-hnlF inrh per foot of height 
of fiU o\·er the pipe. but in no cafC !es"' than one- foot. 
so tbat all rock in this area. .is rt!mo't',ed anJ 1hc rps.cc 
filled ,\·ith earth th.oroui;hly tampt>d. The bedJ.i.og ~ur
fa~e shall proviJe (I firn1 hut ~1i~htly yieldm:; founJa
tion uf uJJilorrn de,i<nsitr tbrou;::Lout the h·ngtb r,f the 
oulvert. Thl' ~urfe.ce upon "1\·hi,·b the, pipo l<t'Ction.~ rest 
!'.'.l1aU be trimu1ed to fit B te111ph1t.e l!u_l'ported Rt the 
d,~sitl"d ~rn.d.i t-o thnt the pipe will bA 11-~rnr.itely bt>dded 
in finn mut<'ria.l for a \l('pth of nt leu~t o.nr-tenth the 
overtt.11 he-ight of the pi.pe. If, in th1:11 opinion of the 
Eng-inl'C'r

1 
the 11\fltt'rin.l at 1;b1'. hotto10 of the exrtx11t1on 

ia of i,U('li natun' a.a t,i <"8.Utlt\ unt!qunl •eUle-1,.ent. thf' 
treurh .~h&U Lt< excavated helow grt\de anJ ha,•kfillo,i 
'\\"itl1 auitahli:> e-1ntb or "oil thorOUJ.;hl:r tu.mped. 

e. Plncing Pipe Sect.ions. Pru11l'r fat·ilitit1,~ 1<hrdl l,l'" pro· 
vi.Jf'rl for lowering the •cct1c,:i9 h1to plo.ce, wit}iout in· 
jurJ to the pipe. Etl('h flt'.:ti!Jn 114nll b,~ ca.rf'fullr bedtle,l 
a.nd placed in C']O!le contact. with the aJjaccut !l•~ction. 

Tbt> pip<' iioetion ,\bOn pln.cod shall be true to alig-nnient 
and gru.de. In b!:1rtcral thl' g-radr !'oball be- :-ligh1J:-· 

cno1hered to correct for <·X-pf'('t&J ~~ttlcmf'llt and to in 
sure tight" joint.a in tbc lower hu.lt of the ripe,. 
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n. Bedding and Backfilling Pipe Culv~ Pipe t'nlvert• 

:-;bnll be- 1,._.,ldc,l l'!ltl•f1Jlly ill tulta.bli: ma~rtnl thoroujfL.lJ 
ta,rr,pt,l und .. r anJ aroun,l thtJ pipe fur tht.•. fu.ll ll•ll£::t!1 

n.n<t w1J!h uf tL.~ ,:ul\·ert. 
E1,rth hhnll be idled :,nd tb.on:.ughly tn.tllpt•i1 arvund a.u.J 

o,•er the t:ulvtrt in ato,.;...,rd.an,:~ •·ith the p1ovi,aion11 ot· 
;::..:i:tinii3 210:::.t,1~ and :'ill::!.O:ci IO that G.dJar.•e.0t to th& 
pi?i\ v11 each ,..i(le ut the (;µlvert thcrt> shull b,:, a lit•n11 
~f 1.0.oroug-bly uu1.r•~•-i (Ir ondihtnrL.eJ 1.;urth nt least 
as ,ride O.$ the ouUride, dla111.eteT ,,r the ,-uh·l·rl e.nd e.x 
te11di11::- fo nu tl•~·:ntiun at lew,t ,,n" foot 11bove tf,e top 
of tla~ cul-vert. ln itdditi•>n to the back.filling rcq1ured 
.~bov~. l\Le.n AO orril''!'tio'½ hy th~ f'.n_gineer. the Contrattor 
t'b&ll builJ -~'~ch appro• 1:h !illa -u mll provide .'l road· 
wtty 10 !l'.'ct lo "111th ov0r tho euli·ert with 1,;rade• not 
atcep~.r t !ia..:1 l i)t(. 

l!. Jointa for Conc-~te Pipe, 
at the- bottom, ~ iuch- tLt 

Jo.i.Dt~ nut ex,•.;.;-,ling ¼ iu<'.h 
top an,i '8 iu('b at ,ide!' .-ill 

he 4"l'f'l1tetl wi1h,1ut further tre».tment. Largf!-r joint!' 
ili'lll \.ol} Ju11y eoraseJ with v. rein!orr,00 concrete c:olla.r 
~•oufut1n1ng to the r~quireTJ,r.nt$ of type C'-1 <'Ollnection 
!'huwn on ~'.,a.11darJ ph,n F-2. The concrete, tl$t'd &ball be 
('la'<, C , one.r~te o.,s specified in Section 2403. In ad•li· 
L 1:,11 t() the eolL'lr, tLf> iunet surfac" of ttlo joint l"hi,,U be 
p,JiDtt·<I full n.nd flu,h with /ta,ll<l. cei;nent mortar for the 
lower three-f<Jurtll$ of the pipe perimeter. 

2-116.0li METHOD OF VEA SU1t:&?4ENT. The l•D&lh o.f. 
ilipe init.alll•d fl.htt.11 lit> cuo1ptttcd in fe{'lt fro1n the laying Je.agth 
ot tl-ie 11ei:t1tirJ..i of the pii,e uied. £1t0.v~tioa for roadway eo.l
vert1 tl1:,1l lit! tu!JW:!iured as i,rovi.dod in &ction 2"°1 }!J:~-..
tiQn f'or rr.ivate entra.n.ce eu11'erb ahall be eoandered U- Ulci• 
deut;,l to- thii¼ tfpe of eoqtruction and will not ht, JbeallU'ed 
•eparat1,l)1' {l)T payment. 

2416.07 BA818 OF P-A YMBlff. The 4ilalrtitiea. Of lineal 
feet of .:uJv,.,t- pi~1 e::r.envatlon tor blllitalt&tion fJf euJv•rtl 
and ertra. e:1.antion for filb mMaUJ"84 as trovided above 
will b~ po.id lot at the ubit e6atnd })fices. fteM uait priflM 
,aha.II ho full paymont for furn.Olhhtg th• pipe and aU otbet 
ui.ateri.al:;i., and fot furnie-hinc llll1 la.bot t.Dd equiJ)Dlnt and f'o-, 
the peTtormanoe ot all werk 11e0e11ary to complete' tile fittw,i!.• 

turea in eon.tonna:aee -wit.b · tbe --plant &nd th,.. epecsifisatlou.; 
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Section 2417. Corrugated Metal Pipe Culverts 

2,11.01 DESCBIPTION. Corrugated metal pipe culverts of 
the shop riveted type shall be eonetructed abcl ini-ta.lled in 
conformance with the detailed plans or a:<1 ordered by tho Eugi
neer and the following requirements. 'l'he definitions of road
way and entrance culverts shall be those ineluded in Sect.ion 
2416. 

2417.02 MATERIAL. Corrugutt>d metal oulvert pipe ah&ll 
confono to the rl:!quirements of Seetion ail21. 

2417.03 MAXlMtTM AND :MIN1MlTM SIZES. For road
way culverts the minimum permissible diametei: shall be 18 
i.D.ches. 

For private entrance culverts the tninimnm p&nnisaible 
diameter sh.all be 15 inches. 

The maximun1 diameter for shop riveted c.orrugated metal 
culverts !hall be 84 i11ches. 

Culverts of total lengths greater than 3S fe,1t shall be fur• 
nished iu two or ruore iseetions of approx.in:ratoly equal length 
with no section having a. h.,n!,,~h b'l'cator than 35 feet. 

2-U7,M- MINlMUM DEPTH OF FITJ,. 'l'he minhuun1 depth 
of fill o"·er entranee culverUJ ~hall be one foot. Th.e minin1um 
depth over roa.dway culverts shn11 be ns followi:,: 

Diameter of Pipe (D) Minll.o.um Depth of Fill 
24 inehea and sn1aller ..... -·•---······-·····•··-···l foot 
30 inchee to 42 inches.•-··-•-·····-·-··-··-··¾ D 
48 inohes and larger ..•..... _._,. .... -·•··••··•·············Z feet 

2417.05 INSTALLATION. In all instal1e.tions the treneh 
for the lower 0.3 of the pipe di~nieter sha.U be ce.refully .shaped 
to fit the curvature of the pipe and the baekfilling to t!ie top 
of the pi.pe <;h&ll be carefully plneed and thoroughly tamped. 

When pipe are installed io a proje(·tion eonditiou the back
fill shall be thoroughly tamped under tho bnunches of tbe pipe 
nod on both sides to an cl~vation at lc11-st 1 foot over tl10 top 
of the pipe. Except whon pipe &rE' in~tnlled as part oJ A. s;:-rod 
ing Contract the Cootrnetor shall place the bi!iickfiU in acrotd~ 
ance with provisions of. Paragraph 2116.05·D ao that adjacent 
to the pipe on onch side of the culvert there is a borm. of on· 
di>1turbed or thoroughly tamped earth at lout as wide as the 
diameter of tho pipe" for the iull -wit.1th ot the embankment 
and extending a.t loo.at on-e foot obovo tbe top of tbe pipe, 
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Pipe of the dia.mete-r four feet &nd larger under fills greater 
than. '8 :feet shall be 1tiifeoed by vertical posta plac.ed inside 
the 11ipe to (,longate it ti.lightly in the ,·ertical direction dur• 
ing the ~ettJen1ent Of the iill. Tiwbers not eru .. aller than 4 x -4 
inche.:i shall be plu.ced fur th.e full length of the culvert and 
the vertieal posts 11,e<lg_ed tightly a.gainflt fhem. The po11te 
ah11ll remain in plo.c~ until the· fill is thoroughly con.eolidate-d. 

2117,06 METHOD OF MEASlJ'REMEN'T. Thi., length of 
culvert IJPl'!<-ifiE"d shall be conei11ered the length end to end o! 
coh·trt when R!!1'emhled. The length of culverts infft&.lled shall 
be measured by the Engineer. The Rverage deficiency in length 
of a.ny shipment of pipe ahall not bu greater than l.Oo/c. 

Excavation for coYru_gatod metal :roadway culvert11 will be 
measured a,- •petificd in Section 2402. 

Excavation for priv&te entTance culvert11 will be considered 
as in~idental to thi! type of cowstruction and wiU not be meas
ured Mip11.ra.tely for payment. 

2417.07 BASIS OF PAYMENT~ Unle~, otherwise provided 
in the special provisions sll r.orrugated metal pipe road.way 
culver~ of thC: shop riveted type will be paid for a.t the unit 
eontract price~ for the itetulll of e.xcn.ve.tion for atruetu-res, extra 
excavation for fill11 and corrugated metal pipe eulvert8 of the 
l'lize specified in the contract. 

For private e-ntrnuee cul\.•erts, the exeava.tiou will he eon• 
1i<lerecl. at ineidental to the type. of. eon~truction and incluclo.d 
in the coutrurt price for the pipe. 

When the lengths of the individual cu.lvert!I are specified in 
the propo8al, the connecting bands required to form the com
plete culvert• ehnll be furniflhed by the ContrncloT without ad • 
ditional co!lt. If the lengths of tbe jndividual culvcn-ts are not 
apedfied in lLe proposal, tho connecting bands furniahc(l l!lbaU 
be po.id fo-r 8.!! followR: "Fur ea.eh 7-inch band, the contract price 
o:f 1 foot of cnlvert of the enme size; for en<"h 12-inc-h band, tho 
contra.ct pdee of 1¼ feet of CUl\:"ctt of tho aa.we si21:e; for ea.ch 
24-ineb band, the eont.ni.ct price for 2½ feet of culvert of the 
'!lame :iii1:e. 

Section 2418. Pipe Culverts Installed by Jacking 

2-118.01 DESORIPTION'. In:!t::t.lliltion of pipe eult"ert.8 by 
jacking 11b111l consi!'lt. of furni11hing o.nd placing culvert pipe 
of the size, ty11e and dBflig-n ebown on the plan11, or ttpecified 

I in the contract in accordance with the provi.!liona o1 thlll eec-
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tion. Thia metbod of :U.llo~ion. will be ,:pee.lfied where 
m.&1n.t-c1:14n,·t> ol tnffie on e:xi.E:tia.g Nla•l requh.a th&t the 
trave!ed.•way retlillll1 nn<lt,turbed, or wlere. [,,r Q\.beT rauona,. 
the i~tallat1c,n of a eulvtrt l,7 ll.ie · 'cut. 11.Jld eovor" method 
it i.nipr&t'tienl or v.ndeair11b!e, 

'fhii o-rc:mti.on requirt>, th.at tbll pipe ruJ'Nrt u a llfl.il or 
in sections be fot(·etl tkrough fl.8- ~.Dtl'-o.g embankment from 
ti.lo to 1-i,J'"' i;,y the e.1,plica.tiou .,f r~1rC1, tr• the 11r0Jeeti ,1g: end, 
the n~~ary excavat:on l>t•ing prtfnrmed ti,- thP- rei..,.,.'\":J of 
tht-- e.1-ca'f&ted ruaterlal th.rou.,;b tbe pipe a~ it p1,::.;ressea. 

Thi~ 8:i(•tho,i of 1111:!tlllln.tion •DllY bf' r&1i;;1•·\.C•l for <:tiloet15 

aerOBa either highw:i~'ll or ra.11wa.rs ,r1"-..,c;n 1.bo Lt!.ex &.re iovol-ve,1 
h.1 n. higt.wtl)' Jrair.rn • .ge im1-ro,·et:-•·n.L 

Thi..~ nicth.oJ o.f iast:i.ll.ation will t,t.1 r~quire,i only' when i,pee1-
fie1l it~ thtt oont1"8.Ct or ordered a.s ''Ext:-a. \\·ork.'' 

2418.02 TRArnc ,..\.ND SAFETY. On roarls wbi.eh unut. 
he ke,1it open to haf!i1· the r,pe:-ation ab.all be c-&rrli!d oti wlth
'"it ~ttrtoadn11tn1t UJH)D tLe tra,•e},.-,f way by either the exca
~·ation or t'he !l-tora.ge of E-quifl,mcnt <•r r1aterial~ ~aita.l,l~ 
warning rlgn"' ahd light ■ shall lie fun:u~hed ail(l maintain~•d hy 
th~ Contractor. \\"he.n open .:ut -exe114·ut·on anc.rt•af'h• u;J<>tl 
the ~hr,uldtr th11 exc-&\·a:t!on i;ha.ll bt• l'rotetterl with ■uti.t~ntin.1 
barricade& 

On railwars, tho r~tri~tioo111 an◄ l l!fd,,..ty rei:u.!11tions of Ute 
Rnil\'ftl.y Con1pany 1;liaH be obll('lrverl. 

\Vhen opt-n ent a,:ca"·at1on is r•ennitted on the aJopt'- of tbe 
endatlnkrn~nt ontaille the verlieal 1)lnne11 that h<lun1.l the tra,·elr,,\ 
\t'"h.f. =itl,.,qunto, Jheetiug and l,racl11g ahall t,t' provide-J if tbe 
n&.turc and condition of the etril, or the height of the if'S.pt,,.❖l 

fat'es i11 8Uch fU1 to endnbJ,{tH either the tra.veling- puht1r or t lie 
intej!"rity nf fht, r,,ari aurfti.rin):!, 

2118.03 MATERlAL. l'ipe for t.ul\"t:1t& to be instan~,l b, 
jn.ekini,; thall ,·otifornL t,1 the rf!•jt1ireme11t~ of Soc:.tions !121 11n1l 
4124- .for tht1 type sp~c.ifioJ. on tho rlaM or in tL.o cor.ltatT. 
i.n1{ to the folJ<1wing requiren1ent,.: 

Pip(\ rnay hf' ,_.Jther in a ecingle unit or ac•·t-iounl, hut if 11f'i'

(ionrd it e:hall hin·e jnint" of a l.\·pe thnt -will 11.~~1.1ro rositive 
en~agement nf tht! se,cti.ons durin.g thft lacking pru<,et-~ u.nd irub
tot•1p1ent thtr('to. Bqua:ro ,,r,,i pi11,1 w1H1ot1t proptr .·ont•~rliDg 

1}l'Yiees ,,·ill not he r"rrui.tt ... ..J.. 
:Pipt~ Jinvinir projecti-1019 on tbt"+ir e-i:1erior ,uriacu ':'ll•'h && 

t11 ner<'•~lt:ittt 11D 1>::s:c:1,·A.tiOn larg~r than th~ hody of tho pipt.l 
will not hn p~rrAittE<d. 
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2tl8.04 CONSTRUCTION. Befa~ jaek.ing is started, tbe 
pip~ nr the. initinl ,1t>rtifln thereof flhs.11 be ca.ri,fully aligned 
on a 1-•rolougnri<:1n of the line and grade shown on the plan,, or 
titakl'd hy the l::ng.int"tl:- and th&..11 be •1} held by brae~ guide· 
waya and Other dc,·i,·es u to Ueviate from. thel!e line. a,nJ. 
grad.a,: a1- little aa pQNible a.ti it progr~s throuth thfl 
eru1wkment. 

The number and capacity i)f jaeks \1$Cd shall La burh u to 
exert aotfieient for1·ti to o,·ercome the greatest r-e1ri1-tanca to 
he encountered i:or,~idedng both the weight of the pipe and 
the friction on it11 t>lt~rior surface. 

Care •l,nll be f1,ken thnt t.he Jn.eb and fltruts ate so arn.ngrJ 
againtt the }JaU ~lope, or deadrnc,n plaeell for the purpose, 
that th~ thnL'\l is applied pnrallel with the eentll'rline of thr 
pipe l\tid distrihute,1 equally between the jark~. 

The preal'Ut(' exerted by the jacks shall be applleil uni• 
fnmly ovt-r the end of the pipe by a collar, or shall be dis
trihutPd to a nun1ber of pot.nt.e around the. perimeter hy cro!IS 
tin1lier~. Arpli.,•.ation of pressure with thE< metal o! the j11ck 
in direct c.:ontact ltith. the ma.ter-4] of the pipo will not be 
pennittf'1l with either contreW or corrugated ,natal pipe. Suit
ablE! cuJ!hion\ng n1aterial ehall be ;n~ert~ hotween the ja.ek: 
and tb.e pipr. Sp~lled conr:rete or el'umpled metal which ,.,;11 re
sult in fin nn.nti~fa<'tory joint when tb-e ,ueceed:ing eeetion 
of pipe i8 plaeed . shall be eaUH for the rejection and remova! 
of the -,ection w injured. 

Excavation for a limited dist&n('G ahea.d of the forw&rd e:od 
of the pipe will he permi.tt~d \f'ben the eoil is aufli.elently 
11t:ihle to stand without dang~ of eaving. In thie cue the hole 
eha.U be trim.med to the neat air:e of the ouUide of the pipe to 
rM.u<·& the Yesistance ,o j&eliing a.nd ~in.ta.in cont.a.et birtwoen· 
the embankoient material a.nd the ov.ttide turface of the pipe. 
In the caee of 110ft or b.nstable soil, the pipe ab.all ·be allowed to 
cu~ its own way th.ouah th toil W ,ayoi4 cl,,npr of. ea.vlilg 
a.nd 1ub9idenM- of tht overlyhl,g embenk~eQt, ~ roadwa.7. If 
the pipe iii of meta.I: witll. & eo&-ti'DJ c,f -,o:~reei.tti-a ma..
t,,rlol, c,,e ob.U be tak/111 to •·- ~• -ting (Nm bijuq 
during the ,jaekln,i an.d eU1:•a~ ,.._,111 · 

Obatrnctiou to th.e pro...- of tu pipe "8h •• ,oot., 
bo-uldera, o.- pa.rt.a .t fu,w,:- it lib'uetuHS d.all k remo ,ed Ad 
deTiaUOllJI f10m U.. e, 1•d• to -pae1 1Ate1l o_.raetiotlll -abll 
be avoldod If .,,.;,, cl,N!lltl-.. 'lriD •,,alt m ~ jo!Btt. 
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Tl>o w f1f uplniv.. for remoflng .. e1i obotruotlou la 
probi1-it.eda 

P10'rielou MIU be mt.de for keeping the tte&n.tion frff 
bom • .- and _. wa'8r duriuir the jaekiBc operatloa. 

After the ezea.Yation ia opened the plding and jacking of 
tile pi,- Aall tollow linmediately, and be proaeented diligently 
to avcrid 11Bllt1te&1&ry d&upr of disturbing tlie 11tt.bility of the 
-=heel.meet ud road bed. 

But.flUha- that may be necun.rf ehatt be aooe in aecord• 
aa• witlt the proYiaiona of Atti,la 2402.09. 81ll'plmt- excavated 
muerlal ah.all be d.i.poeed of in the- immediate riein.:itr o.l the 
#Wk 61 diNlted. b7 th• Engineer. 

2#1841 AOOUJLAOY OJ' PLAOJDfEliT. When the 10(.8tioa 
u4 grade. line of the eul•ert ba.ve been determined by the 
po&itit)D or elevation of the a.vs.Hable outlet, the insertion of 
t,u pipe 1'1U be from the outlet end. 

1'lwa th location. and r,-ade line ba.ve been deter.mined by * po,1,;oa ot tile inlel and the elevation to which the water 
1' 7 be loweted at the up9tre&m end, th~ insertion of the pipe 

••11'_'-t 11:om tuw.t end. 
Ia_ tLIDl'f 11,a, toe de•ia~ tram the des.igned lu"'ert eleva-

115 • lonlloa f', <be butial poillt ahall not .,,...i 0.1 foot. 

• +1\.1 J 1 :Zf: u4 ele,r&tioe -.i Uae forward enJ of the pipe 
f ;3' IMt l:fP& aMr control tbroq-hout it& papa.ga through 
6- ..nbtnb•t. Aeeum'Olated enon w.hich tau.Ile the forw&rd 
.a:.ef .._ pipe to deria.W from the i1:1tended ele,-at.ion or lixa
- bf' J110f9 tkn oae-fottrth the in.ternal dinmeter ot the pipe 
◄.r ..., ••M "" nj.etloo. 

P;ttlaliOll frolSl th pt .. eribed Jina that reverse the ft.11 ot 
• ,. .. j 1l4e ~ tJae culvert 9haJJ be CllUl'l8 for rejeetiOU. !JI••- ._,. tltltn ~ iaoh in. width between adjacent eec• 
tJt 11'-....,.. -pipe-Nell be ftllecl wi.tJl 1 to a eement 1nOrtar. 

10,at· ff MR&tWIJW SN'1". The lengt)i; of cul· 
tfl1, 4>;$C:J •n be~ u tkt length end to end of 
• M,i.,-i •i11 •-bled. Tke laqth of culvert installed 
♦tl! \. at #!Ill b tot b7 tl;e ~uer. The quantity of ••.,.atioa to be pa.la for ehrll be fb a.ctu&l displaeem,mt of 
.._ pipe °"'11&ioot.W 1>7 U.. Eapos•-,., * 1:te, 1rnek1.- ..a ._ obltruct\om will not b• men.sured 
••t11t• fin ........,., bet ctz'l H cq;dd•ted u iueidoatal -••;eJI tftC! a ad ...... tulwitb. 
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2¾18.07 .BASIS OF PAYMENT. The contractor unit priees 
pM . lineal foot of cnlvert and per cubic ya.rd of exca.vation 
men.suYed as provided above shall be full payment for furnish
ing materinls !lnd equipment aod for installing the pipe &nd 
for performiug all the work incidental thereto. 

Section 2419. Laminated Wood C11lverts 

2418.01 DESCRIP'l'ION. Thil!I construetiou 1hal1 consist 
of th-e fabriea.tion and inatallation of culverts construeted of 
wood either built in place or from fabricated sectional units. 

La1uina.ted wood eulvert11 ah.all be built in aceoYdo.nce with 
design.s approvt'¾l by the Commission. Typical pla.n1 for ea.ob 
aU:e of culvert to be built, including wing walle, head wall11, 
and other appurtt,nancee to be .flll'nished shall be filed 1'/ith 
the C~mn1i)!:l'lion for ap_prova.1. Such plaIU!I th.all show cle&r1y1 

:(or eac..h ~ze of culvert, the a.ctua.l dimensions of the pieees 
of lul!lUer eo1nposing the culvert. If culvert• are to he fabri
cated in 11ectioual units tho si:z.e and arrangome-nt of UJUts in 
the con1pleted culvert aha.Il alw be shown on the plans. 

AU culverts ahu.11 be pro\."ided w~th wing walls and head 
walls of npproved design. The wings may be straight exten· 
iions of the 1' alls of the ba.rrel. 

2410.02 MATERIALS. The materials used in laminated wood 
cttl'Vcrts shall eonfo;rm to the following" requirement111 

A. Lumber. Tb.e lumber from which laminated wood cul• 
vertl'I nre made sho.ll be either Southern Pine or Douglas 
}'ir cOtl.forming to the -requirenients of the A. S. T. M. 
Specifica.tiona for Structure.I 'rtrober D245-37 for 1200# 
grade. All pieces shall be surfaced on four sides or on 
two side• and one edge to the required dime.naion for the 
e.pecified siu a.nd gt'ade of culvert. All framing and 
boring shall Le <lone bofore t-reatment. The 'Varioua 
pieces shall be Bo cut that there are no knots appearing 
Ul the bearing fa.cea of th.e joint. 

B. T?&a.tme.nt. All lum'bt!:-r shall be given pru.su.re pre• 
11e-rva.tive treatment u provided in Section 4187 without 
inei~ing except that the !inn.l retention eha.ll be not lees 
than lO pounda of wate-r free preae;r~·ative p•r cubic 
.toot of wood. 

C. B!Udwa.re. Na.ilii ueed in a.s1embling culve-rta or fs.bri• 
('ated sectional units aha.ll be long enough to penetrate 
two tl:iicknes1ea o.:t ma.teriJU. N&ile shall be itee.l wire 
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nails coated with speJter st a. rate u.ot l~s than 1.2 
ounces per square foot of i;utface. The ~pelUlr coating 
shall withstand four one-minute inJh1C!'jion9 in the 
Pre_ece Te.,;t. V.'hen holts a.re used !or ns.18mbling see
tione they i-hall be foru1e<l o! rolJcJ. ettel rods of. struc
tural grade of sueh length as to proper]y grip the 
laminae composing the sections. HeaJp .._na nuts of bolts 
!'lball be recessed i.uto the luru'Lt>r ao that they do not 
interfere with J•la.ecrucnt Df a<:ij11eeut e:('etion~ in eon
strnction of the culveTL 

24.19.03 CONSTRUCTION DETA.Il.!$. L&min-at£1d wood cul
verts ma.y be con!.'ltructed of ~t'l'tJonal units 1rhich may be 
Msemblc<l jn the fif'ld, or tht',Y m11y be con~tructed by building 
up the culverts in p1a.ce. 

The varlow laminae of the culvert ehall be firmly attached 
to adjacent member!! or may be bui:It into soctionti npproxi
mately tour feet in lenc-th along the <"enter line of the culvert. 
Sections ma.s be made by ne.iling or bolting the 1:nninae to
gether. The size of nails or bolts an,l their location shall be 
as sho"·n on the approved plon9. 

A, Fabrtca.tion of J.n.mina.ted. Units. When culverts are to 
be built of sectional unlt.~ and aMembled in the field 
tbes.e units shall be of tw-o pRtternS, on.e of which will 
form tbe bottom and top of the culvert, a.nd the other 
the side:,. 'fbo full-length units ~hnll rover 4 ff>ot of cul
vert and half-length i,ection 2 ieet of culvert. On1J' a 
i.ingle-half length 8t'ction may be used in either bottoni 
or top and thil'I eh.all be located n.t the end. Seetious 
shall be so eonRtructed that seetionrl of botlon1 and top 
will lap half width with nil aide fiCCtions. Tbo section:i 
:ibn.11 be l'IO fnbri<:n.ted that tl1ey ruaJ be &!;.~ombled 
eo~ily and nil joints will be smooth and tight nnd nll 
piece~ composing the unit will he.ve proper bearing on 
the adjoining sections. 

B. Depth of Fill. Standard eul,-ertft 11hall bo iutalle,l un• 
der e foot minimum fills and 8 foot 11U\:xio.H1m fills. 
,vherc it ia nocc.unry to install culverts under filll'I with 
a n1inimum of ono foot but lrl's th.an two feet over tbe 
barrel of tho eu.lvert., extra strength top members shall 
be provided for the entire top of the cu1'7ert. Culverts 
for fills greater thnn S fet!t or }Mrl than l foot eiball be 
of special deaign. 
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r-, Size of Cnlverts. St::i..ut1.:.iril 1'111 inato,i cu.t,-erts will be 
built ;p tl:e foil'J~;~ &1~,: 

Cl(''ll ~pa.n.e 3 !t. 4 ft.. 
Clear lic-iglits S It. 4 ft. 

5 ft. 

5 ft. 

6 it. 
6 ft 

Cnlve~ vt oth,·r· !!'it.e~ or mulllple OlH!nin&"! wi:H he 

eonsi-de!'@ " · e1•i&cia.l. J~ 

1'. Katking. All ,1.,'ivere-:l uruts Ah.all be l'btiuly m:rr\ed by 
ata.mpj•_J" or l,unu.ng- into 1l,) wc..>,f a hra.n.-1 ih(,wing the 
f,:illowi.ng: 

J"..rtm Atrengtb Top 

Top &nrl U"ttom 
81..>ietio!l::• 

T&D 
Sp,<n - - Ft. 

EL gt. T. 
~pan - f'f;. 

$i<1e 
Settiona 

f:H•l• 
Height-" :Ft. 

E. lnNllati-0n. Tho e:a:tth upoa whlch woo,l t'1l\·ett.<1 are 
instiiUe<l shall be car-cfuly 1hap,od to G?OQJh gr&.dl.' :for 
the full ltugth of c1dvert . .l.11. culvert.a tthaU W auembleid 
iQ aecordanetl wiLh detign GPtHoved by the lligbway 
Cqmmi~~i()n, \'i'h.cn f,he cu!vQrts a.re be.i.ng · tabrieatetl in 
plact, n,'lQ fiU. not mailer than 2 s. 4 .inch!'• tha].I be 
la'id flu.ah. with tbe it9ttum Q1 tl;i.~ ~x('a.vnth,n {or the 
fp.11 lt11'1,.:th. of Wu, ,:Ulvez-t to HlliUt& thia_ faibtie&lioll ot the 
bu-ttvm 1tt a tni.e pt,:t.ne. \Vheo, the culvert& •re }>uUt from 
fabrj•ated eeetl.otud lltlib tL1;1 bottow fU:U Nttion ahall 
be ptue-,l firat. Side ~rt.ion11 wi.11 thtn bl;'I ph,ted to 
break joi'nt11 11ntb thq to.{> t1.nd l,otto1u ll~l'ctions. Alf joints 
1baU b~ for,:,..,l into tight cc11itact. 

&ctions 111.wll be bra,,00 •>D the oui:15,io to nmintah1 tho 
ret'ta.n.,9t:la:r i:::toM! !>Cction during the: · pla.,.01nent of the 
!UJ, 

The top of ea~h •hr.g :•,<w:tiou t-11011 be <:ut ! 1J tbc r~ 
quired ,slope and reinlnrl'.ed \vith noL lCM tha.ti two 
etr.ip:t of lU.llttrial l½Xt&nding from the he!ld wall tc, ibc 
odti~ of tbe nl,)()r-, C'OYllria~ 1be expo!<oil e,nd~ of t'h~ 
Inrninatiot1 in thQ wing-iJ. Tlie up""ltr8:'iin :i.ud downfltre::nn 
edg-1• of the floor aha.11 t,e prc.,tcrted tot the fuil wiJlb 
Letwe.ell win.,,. by & tow o! toe,p:u.e and groov(:a lheeting 
not 1e .. .i than l ½ ineh<!:s thick, driven to l\t lea11t 3 fo~t 
below Ue lev.l,, of th• floot'., 
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vert, the joi.nt between section.! at the grade tba.nge 
ah.all be made by accurately cutting ~h of the side 
p;ections adjacent to the joint on an angle with the 
lamination equal to half the change in grade. The edgea 
of adjaeent top a.nd bottom 1118{'tion.s II.hall be beveled to 
:fit the cbange in grade and the joiot in top and bottom 
sectiont shall be covered with a batten not le!ls than 
8 int"hes wiGt'.'1 v,,hose upper mir!aee j9 be\·eled t-o change 
in grade, and which is fini,ly nn.i!M to at least one of 
the seetione:. The sides 11ball bo t"Overed by nailing on 
the outside of the culvert, watt'ria.1 not less than 1 ½ 
inches in thic'kne-ss compiet1'1y covering tho joint. At 
least ¾ of the pieces rein!or<'ing each side of this joint 
,&ball be lon.g enough to e:.r.tend 6 inches over, and be 
firmly n.ai1ed t-0 the second ~ide section on ea.ch aide 
of the joint. If joint8 of th.iR typ&, in the opinioo of 
the Engineer. arc not cut with auffic-i~nt accuraey he 
may require tbtt.t ln addition to the Ninforeement on the 
outl'!idei the joh1t in wa.lh and hottom shall be ealked 
with onkum a.nd co,·ered with ,p~!ter eoat~d cuh•ert 
theet metal not lighter thRll 16 gauge, meeting require• 
Toe.nf~ of Section 4121. This metal covering shalt extend 
at lea.st ai;r inebos on each aide of tho joint. The eheets 
ehall be s:moothly nailed on eal"h !Ude of th& joint with 
10d naila a.t not more than 3 inch intervalJ'I. All 11nr
faees of creosoted lumber eut after- treatnlent ahall be 
given two brw1h coats of hot creosote oil before be-ing 
placed il1 the Atrueture. 

2419.04 BAOKJ'Jl,1JNQ. The euh•erts 11hal1 be backfilled 
in a,ccordnnce. with provisions of Article 2402.09 and the 
following: Backfill .ahall be plac(',J and ta.mpeJ in layers not 
exceeding 6 in(';bes after compnrtion. l,n.yers ebR1l be placed 
uniformly of equal be1{!bt on both ~ide1 of the culvert and 
each layer thoroughly ta.inped before the next ln yer is placed. 
During the placing of the hnekfill c-n.ch unit of the eub•erta 
eball be carefuly braced on the out:iide to m&inta.in their rec• 
tangular trose seetion. 'l'bis Lro..cing shall ho left ill place and 
the ba.okfill cn.refully placed and tn.mped ttt coyer the bracing 
and the culveTt. For culverts installod in ditch conditions tfie 
backfill Jmrtll be tamped to a. doptb one foot. nbove the top of 
the culvert. 

2419,06 METHOD OF ME'1.SUB£MENT. The length of 
culvert ipeeified ab.all mean the length ot cul•ert barrel from 
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out!ide to outside of head walls. The Engineer will measure the 
completed culvert a.long the centerline of the top. 

2419.06 BASIS OF PAYMENT, All laminated wood eoJ.. 
verts measured as specified above s.hall be paid for at the con· 
tract price per linee.J. foot for the size and type of culvert 
specified in the contract, except that when atipulated in the 
Specie.l Provisions contracts may be let on the basis of the 
lineal foot of culvert for furnishing the material only. Theae 
prices ahnll be full payment for furnishiDg all material, tools 
and labor required for con1pletion of the culvert in accordance 
with the plans and these ~pacifications. 

Section 2420. Sectional Plate Pipe and Arches 

2420.01 DESOltIPTION. Sectional plate corrugated metal 
l eulve.rtl shall consist of pipe or arches of the dimensions speci• 

fied, fabricated of corrugated metal plates and installed in 
the location speeified1 in conformity with the line! and gradea 
derignated and with the following requirements: 

2420.02 MATERIALS. The materials used in sectional plate 
corrugated metal culverts shall confol"m to the requirements 
of Section 4123. 

2420.03 SECTIONAL PLATES. The plates shall consist of 
etructurs.l tlllita of galvanized corrugated metal. Standard 
plates ehall have a cove-ring width of not loss than 47 inche1, 
meuured along the neutre.l aDs ot the plate. The plates shall 
be of such lengths as to break joints as specified and provide 
the length o! culvert epeeified. 

The gage of plates for the va.rious sizes of pipe and arches 
ah.all not Le less thlLn that specified on the plans in accord• 
ance with Division III, Sections 10 and ll of the A.~ 8. H. 0. 
Standard Specifications for Highway Bridges (1944), for the 
type of Ulst&lla.tion involved. 

Plates at longitudinal and circumforential -sen.ma shall be 
connected by bolts. Oirc.umferential seams sba.11 be staggered 
so tho..t no circumferential seam sh.all be continuous for a 
greater distance than the width of the plate. 

2420.04 FABRICATION OF PLATES. Each plate shall be 
curved to the proper radius and the bolt holes sha.11 be so 
puaehed that all except the eud plates shnll be interchange• 
able in the erection process. As a.n alternate to thia punching 



the platf'l1 u5ed in tLe tnro i )ttom &e&c1ent• ->f erc4ea a.hzjl bt 
pwu.l.ie(l with lHl~ i!,l-W of tl-OJt holt:ta ~dJa.·eut t,) the !ont.itudi t...:U: 
e<l:~e vt thl' plu.tt' wb.1ch 11 t<i rest •:i1>on the pter ur aL11tm1:.nt. 

Gnleu oL!.ietwi!IO Bl•eeifieJ, bQ1t ho1,::.s 111,:,ng I.hose r,d,;-t:a r,f 
the plat(:$ th&t ,V\11 f<,r'l11 1ongifl:1r!iuod c...: !'.'ll-1 in the finbfi.ed 
BtntcWre. 11!la1.ll t,e fttbgge.red in t~:,;i: 2 ,, , !:es a.p:....·:. w:\'tb. one, 
roW" Jn th" ~t e.n1f t b~ ot he!' 1 1 tlu;a , allt:y <; ii' the (',)rrut>"t..t;o»iU 

Bolt hvlea ll.lG:•1,:- tbo~ e-i:lgee o( the pln.tt>il tb..:11. •,\·'Hl /,;r,1· 
e1reun1fcrentint i<eiun"' in tli.:.• finuiheo'l i;tructu,-~ r.halt pu,,a,J ... 
fO'l holt t'<p1.:u,..i.ng of Rppro:t•mattl'r 12 i:nthcn .. 

'l'h& cetit('r of uo ltolt' 1<btJl he ,:lo....:r to th~ Clfg<' of the plate 
thau lf~ limes the di,:iiiC:Wr of 1!ie h.:>it. 

Bult h,.1h•t. in r1 lute-s ; to l .;:i.;e inc-luq-i\·e th:ill he- punched 
before plates are gn.l\·ru;:..i:-•d. 

\\-'hen thu t•)a1plttrd 1,trul·ture i:S It' be a full til(I~- pipe, 
tbc ph1tc.•i JI.all l.,c :-o f:urv('d tb.i,:t w!l;ftJJ- 'tio1tt-rl tog-ether tP-nl' 
{'irrle.a nvt e-iuallt·r thnn the l'l•erificd. t:l-0-1.r d1•1ueter ,;:hall ,ht• 
!orni('il 

Plates for forwnig !-k,·we1l or t;h1-pcJ ~ds •hnll be etit 11p il,s 
to giv& thl· r,ogl_e pl ske,;\' o.r sloi,(' 1p,tcilicd. H1,11'1:\ed e<lJe.!t 
~hall 1-'e free ft<Jln (,,:i,i:es aud l,11rr~, sh1.1.ll PT85E''tt fl ·worKn1an 
like fio.iah A.nil J,..gihle ~do,r.titi<·-abnn. and nuru•'ttlS !<h::i.11 be
_placed on t'8C11 11art ,uf the plctu, to rlt!'Mi:natt, itll prl•110r 110M 
tion in the fioish('-<l 1drueture. 

2-120.05 GAGE OF PLATES. Tlie ~llge ol ·1,late1 u':feJ in ~11la 
a.nd top plattil of s~nnaJ. phi.le pipe shull Cflofor;Cf to tht> r'-"" 
q1Ureflleutt O,f Jti\iai110 1Tl, f-:!N:tioG 10 ~,f the A •• .\..S.H.O. ~ti111J
anl ~rttifJ('ttLionR fnr Bdrlge-s \194-i), fi1r 8tT11ifed t.11 l'.1l'-
11tn:1ttt'l1 p'ipe !l.CConHng \o the rn1'thod o( in•ta.lle.ti!'.'n u; l•.e u~,J 
for tho vnri<tu~ fill boiiht'<. l'nr J•ipe 11.&vinc ~lif!•l Jigbte-r tl-ta.n l 
the l,-,tt.oru, ph1tflfl, lihall be ◄he nc.J.t gnge bca,if"r 111.ate. 

The -gage of plt!.tN i11 ft.l"ehtllt thll.Jl ,not be 1fl!s tha:o that pro· 
va1QC in .IJivi.,ion III, St....:-tion Jl of the A,A.ftlLO. Hta11Jt1.nt 

~pecifi.C:atiorll'I' for Brld~,- (1944). 

2400,06 BOLTS. ln eit-bt•r piptt {l'I° 1;,i:eh" not lo~ than 4 
bolts sh1d1 bo n•od per (not CJ! hu1gitulH•a1 1ca_1.rt. ln a~m 
bling thtt 1>1.at"t, b11lt11 11h:I.Jl h(l &0 pla.Ct>,1 thnt 1l1t.• hu&d:ct a1-, in 
tbe valleye nud the aut:s are ou th.e t:re.:1t~ f}f thQ eofn):5:"Hi-i.01i1, 

2-{20.07 BEDDING OF PIPE STRUCTV}I.ES. \\'ben a pipe 
11tturtu1e ii, 10·1,(' er~t,·1l in a trench tile w1,lt..ll ol trcuch u,w-t 
t,o ttu!fieil•nt to pPrH\,lt th(,rough ta.mring 9t the ~rth. bal·k· 
fill against ,\·er_v J-)lat1-1 f'!Sl'1tpt the loottom one. For multipltt 
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21troctu.res th, rlistnnc.e botwflen adjn.e(>nt side~ shall be not lca11 
than ½ diameter witll a t11axhuuru of ¼ feet, to pcrlJ.Ut tampin_g 
tbe back.till against the sidt\8 of the pipe. 

Tha pip.: flhaU be bed<kd in an oatth foundation of uuifonu 
density, carefully shaped by mea.n~ of a temphite, supported 
at the de.ftred grade and the requ.irt-d caniber to fit tl1e lower 
plate of the pip<). \\Dore rock in either ledge pr boulder forma
tion is en.countered it sh.all be re1noved below grade :111d re
placed \Vith suitnhle matPrials in such ::i. manner a., to provid~ 
a eompacted earth cushion hn:-.-ing n tbj~•kness under tbe pip~ 
not le¥o~ tho.n ;; inrh per foot height of fill over tbe pipe 
with a. miniruurn thickncs1 of 8 inches. \Vhere finn fou1Hll.1tion 

is not eneountereJ at tb.e gra.de established, due to soft, spongy 
or utber un;;ta.blt!- so1l1 unless other special eon.struction ntcthods 
are l!"pe-t:i.fi"d, all o! !!Ut'h unstable snil for a distauce of 1 

tliametrr nndor and on ca.ell side of thi,i pipe shall be rer,.1oved 
and replaced 'l'>ith !l'llitable earth or grnnular 111aterial properly 
compa('ted to pro-..7.de u.Uequa.te 1rupport of the pipe. 

The bedJing shall provltle a min.imnrn cumber of 17(' of th£' 
length of tlif' pipe to take care of E!ettlemeut after plaeing tlie 
fill. The nntonnt of camber sbn.ll be varied to wit the beii;bt 
of fill and nature of supporting soil. 

2420.08 FIELD ERECTION, SECTIONAL PLATE PIP.E. 
Beginning al. the downstream end, fu11 sized botton1 plate~ 
shall be placed along the centPrline of the -pipe, lapping- each 
plate one ('Orrugation on the pre,1.oul'I plate. Plat~!. P.ho.11 next 
be plaeed on ea('h shle !IO tha.t circumferentinl joint, will he 
staggered at lcust 2 feet o.t each longitudinal join.t and suceeed 
ing platei,: will lnp insi{lo the downstream plates. in the t<Rna• 
longitudinal row. 

\\'lH•n plate,; in one- circun1terontial row have been propl'rly 
rlared, nU bolts in thol-e plate~ shall he pln,'.ed auJ tiglil.ene.d 
to dnn,T pla.tus into i.nti:n;to.to eonui.et. .After all pltl.tcs have 
placed all bolt!! sh.u.11 be tl,oroughly tighteneU going over t'ach 
section at loiu1t twice. 

2420.09 A&OH ANCHORAGE. Each side of tht a-rch 1hall 
! be anchored to the foundation by means of a g11lvnnizod forrned 

chl).no.el or a gnlvanized struct,rral steel angle. The ari:h plntcs 
shall bear directly on the cho.nnel OT angle, Channel~ shall he 
made of san1e material ai,. the plate~, 11hall Le 7 gage, not less 
tha.o. 2-3/16 in('be.t in ,leplh with the s-hoi-ttit f\nogl1 not le~:,; 
than 2 inches and the longer fla.rige not leas than 4½ inehe~. 

' ' 
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The web o! the channel shall be bolted to the fou.nda.tioo t.t 
not more than 18 inch intervala. 

U a.ngles are used they shall be not lighter th.an 3 inchet 
by 3 inche1 by ¾. inch with not 1~ thau 3 ou.n«i spelter per 
eqnare foot. Anglea ab.all be anchored tu the fou.nde.tion at 
not more than 24. inch intervals. 

24.20.10 FIELD ERECTION, AROHES- Erection of the uch 
plates shall begin n.t the downstreanr end by bolting the aide 
plates at intc-rve.l• not greater than l& incha. to the angle or 
channel 11.ttnchcd to tl1e foundation. Plate& ahall be aet ineide 
the vertical leg of tLC' angle or tho longer lflg of the channel 
ant! ahall beat directly on the horizontal leg of the angle or 
the web of tho channel. Succeeding pla.te:s shall be so assembled 
that j"oints at right angles to the centerline of the &.:rch are not 
oontinuou.s for more than tbe width of one plate. The upper 
edge of each plate of the firt~t Ting Mhall be au.pported in ita 
propeT pla<"e until the fuil number of plates for the ring a.re in 
p0.3ition. AB eoon aa the plates in one ri:ng are in position, all 
bolta in that riug shall be tigbte.ued to draw the plate, into 
firm contact. 

Bolt8 in each gection shall be tightened a.t lea.st twit'e to be 
ae~ured ths.t all are tight. 

2'120.11 STRUTTING. Uhles,. otherwi.Be apecified, sectional 
pla.te pipes aha11 be tiniber .strutted to increa.se the vertie&l 
diameter 3 per cent out of round be.tore placement of the :fill. 
The titn~r struts shall be in accordance with thEI Table A un· 
Je:11 an elong!\tion other thn.n 3 t•er eent fa epecjfiod. 

The pipe aba.U he deformed the required a.mount by me.an.JI 
of suitnblo ja.cks. The 1nethoU of jacking shall meot with the 
approval of the eogiueor. A tolerance ot ¼ por e.ent above 
anJ below tho speeifioU amouut will be p&tulitted. 

Strutting shall he CHrried u.nitoru:ily from end to end of pipe 
fl'lr pipes without hea<l wa.11~. \Vben befld walls e.re rued there 
~11all be no olongntlon of the end$ of the pipe. ThCl ~truta ~hall 
be 1eft in plneo until the fill is eompleto and eompaeted. 

24.20,12 BAOKJ"liil,INO BEOTIONAL PLATE .PIPE. After 
tho pipe ha11 been asseiohled, fill mate.rial s.h&ll be depo~ited 
evenly on both sides of t.l1e pipe in lo.yers not to exceed 6 inches 
before compae-tiou, to a height equHl to 1 foot abovo the top 
of the pipe, in aecorJnnee with the provb;ions of Article 
2402.08 and 2-102.09. Enrh lay~r ehnll be tl1orougbly tamped 
between tlie pipe antl the sidm1 of the treoeh or tor a dii,t&nce 
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LENGTH AND SPACIN'G OF STRUTS FOR SECTIONAL PL\Tf. PIPE -- -
Lea,t End Diameter of l'ipe UI l11cl1"" 

Dimtn,ion 60 ,, 90 IU5 120 1,, 1,0 165 180 
Ht!fht of Silt•, 

o eas:• and l..f!ngth of Strut iA ]ndi-r,•• 
Cover ttu,J 

m 
♦ in. 49~1♦ 65¼ 80)-~ 961/, 1111/i 121 142½ 158 

Feet 1051/1 
- "i671/, 

6 in. -t-:n~ 591/4 14;.'., 901/, 121 I 36(12 152 

8 in. ~3},. 60¾ 841/1 99!12 I 13 13fl½ , .. lti1½ 

Sii:e Sl»'c• Siu s_v-c• Sitt Spac• Size Spat• sue Spac- Si~e 5_pac• Sitt Spac• Sue Spae- Size S?c• 
m ing .. mg m .. , i, ,., in ing •• mg io itl@: in ,., in '"' in. "· ... "· ... le in. ,,. in. lc m " m . "· ... ,,. in "· 

5 .. , 6.0 ••• 6.0 ,,, 60 .. , 6.0 '"' 6.0 ... '·' ·h.fi 5.0 4•6 '·' fodi 6.0 

••• 6.0 4<4 6.0 ... 6,0 4:-t-+ 5.0 ••• ,., h:G 3.5 '•6 6.0 ix6 6.0 i::x6 s.O 
10 4x6 6.0 --h6 5.0 6x6 6.0 6x8 6.0 

,,, 6.0 ••• 6.0 ••• 5.0 "'' 3.5 ,,, ,., tixti 6.0 ox6 60 s;r, - - ·is ,... :1.5 

15 4x6 ,.o ... 6.0 hxlJ 6.0 6.0 4.5 

••• 6.0 4x4 '' 4x4 3.5 4x6 4.0 ,~6 6.0 filllJ 6.0 C.16 5.0-~6-;_fi·--,.5- "'' 3.5 
20 4x6 li.O 4x6 6.0 0.6 6,0 b,B (i.0 b,R ,.o , .. 60 

••• ,., 4,4 ,., 4,6 4.0 4;,;6 ,.o fu,6 5.0 tix6 •o (ix6 3.0 ,~, 3.11 ,,o 5.0 
,0 ◄,6 ,.o 4x6 ,.o 6x6 6.0 fnfi 6.0 ''" ,.o 6'0 ,., ... 4.5 Hx6 6.0 

,o ,.o ,., fu,6 :l.5 6,6 3.0 - ---- ·-· ... 3.5 4xJ .... tix6 fu<O 3.0 , .. 4.5 n,o 4.0 

"' "'' 5.0 4,6 4.0 "'' 5.5 "' 6.0 ... ,.o ,., 4.0 s., 5.0 ... 3.0 4x6 '.l.0 ""' 4,0 6.6 3.5 , .. ,.o lixll 3.0 ,., 4.0 
50 4x6 40 G:t.6 5.0 ,., 5.5 6"8 5.0 8:..R 5.5 ''" 5.0 ... 3.~ i-i:i:ti ,.o r,x(> ~ :-s--fui:8 4.0 r,x[l-f() Rc,;B 4.0 
00 "' 5.5 ... 5.5 "' 4,5 8x8 5.5 ,., 4.5 ----- 3.0 6.6 ,., ... ' ' tixfl ,.o '""' 8,8 4.0 o,, 3.5 
;o "" 60 6"'1 50 {h,R 5,5 .. , 4.S 

"'' ,.o 6'118 -to 6.id\ '' 
.. , 4.0 , .. ,., 

80 , .. 5 0 ,., 5.5 , .. 45 

"" 3.0 t>x8 3.5 6x8 3.0 ,., ,.o 
100 ,., 4.0 fl,J'3 4.5 r.~ ,q 15 

• Tra!U'oene cap .1nd sill should be plau,d ~i.th !Ult dimension vertical. 
4 • Length nf 1truu h.:i5-4'd on 3''4 don!j"nlm11 ut L=D..-.'.1%--3 timt, thl· ll'ast dimen.J;,;,n of the Hn1ttiug m•1erial. 

All tiaiber Wmen1ii;m1 are auumerl a• ex:u:-t rather rhan non,joal. 
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on t!fll•h t-ide Qf 1l.ie pipe equal 1 0 the dia.meter of tho pipe . 
. After the fill over the pipe has been oou1plt"1ted to- the full 
height1 th~ 1-trut~ shall be released and removed. 

2!!!0.13 BACKFTJJJNG SECTIONAL PLATE ARCHES . 
. After ,.h~ areh haa bet-n u:-e1ubled thll baekfill thaJl be plMed 
in 8teord11nce with tho provi.sioll-!I of Articles 2402..0~ and 
2-10~.vv. 

2420.1-l \VORKMANSHIP. It i1 tbe tl!Sence of the~e speci.fi
tti.tiona that in nJdi_ti,)11 to couipli!i.nr-.e \\·Uh t!te detaila of eon• 
tttru('tion tha com11let,,,l pi.po •hall thow· careful, finished work· 
n1an;;hip ln all parti1·11W.ri<l. Culvert pip~ on which the Ppelter 
cuatini; hu~ heen l,ru1e£>J o,; broken 01ther in the ab.op or in 
shipping, or whi('h t1hc,w1 defeeti;ae w-0rkrnanship1 iahall be re
jt-eted. Tb{' rerp1irenient upplic:. not only to the individunl. 
plates hut to the tsldplnent on nny contract &I} & whole. Among 
uth<1rs, the follow iug defect~ I\Ttl apcciflcd as conatituting poor 
~()rkmnnsliip nnd the prr-sence of any or all of them in any in
dh·idua.l euh·ert iJate or in goneral in any shipment shall con
stitute euffi('if'nt rause for rejection: 

... \.. Uneven ]nps. 
B. Elliptie:11 shnpin1,r (unless i;,pe-dficd). 
C. \~nrif!.tion:f froru n. ,;traight t'entt:'T line, 
D. 1fr1g;-ed e<lgr.~. 
E Lool°'t1, unevenly lined or spaced bolts. 
1", lllt,::-iblo brand. 
G. Brnisetl, sea.led. or broken spelt£':r coating, 
ll. Deuts or bends 1n the metal itself. 

2-!20.15 METHOD or MEASURE~IENT. 'l'bo footage to be 
paid for ~hall bo the :1ctu:tl riumber of linear feet of the pipe 
or ar.:h, i1utt11ll!-d iu 1,lnce, e,1mpleted tt.nd accepted. The meas,
urentent \\hall be &15 follow•: 

.\ .. l'ipe, nnd :i.r1'11os ·y,ifh Pitllt"r t;qunni or elte,,·ed ,•ertiral 
enJi;i, end to t·tid 11f metal, un <'t~nter line of st1·ucture. 

D. Pipos ,vith 1.1quan• enJ1,, bcvele-d, tl.Vt<rni.co f'nd to end at 
tor !UH1 botto1n of vipc. 

C. Pjpts: with skrt•;od ,,n,1~, hc\·elt>rl, average. e.nd to enJ at 
top llflll h,ntom of pi.pe, parallel to e,,ntor Hue. 

D. J\r0ch1,~. '"' ith !"nds other thnn vortit.al, all noted on the 
plnn1. 

2.120.16 BASIS or PAYMENT. r·\1r tLe footnge of 1_1eetional 
phi,tCl plpt, or arche."l nf the site sp~ified, the Contr&etar will 
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he paid th& C'Onirnct priee per foot. This unit pnce shall be 
fuH ~ompensation for furnishing all materialR, labor and equip
ment necessn.ry to eon1pletc- the work in 3.<'<'l'rrdn-neo with the 
11lan,:; and specifications, except that paid for ns cxcavu.tion 
for Btru<;tures, conerete ma~onry and Rtecl reinforccrn-ent . 



DI\'ISION 25. INCIDENTAL CONSTRUCTION 

This work .!hall consist o.f l'.'orutruction of variou,!I typea in 
accordanco with requirement.a of the secti0n1 lil!tL>\l below, in
cidental to the ninjor type11 of eonstruetio11 of b11se couT$e!., 
surfo.ce coun1es, pavc1nonts and gtru1.:lure:1. 

2501. Pilaa u.nd l'ihi I)ri ving, 
2502. Subdmins. 
2503. Storm Sewers. 
250'.!. Sanitary Sel\·ers. 
250.J. Guard Rail. 
2506. Flumes In("idental to l 1a.vement~ 
2507. Conere,te and 8to11e Revetu1ent. 
2508. Painting Steel Structure~. 
2509. Puintiug Woodwork. 
2510. \Va.terproofing. 
2511, Portland Cement Coneretti SiUewe.lks, 

Section 2501. Piles and Pile Driving 

2501.01 DESOBIPTION. These requirementa 11ha.ll apply to 
the furnishing and placing of piles for founda.tioni:i, for trestlos1 

a.nd for other exposed \'\'ork.. 

2501.02 MA.TERTAJ,S, The piles shall con1ply with the fol
lowing requirements for the class of pile specified in the c.on• 
tract documents: 

Untree.ted Tin1bor Piles, Article 4142.03. 
Treated Timber Foundation Pile!t, ,Article 4142.04. 
'l'reated Timber Trestle Files1 Artide 4.143.05. 
Prcca:it Concrete PilesJ Article 2501.03. 
Concrete PHe• Cast in Place, • .\.rtlcle 2501.04. 
Steel Piles, Section 414.0. 
Concrete Sheet Piles, . .\rticle ~501.05. 
Steel Sheet Piles, Article 2501.06. 

2501.03 OONSTBUOTION OF PREOAST CONCRETE 
Pn..ES. Precast concrete piles !'tball bo made of Clo.sa X con
crete as specified in Section !?403, nnJ be ol the :form and 
dilnensioru: !hown on the detailed plan!!, and shall be ea.st 
separately in conformity v.•ith the following requirement, tor 
construction and curing: 
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When individual platforms are used on which to cast single 
piles, the supporting foundations or false work shall be such 
a.a will prevent any settle-ment during the proeesa of ca.sting 
or curing the pile. When multiple platforms are used on which 
to east more than one pile, special eare shall be used to secure 
foundationa adeque.te to support the entire number without 
deflection or deformation as suecess.ive piles are a.rlded. In 
either case, the bearing of the c{lsting floors shall be subject 
to checking and a,pprovnl by the Engineer. 'fhe form11 used 
!:<hall be built of surfaced 1un1ber or metal true to lino and 
mortar tight. They shnll provide access for tamping and con
solidation o! tho concrete. 

The concrete in each pile shall be placed eoutinuou•ly and 
shall be eoarefuly worked e.nd eoIU1olidated around the rein
forcement without ,.H8-placing it. Special care shall be used 
to prevent the .foruiation of stone pockets, honeycomb 0r other 
such dofects. 

The concrete shall be consolidated b.y small diameter internal 
vibrators or by other maans approved by the Engineer. During 
this eonaolidation the exces& concrete sho.11 be screeded off and 
the surfnce smoothed to n. texture sin1ilnr to that produced by 
the forms. 

'fhe forms sba.ll not be removed within 24 hours after the 
concrtte is plaeed. The completed pile shall be straight and 
true to the form specified. All surfaces of the piles which 
will be exposed after Jrlv'ing shall be given the surfo.ce fin.ieh 
specified in Paragraph 2403.26-B. At his option, the Con
tractor may finish these surfaces after the forms &'l'e removed, 
or after tho piles aro placed in the structure. 

A. Protection and Curing. 'I'he concrete pilca shall be pro
tected and cured n.s specified in Article 2403.12. The 
curing und prote<:.tion period .shall be extended until 
the concrete shall show a modulu.s of rupture of 600 
pounds per square in.ch or more, when beams of the same 
concrete and c.ured in the same manner as thu piles are 
tested as simple beams with 18 inch span loaded at the 
center. 

In no en.so 1>hall the piles be moved or ~trained in any other 
manner until they have been properly cured and aged rondy 
for driving. In all mo\ling Qt handling preparatory to driving, 
unless otherwise specified on the plans, the piles shall be 
supported nt points one-fifth of the length of the pile froni 
each end. 
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2501,04 CONCRETE PILES C.AST IN :PL.ACE. {',Jnt:e1e 
pile-R ca.st iu pl!i.Cfl shall l,e e,,n~t·c1e·t.e<] by d'dVmJ.,;- .ste.;:•l dt:1111 
f)f thti !ipehfi1Jd length in the kwftti:Onl> flpee 1·1l">d on th11 11luµs 
:1n1i !illini:: tliJ; :-l11clla with couert"te. The tnffl:i.l shell PhC.ll b(I 
of thr t.:,·pe nnd Jin,.en!l'ions ,,.J)l-!f'l!ierl on the t,.!!lns. 'fb..e r.::r-t.h\id 
of dri"in.,;;_ abnU he a,,la:p-tcJ to thfl type of t21r·Jl used. The p-i.les 
t'hall bt• <'(luJ<tructed ir.1 acc,,i-,la_r1t;e wH\ tbe folloJVixtg IWJi 
tiunal rt;!1.uiren1ent,;: 

.!A. Insper,t.ion.. The c·ontraett,r "bAll ;omint~•n on the- work, 
&t all times prior lo the filling o1 the sh'-lJ~, a light 
suitnhle i(ir the in.~,,~rlon of ab-ells Whieb 1-sve been 
dri,.·en. Any sl1clJ:J w!.1eh ha\·~ l,ren i:11pi,p~·r!.,y driven, 
l>Joken, or nre otherw1:,e ,J,:~cctive ~Lall he re-mov1,J i!lnd 
rcplaecd or otherwise ('orre<'t~rt 

11. Cutoff, \\'hen thf't pjle .:=;heJh;; bno·l-l bel•n fully drite.u, 
ill/\flCt'h-!d, :inr!. arpro\'eJ the shell shall he nt>atly cut t1I1 

a horit,)otaJ JJl:on~ nt the elevati,:,n specified 0:1 the 
plan~. 

C. Filling . .,\ftt·r 1.bc i-.hells lrn,\(' hccu ,•nt oif any "R"~ter 
present in the sb,_.lJ f'liull lw !trno.,._.d and Jft('r L!le t'teel 
rt>inforc('tnent liri;. btf'll :v:, un.tcly 1,!aee·l the f!heL. ~hall 
be torHplett::ly fil]pJ ·wit.h Cl~IIS .. A cout·rete eonforu:ihi;; 
to the, re-sp,.1i1,:,rr,1ints o-t St>ction 21l•3 . . At the tinttl th\'. 
coll., t•'lo L, plal"ed tbe t;licll !'hall l_,e,_ ftt'6 of ,iccuc,ul&ted. 
wnt('T. ln order to aY•)id tbt: fo1n,ution of a.ir po<'}:el • 
tl110 1·(,!l(·r~te ~hR11 be pln('c,l !iy --..-.il,ro.tory roethorh1 o.·, 
'!peeified in ~.\rticlf! 2403..11, or tl1(' 1 oncrotc Rl1al1 Le 
plnced in .srr:.a1l r·liarge.a ot :Jot O\'••r 2 rt.:hie f('et en.< .b. 

I). Pa.int1ng. \fter mct1.I ~h!'lltl La\"e 1,,,·en fille,J w-f.h con· 
eretc t.hey :sliall be puii,teJ wl.tb 3 ton.t.11 of ;r:i.int as prr
.~cril~d for t1t1cel strurturc,. Tho erttire metal surf&C•l 
from the, cnp to lovr' ,,ntur eh•\·.ath,n or ~ feet hehiw 
fh1i.,..hl•,1 grnund lino ~hall he pnintcd in accordance with 
tlie pro,·tsJon:1 of S~tion 250A, 

2501.05 CONCRETE SllEET PILES. t\n1crete f!'heet p.ilc1 
"hall h!l'.-e the 11iniensi9us null :rcinfort~wtI.1t ~~ified (HI tl,e 
11h1ni-J. C-onert>lc &b(·1it I•il,,s shnll bri ltll ,to of Cl!t!!t X (\OCCt<'tl' 

confonning to tb(l re-t:i1Ur1t::nent::1 of Hertiou ~-l-fl3. Tlic,; t:ha.11 
bi, eon'-'tT'll('t!c'd auJ cureJ a~ pro\itl,1.] for Pret;'ia.~t C'..iuerel•; 
l'ilP!\, A.rti.cle ~301.03. 

2.501.06 STEEL SIIEET PU.ES. ~tf'l':I Wet piles that are 
to bcron,e a part oi a finir;bed f;/ ru,;run·. 1baU be of the inter• 
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loc.1dtg tyrq whh '3. w-eL 1 :_ i,Jn1f""":J :not le~ th3n % incb, and 1t 

~~~tio.n rt;(l,lulc~ n6!. t,i • than thn.t spc,.;il:eJ 1)u the i,la!IB. The 
1uterloc.lt ,;l.~11 be ;)f a :t,-pe .J.IJitTO\-ed Ly 'tbe t}nginet:r-. t·,,_cd 
11hctt r,11,,- fhi.ll he J·ttt "i~ pro.PC"' couJltic,n fer ret1riviog. 
,vher~ =<ti.!':~ 11bt,iJt r,He are t'J r@,ie11"e a ('.!Jta!rete c~p 1Jp•y shaH 
he C"Jt ,{f ,ie.ally ;il. '•rrn.,.gh: l~ll"'f at t.be "equlred 1!leva11ona 
flftet ur""-'.,,;:;. TL"" det;i.:11.s ;..t aogle~ w t!beet :p.Jt, wall~ 11~,nll 

be aJuptr<l t? the tn,o of -.,:,ik U!.ed and -.hall ~HJ aubjef't to 
tlo aprco\·~tl or the Fnr~iri-f'f'f. 

2501.07 DETERMIN A. TION OF LENGTH OF PILES. "\\"bell 
th~- 1f'ngf1 ,)f r,il,~1 required ls n'1>t, apej U',,!d defhntely Ill! ihe 
plnn~, unlnMt t~t : ,'cs ll.-'"'e t~qaln•d, the En('."'inttr !.lbnlJ, within 
ten dily.- f· )tli t' ._. r\:i.te ,,f ,·ontt1'1't a\l°et(l, l1t-,ta.nnine th~ ltcni!th 
o! pH,..s to Lt! !'lf:11 he,1 l,_r the f',)t1.trfl.<int. The ltllg"t.h. o.f piliug 
orderc.l t,.y t;,.! Engi'Jl:'er sh~ll ho)' 1u o.iu.lLplet ot 2 fe•t for 
Ieug1li1 fO fe('t ~c,] )•'381 un,l in :Jtultir,lM r,f ::; re.et fur tengtha 
(}Yf't ,21j fe;_•t. 

2u01.08 TI!ST FILES. When the len~h.. of pile, to be vr
dtied C'.J!11o_1t, be Uctl'Tn1ioe,1 sari":~i;torn~· ),y nther nwans resort 
may lJ1) had to tL.e drivi.o;.?; of t'8$t 1iiJcp,. anJ the det-0rmin.o.tion 
of their loa,.l carrying ca}>i,(•ity !l.=' r,wvided. iii .\.rt.icl:! i5111.1a. 

"'"l.eu iO otd1.:.cd l,;r the Fngi1;crr, the conlrru:u,r •hall 11r!)vidoJ. 
and Jrixo tc~t vile, of the lengths a.o,l in tho locntiuus: ileaiJ.{• 
1v11i.1d bv the En;;inePr. Such te~t piltj'I sh11ll he Jn\·•.'n with the 
Ml.llC 1·(J.'.up1.a!nt as th:.i.t 1>!..idt is L; lJC u~ed fur driving U,e 
Qth~r piles for tn,: stturtul'e-. 'l'ht) (·ontr1.1.::.or u.,ay l,g n:111;iretl to 
cxca,,at,, to f,>ot l11g elt!"atio11 :n thtJ tr,·a in which ,l t•.i1t vi.Id 
is t() b,t dri\,cu bo-fore tho tt'!St ptlc i$ .irivc-r.:... 

2501,09 EQ-Ur:PMEN'I FOR DltlVING PILES. Ei.th¢r atmu.n 
)lam.men or iru-.il.t l:,1w.tne1~ of .t.u.it11blc ,.\1•igl1t n,11.y ho u.seJ. 
fur llri'rini:;· v:-uod, couci:et;,, t-tet:l l{1 or t;tccl 10011 piles. 

Bquipn1ent for di'l'iag pilmJ 1,hall conform to the following 
rt:quircm., 11ts; 

A. Gra'rlty liatntuerJ. 'l'T1u fnll ot a gr:\vity hammer shall 
not e,:,;:,·11c•l th" !()llowinli: 

,v-oml .Piles . ·••·•··-• .. " ....... -·<" ··-•·- •••• -~O 
Htecl U Piles -··· _ ,. ___ -----·--·20 
St,·cl ~11<'.ll l,ih•,s 
tvt1r-!'tO l'ile» 

•ro a,oi1l the hroonj11g or ahntt(•riug ot woo,1 nr tnn-
erele I'ilca or 1..hti crini1;ing o:r but'kling 1<1f ,-t1,1cl pilos, 
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the Engineer may reqnire the fall Qf the hammer to be 
reduced from the anuimum limits given above. 

The we.lght of gravity hammer usod Phnll be such that 
when thil!' weight itt substituted ior "W '~- in the formula 
for the gravity bam1ners in Artitlo !?501.13 and the 
known value!!. a.re eu hs:titut.ed for '' P, • 1 1 

• H'; and '' .lI '' 
in this form.ula, the computed value af '' $' · will not 
be le"s than on&-quarter inch •. In no case 3h~II the weight 
of tbe han1m(!r be less thau 21)00 pounds. 

B. Single or Double-Act.ing Stea.m Famm""n. Single or 
double-acting 21tea.u1 hammer• mny l1e used for driving 
all kinUs of pile., provid{'.J the hammer used eomplies 
with the following limitations, When the weight of the 
nun and the energy per blow nre substituted for .; W" 
and "E" re~peetively in the formula. for e:t8am ham.me~ 
in. Article 2501.13 and the known values are s11b8tituted 
for "P/' "R" and ti)!" in thi1 formnla., the com
puted value o! "8" shall not bl'l leas tb'ftn one-eighth 
inch. 

The driving energy of double-nrth1g 11terun hammers is 
dependent on the pressure n.nd the rate nt which stoam 
is supplied to the cylinJer. If th.ie: pre.,llure is lnl'ln!ticient 
to develop the energy ,,·ith whi('h tbe han1mer is de
signed to act, tlie Contractor will be required tQ increMe 
the boile.r eapacity sufficiently to aeeure the desired 
ree:ults. Steam. ha.mme:r& shall not be operated &t ,·eloei
ties .higher than tho11e recommended by the manufacturer 
of the hammer. 

C. Water Jets. When water jets a.re u.setl the nun1hcr of 
jets and the volume s.ud prc~sure of the water &t the 
jet nozzles "hAJl be suffic.il'nt to freely croUe the material 
adjacent to the pi1e~ T.he plant shall hn,·e sufficient 
capncity to deliver at all timeit at Je11.at 100 pound!'! per 
square inch p1'esaoTe &t two ¾:" jet nozzles. Bl•iore tbe 
desired penetration is re.sehed the jets sb&ll be withdrawn 
a.nd the ptl,ea s.ball be drh·en with the hs.ruJ.oer to secure 
the final penetrn tion. The jets -she.11 not be sttschcd to 
the -pile, b11t shall be op&rated independently, 

D, Follower&. The uee of followers will :not be peruiitte<l. 

E. Driving Capl. A driving cap sball be usod to protect 
the heads of all wood a.nd steel piles and all mctul sbelb 
for Ctult in place concrete pilee. 
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For wood pile~ this cap shall euelose the head ot the 
pile to prevent brooming and splitting. For gravity hn.n1• 
mer• the lo1Ver Tcces!I of the driving cap shall be a trun• 
ca.te,J r.one not less thau 6 inches deep. The 11turn.ller 
diameter of thia recee •hall be 9 to 10 inche!f and the 
tlope of the sides not lees than one horizontal to 4 ver
tieal. Fvr <lteu.m hammer! tbe depth of this encloi,ure 
shall l,e not less than 3 inches. 

For steel 11ilea anJ for steel shell11 for l'.oncrete pile!I 
cast in place 1be driving ca.p shall ha"·e a recess of the 
11hape of the cro~!I section of the pile or ahell being 
driYCU. 

2501.10 PREPARATION OF WOOD Pn.ES FOR DRIVING, 
AU wood piles shall be prepared for Jriving in a.ecor1lnne-e 
with the following provit1ions: 

A. Prep.a.ration of Pile Heads. 1'be pi.le head shall be 
accurately trimmed to make e. driving fit into the dri~
ini; es.p. In case the head of the pile becomes broonied 
or crruhed bofore driving i-e completeJ. the b1'oomed 
filiers !!hall be tritnmed oft to provide sound woot1 
accurately fitting the driving cap. 

B. ]?repa.ra:tion ot Pile Points. The lower end of the pile 
shall be cut square or tapered to a point not les& than 4. 
incllua square as directed by the l;ngineer. 'rbe tapereU 
point, when used, shaU be concentric with the centerline 
ot the pile. 

C. Metal Shoea. ,vben wood pile& are to be driven to rock 
ur through strata difficult to penetrate, the points shall 
be protected with meta.l sboea as shown on the plane or 
ordered by the Engineer. 

250Lll PREPARATION OF PREOAST OONORETE PILES 
FOR DRIVING. The tope of all pre-ca11t concrete piles sbo.11 be 
protected from injury from the impnct of tbo hammer. 'l'bis 
protection shall be 110 de11igned, maintained, and used a.a to 
('&U!Je the minimum absorption of e11ergy consistent ~~ith ade· 
qua.te protection of the top of the pilo. Whore the _pla.n9 require 
tha.t the e-teel reinforcement of precut concrete piles extend 
beyond the end of the pile a. suitable driving block shall be 
provided into which the reintorceo1ent will ex.tend without 
bendillg, 
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2501.12 ACGURAGY IN PLACING AND DB.IVING PILES. 
Tn spotting the 1,ointf' of 1iil1:;c prepara:,1rv to ,lri,ing~ tho 
c,1ntraetor t<h~U u-i: <'&.;te to lt,:c1t&! tlte.m !L; aho-w-n: oo the :,.!:1,n~ ,. 
or a.a dir..-i:tt,<l by- tl,u Lr..gi11e,\. -a and the C:;-. i:a,t;Vh tro:;: ~i-b 
c.h~lgnr,,-:11 !,icativns t'h.JI n~1t en(•td 3 j., (cb.4~ at :b.e limt
<l1iving ib begluf €·,.:ept .a.e D:...;t lie i.·-itl4 ftece-:17 br 1h.e 
pn .. "i:lenl'e of u.n:ivuidtLhle oh:tt?'11••thon,. {)ul- whe.:i zbown on : he 
phu:is or ,yben ~rx.•rifte\'\11:r :apJ)rove<l Uy tl:.e ,i D!->in~~ tohall 
plltng b& dri.,en cJo,;£<1' tor;,~tu.ei than ~ fcf'-.. 0 inc.L.e,. ,Yhi.le 
bein:; dri.ven pill:!~ s.:1flll he. so held tn- iog~l~!, !",:,rttf: or cal,lL-s 
as to de,·iat,._~ ti·e ruir:ii,.':nnn,. l)OSi1Ult1, L.u,v<L"'.lt ftnn t~~ vertical 
or the btitlt'r lino sihr,\'t'n un tbe r•l a.,;. 

2501.13 DETERMINATION OF BEARING VAl,UE OF 
PILES. ,Yhen po on.lt1,,rl 1y the };!.l_giucer the b('.aring value 
of pile'> shali be aetr•r!!'!J,1ctl Ly ntlu,j!J locld t(si.-; in 'llli.ith the 
t>illtirt!I lcrid i:; applied eonl'ent w with the 1•ile a'ld t:nreful 
n1f'!n:-urcn1ent~ n1.tt,lt• "ith an cn:;inccr'a. l,;r-el to d.oten!:.ine the 
aU'l.ount alirl rate of Jettlf'nlt·nt. T1'11 ti::ct )Clil.d \'!-hall not l,e up· 
1•liei.l u11tiJ t}u_-. pilt>, 11:is bl'f•n !llllowe,1. to r~t ti 1.ea~i. '.!'·.! houri 
ntter 11 r: ,.,.: e;;. \Y~r-·1 l •e1, , !ng vll1~:! a.te ,]t.<I t'fmine-J h\" t.est lQdd i 
the pile s!'....:U .•tist.~:1 fw:- 48 1:out-- rt to·,,\ not ltli~, thin 200 
per cent ilf thti }Q4,i wL1eh tl::.e 1:1ile t~ deJ.i~.1;ea to ~UPI"'rt. l\·\ih 
a -:ettleinent ni,t great<!? than U.2.) inrh .. 

\'\"hen }1)8.l": tt•ts atH "Dot 1,peci_"'i.ed in rbe Cl1ntrnct tloc,n..t•n1" 
or ure not orJcre<l by tbe EtJifnt:,er or lit~ impra,_•:ical, the 
hl1:i.ring va.lue of piles i!hall lie. r-,0mput0.d fr(l-tr1 the lllP{•tOt)ri!ite 

one of the follo1·.ing fur.mulu: 

..-\. I'or Gravity Hammers 

3\Vll ''T 
p 

s+o.3ri 

B. For Steam Hamn1era 

3E 
X 

w 
p 

\\h,·r1· l'=tlie ,,,.fo lo~,1 in t,ina. 
\Y=the '\r,.,ir::1:t ._,f n f: 't\\·it_v l11-r:1mcr, or the r.i.m 

of ~ :<tea·n L,ar..,,,.er in ton11. 
II=th'6 lJt:rig1t of iref' fall \JT th,.i hnUir,1('1' Or tnte 

in feet. 
Jl=the wei;!ht (If the pilf' 1,lus the Wt'il,!'ht 0f i 'll 

driving :ttp ill tous. 
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E=the cner~y per blow in foot tons (for single
u.cting st t'<l.lU hamruer:i E= \l.xll I 

:ind R=the avan1ge penetration of tho pile per blow 
for tht' ]ti_;,t;; hluil'I for gra.,ity bo.n1I1lt'rl ond 
hu,t l(} ldows !or .~tt·tt.nl hall'lmer~. 

'J'!Hi fon:go.ing formula:; 1:1f1all bu applied with compll11nc.e 
with the fol1owing couditio11s~ 

{n) Unh•~:. thP ha1nn1er ha!-! free fall thf' vnlue flUb;,,tituttid 
Jor '• \\''' sb;;i.1l be 1et-s; than the ~·eight of thG- hamm!:lr 
hy an au,liunt :,u£fit:ient to c-ornpen~nte fur nll friction 
11.uJ df-ug: lHnJin;,: to rP!ard it$ f&ll. 

c_L) Tht: bend of the pile ~lrnl! Ue f-:<ee from Lroome<l or 
rn1~hf'd fiLeri;. 

(c) Tho pt•netratinn c>f the pile ?!l nt a rcaaon:ibly quick and 
uniform rate. 

( d ,1 The.re iii! no e:i:tcsive boune(> to the hamruer after the 
blow. 

(c) The vnlue of "Il" shall be lc!\s than the Leight 0£ fnll 
of the hauunor hr bviee the height of the bounce. 

(f) \YhPu tJu, driving hns. been interrupted for more tha:o 
t1\·o h!>ur;., the pile shall be i;i1·en at least ten blows 
Lefore the dctern1inatiou of the henriug vaJue is 1nade. 

(g) For the cou1pu'L.ltion of lhe Leariug value for l;a:ttercd: 
pde:-; the value obtaine<l fro111 the fonnulas shall be 1nulti, 
plied t~y the fullo\\'ing flltioT: 

!CO$jne a.)~(f sine n). Wl1ere na. 11 eq_u.nls the angle 
whieh the lcad!i nH\ke with the vertici~l nnU '• f 11 t>quu.1~ 
the. oo-ef'ficieut of fricti1)n between the ha111u1.er o.r nuu 
and the surface on whil~b it sli<le~. For gravity hnn.1n1er11 
~liding on greased )o;.tec-1 surfaced leads the value of '' f'' 
~hull be ns~u1nerl to be 0. 1. 

I Bearing value!'. of piles ca.st in place shall be detern:,ineJ by 
• t,c.-;t loads or u.~ provided by the specin.l p,rovisions applying tf) 

!:l\lch work. 

2501.14 FOUNDATION PILES. F'or the purpege o.C thi;. 
ti.rtltle thfl tern1 ''Ioundrdion l)iles'' Jhnll be con!'ltrnetl to 1ucuo 
all piles whetheT of wo0d, eon<·reta or steel, ,vbieh flUl)po.rt 

iiUp"rim-po.~eJ lonrJ~ and whose entire length in the eomplcttid 
l'llru1·ture, except tha,.t pa.rt whi,·h ifl cont.aincJ in the footing. 
is driven intn aI1d supported laterally ns well as vcrlirally by 
surrounding soil. 

Except as Qtherwise provided on the plans or 'in the epecia.1 
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proviaiona the e:u.•.a.vation ah.alt be eotnpleted before the driving 
of foundation piles is started. After the ddv:iug ia eomplet:4'd, 
all looae ant! displH.ted ntat&rinl• foreed u_p in dri .. ing sh.all be 
removed Irom around the pile!'! lesving • elean 110lid aurface 
to reee.ive the footing eonerete. 

The &rraugemeut of pile Jriviag equipm.ent I.or lounda.tion 
work thall be au.ch aa to permit the lead.a to ~ lowered to the 
elevation ol eut-0ff of. the pil.lng and the uae of tollGwen to 
tranamit tlie blow tQ lower le,·el• will not ~ pernritted.. 

Aft or plle-3 ha v.e, hN!u driven to · the reqoire<l penetrll.tion 
the tops shall be cut to a. horizontal plAne at the required 
el~vat.i011. .AU r:rUBhed or broolJled wood, battered metal or 
b:rokon concrete shall be rernoved, Th~ topa of treated wooJ 
pilfi !'lball be pai11tE1d with 2 coa.ts of hot cn,o~te oil. Metal 
ahe11J fOr <'U-l in pltre con~rete p1le11 11411 be- inspect~d for 
their full ll'ngth and approved hefore being cut ot.f. 

'l'he hea.ds of »tool n pile11 iihall be ot"atly trirumed and 
bearing plate-1 !innly attached with 11t leaa.t one weld the full 
length ot e-a.ch. flHntiee of the pile, 

Un.left preeJLtt c(•utrete piles have been Ca.!lt with reinforce
ment upo•ed, the wnrrl'te of t.he pi ll'! •hall he cut away t.o 
e%po&e the rein.force-went to provide a. firm bond with the eap. 

UnlMI otherwiSe providi!'d on the p!an11 or in the 11pecial 
provi.s.ions, &11 founda.tion pile1' ~hall be driven until the bear• 
ing value determined t.s provided i:11 A::rtif']e 2501,13 is at lea.flt 
equal to th&t Jpecified in the followi.ug table for the cJaes of 
pile& beiag driven: 

Wood Piles -·•~ _ -· -~ .... _ _ .... w •• 20 Tons 
Eight-ineb Steel l?ilea .., ... 
Ten-inch Steel Pilfls .. 
'l'welvo-inch Steel Pilea. - .•. 
Precas.t Coucrete Piles _ ... . ,_ 
Conerete Piles C-.st ln Pla,:6 

• -
24 Toll!I 
.32 'fora 
.40 Tonf! 

..... . -~-30 Toua 
--··- .$0 Toua 

The length o/ pilea t:ihowu on the plao.a or orJered by the 
Engineer for &UJ spocif'1c st.ructurt• •hall 00 construed u inJi
eating tho dusirea penetration and iha effort to secur• tbi• 
penetration ahall be C'ODlinu(!d ns Jong as tbe pile ca.o be Jr1Yen 
without injury to the pile. 

In all cases, regar-Ol<'ss ot tbe faC't thnt the required bearing 
valae mny b&v& b~n aer.ure<l, the driving ahall conti11.ue until 
the following requiren1e.nt, aii: to penetration ha,,o btien mot: 

A. Tht mininu1m peuetr&tion in firtn u.1ateri.•ls tib&ll be tea 
foet, and in soft uu:1.terial.a or wa.ter-iala which may be-
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eome soft whe,n saturated with water, the minimum 
penetration shall be eighteen feet. 

2501.16 TB.ESTLE PILBS. FoT the purpo:!e of this article 
the term "trestle piles' 1 shall be construed to mean all piles 
whethe,r of wood, steel or concrete which 1!1Upport superim_posed 
loa<h but which in the completed stro.-cture will be exposed 
a.hove the ground level for a part of their length. End benta 
of bridgeii and others e.round which fills may later be con• 
structed are not thereby removed from this elasaifice.tion. 

Wood and steel piles sha.U be driven with euch aecura.ey as 
will permit th-em to be capped as M.ow-n ou the plans with only 
8U.Ch springing 1ui.d bending as will not injure the pile. If, in 
the judgment of tbe Engineer, a pile has been seriously in
jured by A"prin_ging after being driven it shall be removed and 
replaced. 

Preeaet concrete piles shall be so driven a.a to stand without 
springing in the correct position and shall not approach closer 
than two inches to the faces, of the caps a.e shown on the plans. 
In case it is necessary to move a concrete pile alter driving 
to secure the above accuracy it sha.11 be moved by loosening 
the soil surrounding the pile with jets until it can be moved 
&nd stand without strain in the correct position. A..fter being 
moved the pile shall bo driven a sufficient amount to aasure 
the specified minimum bearing value. 

Piles for treetle11 shall be cut off level or at the designed 
slope at the elevation of eut•off shown on the plans. The length 
of pile a.hove thie elevation shn.11 be sufficient to permit the 
complete removal of all material injured by driving. 

In creosoted wood pilesi oll bolt holes, euts, da.ps or chamfers 
made subffequent to tree.tment as well as all abra.sion! of the 
enrJ'a.ee o.nd the tops of piles nfter cut-off ehall be given two 
coats of hot C?'eosote oil conforming to requirements of Article 
4136.01. When the top of creosoted pilea a.re not to be enea.aed 
in concrete they shall be protected as specified in A:rtiele 
2408.05, 

Unless otberwiae provided on the plane on in the special 
proviftionl! all treetle piles shall lie driven until the bearing 
vlllue, determined o.s provided in Article 2501.13 is e.t least 
equal to that specified in Article 2501.14 for foundo.tion piles. 
In o.11 eaees regardless of tho fac.t that the required bear
ing value may have a.lroo.dy been secured the driving shall 
continue until the following Tequ.irements as to penetra.tion have 
been met. 
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.A. Tho penetration of pr.e-~n.st cOI1creto pit~ »hall be &R 
t,hown on the plans and only with the approval of the 
Engineer :flha11 any deviation from th.is requirement be 
permitted. 

B. The l,~ngth of vr<,o<l. a.nil sff'el piles i.b:0wn vn the plans 
or onl-ercd by the Engir.et·r for any &pc.:i.fic a.trueiure 
1lhnl! ht' constru~d a,i indlcuti.a.g the de~irM _pE>,netni.tio.n 
att,l the effort - to seeure this pen(llfa.tibn shllli be wn
tinued as lri,ng as tbe 1,ile (:3n be driven without injury 
to the pill?'. Ordinarily the 11,-iriinium pe-1H'tration in firnl 
materir11 whall Lie ten feet and io soft ruatorinl41 OI' m&.
terin.lli- which may beeo1ne iwft when aatur.1to?d with 
W11ter, tbe ruinitn.nm penetration ... hnll b$ eighteen fe,et. 

2501.16 OTHER EXPOSED PILES. Piles which 1~0 not 
c.a:rry ~uperimpose-:1 ,·ertlc.a} loads 1ucl, ae win~ "\'\'a.II pil<:s1 

fendor piles, wing Jam pilMI, llod r~retwent pilesJ eball be 
dri'\'en to &t least the pt:>netr:,ti-0n i!peill1eod abo"e fo1 tre$tle 
pile!! or aa eho1rn on the pJtuu1 or !':pefeial provUlio-!1.$ without 
regard to l,1~sring values, 

'rhe heads of cl'Sil~oted piles 1!l1all bti trea.ted after cutoff 
aa- spr(·ifiW in l1..rtiele 2408.0fi. 

2501.17 EXTENSIONS AND SPLICES. Every-- procaution 
shall be t n ken to a\ oiU tho nC'tessi t y for ext t.'ll&iona and tplices 
of piles. \Vhen t>:ttent.io.JJB or i,plic.~" u.n.i necessary tbsy shall 
be m111le in ;l,'eorduu,,e ,~ith the following rrovia,ion1: 

After the- J.r-i..-iug of pre-cart t·oneretc pileP: is C(lnip1eteJ the 
concretf\ at the 1.:uJ of tbe pile 11ball be. ,;-ut away to the extent 
that the reiu!ore1Jn1ent i~ \:Xpo,;eJ. for & Jena,;:th not his,, than 
4.0 diamotfln1 of the 1teel bnl'~. 'l'he tin~l liut or the coutrete 
l'lh&ll be perpe.n,Hcula.r to tho 11xis of the pile. Reinforceuu:-nt 
aimilar to thst u:;,ed in the pile t;hu.11 be 1ce.ur(lly fa!tont'd to the 
projecting ~tePl _a11d tlie ne-re.,t,iary fornu1 shall b~ plated, Care 
shall be tt\.kcn to prcYont leakage alon~ the faco~ of tbe pile. 
Tho con<'rete uwa in tht.• t'XlvnstOn thu.11 be of the sa.me qunlity 
a.s tltat U!'l{'•l if!. the, pilf'. ~lu~t prior to the vlo.chlg of 1:11n~rt.'!tl'l 
!or tbe extl'n~inu, tho top of tho pdt1 :-hall bo th,oroughlY 
wctteJ an,1 covered \\'ith a thin coo.tin,; of 1:.u1t c~went. The 
fornts' !!huU ron1ain iu plac.-t• uot h•t.s tl:,.an i ,Jays a.ft~r the con· 
<"rete is plii.ced in 1ho exte-n!!ion, nnd Ah.all ho (·l\re.1ully rein<iveJ. 
The tntire purfn,:e- of the pile, j.(! 11~ t''l"J!l:,1 in th(I finii:;b.ed 
ptrneturr, th11ll b,, fiuii<b(•d to i,rescnt a uniforlJl ~oior anJ 
taxtuTI'l throughout tho lcng:tlt of the exposed surface. 
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Exten!!ions of 1-teel H pile:;; and ste-el t;helli, for t'QJlt in place 
"J'.'OUC'T-C·te :pile!'!, Riter" the rtn1on1.l of all hattered metal, shall 
~t'I nen.tlf welded for the f1\ll exterior length of the joint. 'l'be 
$X-i.s of the extenscioTI rhall coincide witll tho a.xis of the original 
J>ile. 

2601.18 METHOD OF MEASUREMENT. '!'he E~neer 
:will nit!a,uro W the nenrel!t foot, the lf!ngth of atll piles pta.ceid 
~n the leu.rJs for driving. F-(lr pile• of ell_ types txcept sheet piles 
~d prei'.n;,t ,;:onerete bcuring pile~J the length meuured for pa.y
ment shall bt1 the length pl&(•ed in th& lead, m.intJs one-half the 
1cngtb. cui vff during or at the CQtnpletion of driring.. 

For prce~t c,Hinl'.'te pilci- tho lJug-th D:l.easand for payment 
1,hall hn the Jeugtb 1>.ill.ted in the lea.d!<!, Precut e:oncrete.blockB 
ut,•fl to -p_r_oteet reintorctment e.:rtM.dUlg beyond th♦ eed of 
the pile will 11at t,e c-oni1itlerffl a p_art ot the pile. 

:Pot the length of pl'l't.ast eot1erete pi.let Whieh is in excen 
iOf the length 1-1p~•i£iaJ .in the contra.et doeut',n4n1.t. tlte vohm,,e of 
concrete Tequireri fvr auch e-:icefl§ length wiO be meaMil'ed in 
<'..ubic yards an,l the additional rei'nforc..mient Nqttired fo't aueb. 
l:'!:r1enlJ\on& \,;-iU be rnmptlt.ed in pounas. 

\\'hen th"o -l•!ngth of piles ha& been ehang@d. f'fOUl that speci
l _ied in tb& contract doctim.ents, by r&plae'eni.ent with· ptlee of 
greater. leDg-fr1 or l,t cutting piles to sho:rter length before 
,drlv1nt, tlut Engineer will klto meuure the' 1en·gth ot piles 
·not. dri~·en.. 

The area of 11rs.ll t.if &beet pilefl will be determined mm 
tnes.suremeut.s of the length of sheet pil•s driven find the :l!.ori
.iont.lll -een.ter li.n~ 1;,ugth of the waJL 

2501.19 JI.ASTS or PAT.M:BNT. Fer- all pilel ~ a.a 
. proviUed aJXlvC, the C-Onir&etor O&U be paid the e:OMnot-·ll,D.it 
pri~ which &lta.ll be fu.11 payment fOr furnishifl.C', pNp&tli:or, 
j<:Jtting, driving, and ea.tting of .aJl ~-lanea ot pil• e:i.oept as 
follows: 

/.-. :Por Incre>sO<l or De.,,._ ~ or l'l,IN. W!>-o,;• !im· 
bcr, itrie-1 It, -Ot atoel .~ell pile.a ordpred by the ~per 
are l'Jf a length greatt,r th&n that apeutJed tu tho cou
tract d,1<uments,. tbe eontr11.tt _ptk.e per .1oot •hall ~ in• 
(TeaAAd by ~ amount suffieie.nt to e0Jnpen1ut;te tke 
Q)ntractor for the •c!ditional eollt per foot of pUe f.o.~ 
the ei.te of the wor'k.. 

lf the plans Cbll for ~rtn. ler,gth of prffUt e:ott~te 
pTToe •a n. protettion d:11ring driTlDg auth extra lttlgth 

. . 
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aha.II be paid for as a pa-rt of the pile. In precut eon• 
crete piles which are mended afte.r driving, fol' the 
extra length in the finished structure in exeess of the 
Jength specified in the contract documents, the con
tractor will be paid the contract price per cubic yard 
for conerete mason-ry and the contract priee per poond 
for 8teel reinforcement. No payment will be made for 
concrete used to replace portions of pilot damaged in 
driving. 

Where wood. steel H or steel ahell pilea are required to 
be spliced to obtain a. length fl'e&ter than that specified 
in the contract document.a the cost of splicing wood 
piles or welding st&el H or steel shell piles ab.au be paid 
for as ~xtr& work u provided in Para.graph 1109.04:·B. 

B. Piles Ordered a.nd Not Driven. Pi1ea ordered by the En
gineer 01 specified in the contract and not required in 
the con5truetio.n shall be purchased by the County 
from the Contractor at the actual eo8t of piles delivered 
._t the aite of the work plus five per cent as an overhead 
charge. The piles ao purchased become the property of 
the County. If piles ordered by the Engineer aro 
required to be cut to shorter length:, beforo driving, pay
ment shall be made as follows: The portion driven will 
be paid for at the eontrMt price per lineal foot in the 
leads, except that for lengths eut back to lengths ehorler 
than tixteen feet, payment will be made for the length 
ordered or sixteen feet, whichever I.11 the lel!la. Payment 
for that pa.rt of the length of pilea ~ut ofl before driving 
,hall be the actual cost ot material delivered plua five 
per cent. The work of outting off the pile1J th&ll ho pa.id 
!or u e.xtra. work. If piloll have been pointed before 
being eut to shorter lengths the work of repointiog the 
portions to be driven shall be inGluded in the ex.tra work. 

C. Test Piles, Unless the contract provides & unit price for 
this item teat piles driven as ordored by the Engineer 
and under hia auperviaion ehall be con11idered as artra 
work and pa.id for &a provided in Paragraph 1109,04·B. 

D, Metal Shoe,. When the plans require that the poinu of 
piles be proteoted with metal shoes, sueh ahoea ahe.11 be 
furnished without ex.tra compenaation.. When aueh metal 
1hoe!I are not specified on the plans they shall be fur
n.iahed only upon order of the Engineer, in which case 
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they shall be paid tor &a extra work aa provided in 
Paragraph 1109.04-B. 

E. Sheet Piles. When sheet piles are specified to become 
a part of the permanent structure they shall be paid 
for at the contract price per ,qua.re foot for wood or 
eonerete sheet piles of the thickneas specified and for 
ateel ■beet piles of thG specified weight and cross aection 
for the area. of the wall or we.lb placed. If no price for 
sheet piles is specified in the contract the payment shaH 
be made as for extra work in accordance with the pro
visions of Paragraph 1109.04-B. 

Section 2502. Subdrains 

2502.01 DESCRIPTION. 8ubdrains shall c-on.siat of pipe of 
tht, type specified on the plus with the iutakeaJ intake gra.t· 
ings, blind inlets and outlet protecting walls and cuings. The 
location and depth of subdrains, size of pipe and type of inlet 
and outlet protection aha.ll be a.a shown on the plans. The 
construction ahall comply with these epeeifications. 

2602.02 MATERIAI. Drain tile shall comply with the re• 
quirementa of Se.ction 4127. Metal pipe for e.ubdrains ehall 
complf with the requirements of Section 4122. 

2602.03 BLIND INLETS TO SUBDBAINS. Where indi· 
cated on the plans inlets to eubdr&ins &hall be conatructed by 
filling the full width and depth of the trench for the length 
specified, with the material specified for poTOWI back.fill. 

2502.04 INTAKES. Intake• shall be constructed in accord
ance with the design and the Joca.tions shown on the pl&us. 
The construction of intakea shall include placing the outlet 
pipe through the wall of the intake structure. 

2502.05 LAYING PIPE. Construction of subdra.ina ab.all 
begin at the outlet and proceed continuously upgrade unleaa 
tbe Engineer grants permiaaion to construct the drain in 
seetiona. 

The Engineer shall furnish ata.kea and figures tor the gTade 
of the flow line and pipe shall bo eet accurately to line and 
grade. 

The ends of drain tile shall be laid aa cloae together 8.$ 

poaeible. If the space between adjourning tile exceeds 1.4 inch, 
thia space Bhall be covered with carefully plaeed piece• of 
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broken tile. Junction& in lines of t le 11Lall be mo.de with speeial 
tile connectiunfl. 'i\Ilert>: a. e1' ·. ige in diameter ".~f prpt} is greater 
than 2 inc.hes a specinl connec-tir,n a<hnll be. u:ifd. 

Joints in n1etal pipe ~hall be ms.de wlt_4 properly fi Lti:u.g 
COllnecting hands. ,fun.;,:tiort& of lines of me!al ,t1ipe shall he 
made ,.,ith properly de!signe,l fittin~~. 

\Vhen e:iris:ting tile line,i a.re encountered, all r;rte.;sHary pre• 
cautions i;haU be taken tn prevt> nt injury· to same, Huch tile 
lines .:.hall be connected up with the draiu being' installed when 
lilueh ronnections ar~ ordered by the: l ~ogill,.ftir. 

2500.00 BACKrTTJ,TNG. No pipes whirh arl;'I in trenches 
six feet or less in depth ahall he, Covered in 11ay way until 
they have bct."n. inflroc·tc<l by the l:,ugineer. 

Where the de1,th ()f treurh is more thn.a six feet, unlciy a. 
poTou~ back.fill i! .Fpec·ifit>rJ, the pipe mny be ro,·ered by the 
la:i;t spading in the trenr-h. In ea~e tho pipe j,; .eov&red li,y the 
lo.rt 1-pading in the treneh the Contra1•lor i;hal1, at hi9 fiWn 

e:r.pen&e, un'-'ov1:1r any -pipe for il".l,pection nt the rcqu~st of the 
Engineer. 

Ex.cept when porou~ haC"kfiHlng u1atcrial is s~cif.ii;-d, the 
pipe shall be l't1.Tefully l'o\·ered to .a de_pth of .ilppro.xllnately "'ix 
inc.hes with B<)il or uther Sp,Pro,Ted m!lh;iri.aJ.., San,l OJ' houlrleni 
shall DOt be pl3ee<l directl;r •iainFt the pipe. After 1he Jrai.ii 
ha.11 been thu.s blinde-d tbl:! tr~ne;h Eha.U be en1irclr ~(:kfiUed 
with all the 1:n&.llltials e~e.:t'l·atcd therefrom. 

2502.07 POBOUS BACKJ'lJJr. \Vheru the installation of 
poron19 bt1.c.k!ill iij indii>ated •lli the pln11:a thr Contnt1.'tor !.hall 
place mt1,teri$.l :eomp1yini;: with tho requir('wents of Article 
410il.O~ around fl.1"'1.1 nbove tl10 pipe to the dei1tb i-bown on the 
plans. The re111a1m.leT of tlu:1 1l4'pth of trench .!hall ho btr>kf::iJJeil 
with earth taken ·from the trrn.ch.. An:y- exee~s exeavtiled nia
terial Fhall be di~f•()sed o.t. 8-ll di.r.-ctc••l by tl10 }:ngincer. 

2!\02.08 BAOKPILI,INO TRENCHES ACROSS moHWAYS 
AND DRIVEWAYS. \\~heTe the suhdni.in-11 ttl't' plneed beneath 
a higbw11y or driveway1 or withirt five fl'C-t of the P.'d!?e of kn 

nit,ting or propo,eJ pa.>'ement or bue eonrae, the hack.filling 
material sha.11 be plo.i-.ed in Jayers not o,·er six i.n<'"ht•s in t.hick 
ne~, il.Dd earh la.yt-r ~h11ll be C'1tre{ully tamped. 

2002,09 METHOD OF MEASUREMENT, Tho Jcnph of 
drain of the varlom types <1petifhid tihn.11 hi' tnca..surod .in feet 
a.long tho. eettte1'1ine of tho drt.in. 
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Porou• b&t'kfill rui1~:rial will be measured in cubic yards in 
tho transporting vohi~•le_ at the point of di>livory on the road 
exeept that the n1a1iuH1u1 11uantity 1,1uiU for shall n.ot he greater 
than tl1at net·1-~seary to fill n. trench eighteen inches wide for 
trench<is l!i:t feet and lea~ in depth, or t'wenty-fou.c inche!,I w.ide 
for trenches over ~x feet in depth and to the depth specified. 

2502.10 BASIS OF PAYMENT. Tl1P contr-o.ct unit price per 
lineal foot for suhdrain shall be full payn1ent for furnishing 
all rnatoriali!

1 
tools auJ labor, incluc1ing transportation neces• 

ftllry to co111pleto the 1lrnin and place the bnckfill. 
For ~ubdrainll l_1uilt in accordance v.i.th the plans, no o:z.tra 

compensation will b(I aJ1{)1\e1l for ovor depth, rock cxcavution, 
tamping backfill or d.ispo:-J.:tl of suq;lus UJ.atorial. 

The contract pritc for porous backfill material, shall be full 
eompe.nsatiop for delivering the materi:11 to the site of the 
work. 

The contrnrt pricC>>I for intakes nnd for outlet prutection 
walls sb3ll be full compensation for furnishing all materials 
and labor nec~es.nry to tho f:onstrn-ction of the~c itetns. 

Section 2503. Stonn Sev,ers 

2503,01 DESCRIPTION. This 'Work shall consi~t of con· 
~tructing ~t"Wcrs for tho re1novt1.l of ~urfaee water from col
lcctior.i }Joints ndjt,c:ent to tho road. in ne(1ordunce \\-i.th the 
detailed plans an<l. these speeifieation!. 

2503.02 MATERIALS. The mntcrinl used shall conform to 
tho rcquire-n1cnt1-1 of Part I\'' for the respective ite1us. 

Pipe for storn1 sti·vrcrs sb~ll ,.onforn1 to the rc<.1uircn1ents of 
A rticlo 4] ~8.03, 

2603.03 CONSTRUCTION. 'l'l.tc .-onstruction of ~torm tww

t•t-14 ilh&ll conforni to tbe follu\\-ing requi1'1:111ents: 

A. Trench. ·r,cccltes for iltQrn1 sewers shaU bo of suffici&nt 
width to provide no11,Je roo1n for ncc88$ary joint treat• 
mcnt nnt.l for pla('lng and t:nnping bsckfill material un
der and rirottni1 U1l• pipe. 'l'he finnl bedd~n:g 3urfa('C on 
which thn pipe ret1t~ Ml all b11 eartb free fyo111 rock, ~t1;1ncs. 
root,;1 or oihfJl", io.1'<1nnl,tif's, a.oil IILa.11 l,e ~baped so that 
the pipf1 rl)Jiit!'- Jn n rQtu:ave sa<\;lle a,nd bcn.r:1 unlfonnly 
r•n earth ior not leB& thnn 25o/e1 of itil circun1fer(lnce. If 
toli<l. rock is on~ountercJ, exca.vation shall be cnrried 6 

' 
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i»chea below the required elevation of the out.aide of the 
pipe, then backfilled with ru_itabJe material, well tamped 
and the bottom of the trench ah.aped u required for 
earth e:s:cayation. 

For bell-end sewer pip.a, bell bole. shall be excavated 
ahead of the placement of the pipe. 

B. Laying and Pl&eillg Fipe. Proper method.a ahall be 
used for "handling and placing pipe to avoid spalling or 
breaking and to avoid uone('e-aary diaturbance of bed· 
ding l(orface in trench bottom. Each pipe 1ection ah.all 
be aceu.rately plaeed to line and gra.de, and shall be 
carefully bedded and forced to a. close end eontact, with 
the adja.re.nt section. For bell and spigot pipe, band• 
crowded jointa. will be aa.tisfactory. For tongue and 
grooved pipe, mechanical methods must be provided to 
force the bevel jointe into intimate contact. Bell jointa 
in sewer pipe 1ball be carefully filled with mortar, coll· 
11i8.ting of one part Portland cement and thre9 parts 
aand (by volume) screened to patta ar. eight rue11h aieye. 
Any mortar protruding inside the joint illho.U be removed 
and the lower two-thirds of the joint pointed full and 
flusb. l.f joints are opened due to angles in alignment, 
euch openings shall be eo,·ered WJth c-oncrete collar.11. 
Colla.rfl shall be constrllcted of <:'la~s C concrete conform• 
ing to the r&quirements of Section 2403 and shall b~,...e 
the dimensions a11d reinforcement 11pecifi~d for Type C·l 
conne('tions on Standard Plan F-2. 

C. Backt:ill. No b&<'kfill P-h~ll b~ placed twtil the line and 
grade of the pipe bas been approved by the Engineer. 

Backfilling t1haU be done in con.fonn&Dee with the 
provisions of Paragraph 2504.03-D. 

D. Oatch :Balin, Intakes and Manholes. All catch buin!'l1 

inta.kaa and ma.nhole,. shall be construct~d in aeeoTdance 
with the detailed plan!\. Th~e item1 !!hall include placing 
the nece88aty 1ectiona of pipe for inlet a.nd outlet line, 
through the wa.Ua of the structure. 

l60S.04: METHOD OF MEASVREMENT. The length of 
•tonn 1ewer conBtrut':ted ahall be me&llured in feet1 by the En· 
ginee-r. Such meBsurement "ball extlude tbe spaee acrou e,atcb 
bolna, iutakN and manhole!! where the pipe is not actually 
plaeea. 
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2503,06 BASIS OF PAYMENT, The contra.ct price per 
lineal foot for storm sewer construction she.ll be full payment 
for furnishing all materials, equipment, tools &nd labor, in
cluding excavation and the hauling neeess&ry to lay the pipe 
and pla.ee the backfill in a.ccordance with the plane and these 
apeeifications. It shall include the furnishing of sections of 
pipe foT inlet and outlet lines through tbo walls of catch baaine, 
intakes and n1anholes. No extra compensation will be allowed 
for over-depth, or rock excavation. 

The contract price for construeting a catch basin, intake or 
manhole sh::i.ll be full payment for furnishing all the material, 
labor, tools and equipment for completing such structures in 
accordance with the plana except for fur:o.i!!lbing the pipe neces
sary for inlet and outlet connections which pipe ahall be 
zneasured and paid for as atorm sewer. 

Section 2504. Sanitary Sewers 

2604.01 DESCRIPTION. Thi11 work shall consist of the eon· 
si.st of the construction of aa,nitn.ry sewers together with tho 
manholes, la.mphole!! and other incidentalB in a.ceordanee with 
the pla.ua at1.d tho!e specifications. In addition to these specifi• 
c.ations it '!hall be tbs Contractor 'a duty to comply with loeaJ 
ordinances and requirenlents that ma.y apply to the work. 

2504..02 MATERIALS. 'l'he m1:1.terials used in sa.nita.ry sew• 
ers shall confonn to the followll.lg requiren1ent.q: 

A, Sewer Pipe ·······-··-··-········J~ection 4128 
B. Brick ··•-•··• ·-··-··················.Article 4120.03 
C. Concrete ········•····-· .. -··•·-••·•.Class A Concrete.t Section 1403 
D. Reinforcing Steel ··•·-···· .. &et ion 4131 
E. Iron Outings .................... A .. rtiele 4-134.04 

:Manhole covers located in traffic la11eR ~hall ·weigh approx:i
ma.tely 3GO pounds, 1u~luding ring aud lid. They 1ball be 
pro";ded with lid locking lugs. Co\·('-r:-1 for locations not subject 
to traf.ficr when 11,0 1peeified, mny weigh npp:roxilnately 145 lbs., 
including ring and lid. The inside <liau-,etor for either weight 
of casting lihall be approrima.tely 24. inches. 

F. Step Irons. St.op irons ~hull be ¾ inch plain round bars 
beot in the form of a ''U '' 15 inches i:o wi<ltb with 12 
inch legs as s.hown on the plans. 

G. Guketa. Hemp or Oakam guketa for pipe joints ahall 
be closely twi1Uld and 1bnll bo of suitable diameter, 
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but in no e1:,c le~s t h-in % inch and shall me~t tho 
nppro,·al ot the 1:n~i4r.er •. 

H. Mortar. )[ortar for tJ1p0 joiul! nod :f6"r hri•'k Ill1ist>nry 
ol the, 1nfiuh11l~ i,ch!IU tOliE01-~t of t11i.r pan Po.ttls.nJ cetncnt 

conformihg with re<i,ntterni'nts of' :--e,:tinn 4102 au.d two 
parti,, fine aggreg!t~ conf,~rmilig" with Oe."tiOll 4]06 1 unrl 
suffitieut 'Wst~·r to prod1...-e prop,;r c,111cci~tl'nCIJ. 

2504.03 CONSTRUCTION, Thi!'. con.1:,t ru:('tion nf 1a.u.itnry 
!'!ewers shall coufonn tu th1:. following detail< 

.-\.. Prepa.r:i.tion of Trenches for Pipe Laying. Trc11l'hing 
shall he in op.-u l'llt bx:cl'pt i4'i tb the ,, .. ritten pent,iS.'<ion 
of the Engineer: l'ernrie~·ion fnr tunnf!J ~~ork 1aay be 
giYen for t"rOffi?Jg under cro~;J.>Vfdks 11.nd house Jri\·es or 
unaer scrvire piJ;CS when 5U('h tunnels will oot ex.1cet>d 

ten feet in Ieng-th. The lengtL. of t:<:'nr'h to b~ Opt'ne<! 
a.t onP tirnc mny he lim.itf'.,l "·hen, in the opinion of the 
Engine-er, .:=u'-'.h limit.1tioa is ucc~ary. 

Trencht"ii i;:hall l,e on}y nf ,uft'icient width to provid<.• 11 

fte-e working ~puce ,;;n. e.i.cli f.ido .. f ti.er pi11a of not lt:<S-'1 

than fo\lt in,chf<~ af'r 11,ore t1u:n on~·thlrd the nomiHu.l 
diameter of tb.e pipt•~ 

Trrn<"he5 shall he kept frf'e fro1n ·w:'\ter until th13 
material in the joi.ntb 11011 hardoued. 

Trenches ·111011 be sheele,1 an<l hra<'.eJ all nee.,asa.ry. 
Such sh(•eting c,hal1 not be J"t'!ttio\·~d until bue-kfilling ha.<i 
progre.<-:1E'll to 8Ut•h ll. i-tace tL.a.t i10 da1nag:e t..o pipe lin~ 
or f.tructures ·will rc.,ult frutn it.,, remo,;·al. 

B. Preparation of Foundation for Pipe Laying. When the 
cxcavnti.on is in tirru earth, trir~ hhnll be te.kt\ii to f\\•oid 
the removal of rnaterial 1,eJoy,: th~ dUitalJle t...aring depth. 

If the foundation is in rork, the eXNJ.Ya.tion ~ball be 
t:arried t 11 a.n eleYation \I hich wilJ provi<l() for a betl1.Hng 
1'0\lrse not le!!s than twtl"\'e ioeh~, thiek below the l>ody 
of the pipe. 'fhi,i ln,·<ldin~ ,·nurse ~hall lie i;uital•lt> t_.nrtb 
or ~1nJJ frt•e frc,tn ,tf>e~. root~, toil or vegetal,Je, rnatier 
and ~ball he firn1lT tami.,e,,1 in 11la.c1• before ,-hu1)ing the 
boil to fit th& pipe. 

Before r•ipe,:; are pln<'r.i the 1Jr,tt1)Il:l of th~ ·trt1n1:h ahaH 
be !tl1a.pl'<1 to give. full @upport to th& l11wct nti1'•fou-rtli of 
the pipe circumferenee . .lr.18{Jun.te bf'JI botee1ibnll bei made 
at each joint. 
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(', Pipe Laying. Thti laying of pipes sho.ll commence a.t 
thil lv,ri:~l poi.i.t ao that the spigot enlIB point in the 
(lirection (>i 1lu'-~ .. .\l\. 11ipt:g i,hall 1•· hrid with enJ~ abut
ting u.nJ tru•• to Jiru~ nnoi giatlt'. l'he gra,lu u.u,l line u! 
l'ut'll 1,L1•1· ~hl:i.11 l!f' diecl,t.•d Wlth a t,.1p line. an<l a. mua1:,ur

u1s grn,h- ro<l. and :.t plur111J !,ob. Tlie pipe>< shall be. fitted 
~nd. ruat1.:hed so th:.1t wla•n laid they will fonn a t.e;,er 
wi.th u. ,-,n1ooth n.nifonu iff\•ert. 

SQek~t,. :;.hall ho e-a.rc-tully cleuned before pities are 
]0\Yl:'red iuto trenche3. '!'be pipes ,hall be ~o 11;1,•ered a.s 
to avoid nnuoce~;ia1·y 1111..nJ.liug Ul the trench. 

J()inta !!L.a.11 lie mad6 in the ToHowiug ml!-nnor: A closely 
rwi--\rd jute or oakum ga!!ket iu one pil•ec of ~uft'.ident 
length to p:1~'1 arounU the pipe ttn1J h,p at the top1 shall 
be t10H,lly rau1u1od into the unnula-r ep:1ee bchvt:'en thti 
pipes ,vith a !!Uitnl-le ~o.lking tool. Before being placed 
tlai t,"ll!'k••t &.hall Le Rli.tt11ati'<l with neat <"eme11t grout. 
Aft.ir the go.o.ket has been rum.med into place tho ren1nin• 

ing spnre in the joint ~JraU l,e filled with mortar eare
f11liy c1uwt1f'\l into 1,lare and be,,ele-d off on tlie uutsid,·. 

For pipcc lC"-!"1 tl1a11 eighteen in{.'hes in dia1uett1r a SVl-'al> 

~hnll be pulled through the iu;iiile of the pipe'> as lnlll tu 
,vifie oot all forffign n1uttcr and :ftllooth any roughnc,-;{ a.t 
insi+'1e vf joint., eau~etl hy e.xtruded mortar. li'nr pipc1< 
eigliLPPn inehefl ::tnd larger 3.Jl joints shall be 1•0i.nted 
aud f'111ootLed frcnu the in~ide with joint mortar. 

D. Ba.ckfilliD.g. Before any backfill is placed the pipe line 
1~hatl be checked ·with a lii,;ht. Eo.eh unit sb:ill sbov.· n. 

goood lip:ht eirclf' th1:ougl1out its length. No bfl.('kfill ~hall 
he r1lacetl llllt.U the joints h:ivo hardenrd sufficienlly to 
pree1nde the: Jiuhility o.f J.it1placernent. 

B:1ckfill shull be .suitable eartb. free lrorn boulders, 
largo ''llltl or €':l"('es1sivo sod or other vogetation. Backfill 
.~hnH firi-t. be <'artfully hand•tan1ped under and ttround 
the pipe, up to "i• io~·h..--s ahove the top of the pipe, :in 
lifts not to PJCfP•l (our in<'hes loose thicknPs!'. Care Wall 
be nSt'd. to so plaet• ,,n<] tamp this bedding courH' tH1 not 
to Ji~tnrb tbf! joint5, nlign111ent or grnde- of the pipe. 
Filling thnll lit• cfltrie,l on Phnultaneou:-ly on Luth aiJ..e!f 
of the pi pcl. 

Wnero tile ri1w li.ne i~ plnt:~d b('neat.b n. road 1~n.y or 
drivewrty, or within. fivo feet of the.ed~e of an eriating 
or propol!od pavement or b,u,e c-0urae, tht1 tam.ping shall 
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continue in 11ix inch lilts to the surface and such tamping 
shall be done with a mechanical tamper of an approved 
type. 
,vhere the pipe line is clear of roadways or driveway• to 
a distance of five feet or 01ore, the hand•tamped backfill 
.shall be placed, as .specified, to si:r: inehee al•ove- the top 
of the pipe. At the Contractor's option the reruainder ol. 
the trench backfill may be consolidated by flooding v.ith 
water, Ol' tamping in rix inch layers, Any .!lettlernents 
which develop after flooding sh.all be fHled up to surface. 

E. Manholes. Brick, mortar, and concrete used in manholes 
shall be of the quality specified. Unless other dimen
sions are specified, each manhole ehall be built on a 
level conerete base six inches thick by five feet eight 
inches in diameter at such elevation tha.t pipe sections 
built into the \vall of the manhole will b~ true extensions 
o.t. the lines of pipe. 

Walla of the manhole shall be eight inches wide eon
Si6ting of header coursl's, with Lriek laid to break joints. 
Mortar joints between coui·ses eh-all not exceed ½ inch 
in thickneit8 and vertical joints between brick shall nol 
exceed ¼ inch on the inside. All joints 8l1all be f'hove 
join.ts completely IilJe.d with mortar. The inside diameter 
of the brickwork shall be four feet. At the top the 
courses muy be drawn in at the rate of o.oe inch per 
course to fit the east iron cover ring. 

That portion of the mu.nhole which is tapered Shull 
be plastered on the outside with mortar. 

Step irons shall be placed in the brick ·work at the 
intervals specified} but not more than 18 inches. 

Inside the brick work half•pipe shall be bedded in 
concrete for the flow line throuf;h the man.hole with 
the concrete carried out to the brick work and slopi1;g 
tows.rd the top of the ha.lf-pipe. The:-o half•pipe t-hall Le 
accurately joined to the sections built into the wnlla or 
the manhole. Pipe sect.ions to be ineta.llcJ. in the man· 
holes will l,e furnished by the Contractor for the lines 
of pipe. 

Details for drop .manho1ee., lampholes, or other special 
construction features will be shown on the plans. 

2504.04 CLEANING UP. After tbe completion ot the work 
the contractor shall thOTOughly clon-n and smooth the diatu.rbc<l 
area a.nd remove all e.xeee dirt anJ. materials. 
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250,1.05 METHOD OF MEA!lURBMENT, The Engineer 
will meuute the number of lineal feet of ea.eh Bin of sanitary 
tlf'Wer ltd,l. No deduction will be made from the lineal footage 
of pipe foT the 111paee occupied by manholes. 

2504.06 BASIS OF PAYMENT. 1'he contract price per 
lineal foot fur the various sizes ot unitary a&wer shall be full 
compen.aation for furoi~bing all materie.la, equipment, tools and 
labor, includiug rlll'pogal of surplus excavated ma.terial necea• 

, · aary to eom:truc.t the 1->ewer and plaee the bac.kfill in accordance 
with the plans and these specifications, No e:xtra compeuaation 
will be allowed for over•depth, rock excavation, or tamping 
backfill. 

The contract prices for manhole• and lampholes shall be full 
paytnent for fnrnisbing all material•, labor, tools and equip• 
ment uet"essary to complete the ea.me in accordanee with the 
plaru, and tboa6 specifications, except. the pipe nctiena in the 
manhole whieh will be included in the line• of pipe, 

Section 2505. Guard Rail 

2605.01 DESCRIPTION. Gua.rd rail ab.all conaiat of posts 
i,upporting cables, plateb or beame erected 011 the .shoulder llue 
of n. roadway including required end anchoro.ge construeted in 
aeeordanee with the plans. 

2505,02 MATERIAL. The ma.te.ria.l u,u,d aball conform with 
the Teq_uitetncnta of Pa.rt IV for the type a.nd cl&11 of pard 
rail ni.aterials !lhown 011 the plans, unleu otherwile spesifled. 
the pogts shall be round prenure trea.ted ,outhern pine. 

2505.03 SETTING POSTS. Poet.I ahall be . m 1lna and 
plumb nnd to the line, a.nd grades gi•ea by $he ? :(PA•••Jrbe 
ha~kfi11ing in the post holea thall ha thoro:achlJ te111114 aad 

t, · end post• i-:hr.ll be b:raeed u 1hown ea the pl&.1Jl-

250ll.04 S'l'll.E"roBINu 04BI,B- {la.ble 1dlall M -.)ed 
tti.ut by a satiafacto11 •ecba.oieal ........ 1-, )ieq6 ot oo'lle
flhall be so adjusted tba.t wllen.. the eebh N t$at @,e ~~ 
nut• are at approximately the OMt,of of_ the .\11.u&W ~ 
of the tightening ro~ and 1prlfC •).,:.-,. ~ eompr..,,.i by 
&n &.ntOUtlt l'IUffieieat t(I ~pf1Fte fot U&8gu ia ..:p•tva. 

2505.06 SET'l'UIO ZbiD Aa&fllt911. -]Dad aa-te;pa 
ehnll be oet to the ""g!eo uf llopQ,. lllowa oo tile i,Itu, 'rile 
exea.va.tion shall lte ~ ia 1-,en aot ~• d\p • 



250 Art. 2505.05 

inc.ha loose, thicknesA, and each layer 11hall bo thOiougbly 
t&tnped before. th~ zuet:eeding Ul.yer i.5 pl.ucd. .Aoebor rods 
11hall be fully thre~l through nut.; and turnbuclucs before 
ca.bles are tigbtflned. 

2505.06 BORING, FRAMING AND DOMING TREATED 
WOOD POSTS. All tren.ted Wood p,;,sts f}ia.ll he domed and 
bored before the poat i,i trente-d. If i.t- ben,m1_'!1J n(>Ci'&--nry tn bore 
additional holes aft~r the po~t i~ treat~d. aue.h. boles sha.ll l-e 
treated with t"r~osote uil by ::i. r•r.e~ure l'r(l("e!$ approved by the 
Engin~r. 

2505.07 PAINTING GUARD RAIL POSTS. Guard rail 

posbi ahall be paint.eil a1 iudiealed on th,, r,l~nli. The, [HLiil ling 

on the upper portion of wood pol)U th.ai at6 not prcs.,ure tr('&te-J 

with cre•fJ~ote, gbaU conilit of two ,.nil.ti of 'White paint eoruply• 

ing with tho requireme11tP1 of Parapar,b 4135.04-.A., Th& pa.int..

ing on the lo\,·er portion of alt poE.t! $hull conA:iF!t of two eoAt8 

of black paint con1plying with the. rcquir~•me11ts of Para.grnph 

-ll,3.5.04-I. The painting ou tho uprer portion of woor1 po$tS pre5-

aure Jreated with creoM.ote oil aha.11 consist of two t·ot\t:"I 0£ 

aluruinum pr.t.lnt co,uplying with the rl.'.!quirt-11,l'ut& of P:1ta~n1ph 

<!135.0!·F. The paint shnll be hrue,hed thorungLiy '1-0ll alt eT· 

poeed .,urfe.c~s e:bnll Lu c-owplottly co,·ort~11. 

1'he pro,·isions of Articlos 250~.0-! and 2511S.0,1, nnd S(i(•tion 

2509 shall apply to tllo p:sintiug of guard rails. 

2506,08 MllTHOD OF MEASUREMENT. The length of 

guard r3.fl ('onstructcd. exr-lo.,iYo of ond auehora~t~11, 1-hull be 

mea.~ured in fe()t. 

2605.09 BASIS OF PAYMENT. 'fho t'ontract price per 

foot of guatd rail 1111:tll he full pay1nc-i;i.t for furni~hing i1ll r.ut.· 

t('ri!.t.ls tu.id porforn1ing nll lttlior reqnired for ('ou,:tructin; the 

gutt.rd rail a,s i.howu on the plan!\, oxclusiv~ u.f en,J nncbfJtll.j!Cft. 

Tlte contract price per ,,nd p.n('hor thall ho full p:i.yn1e11-1;, f1yr 

funti11hing all 1uatorial 11.nd pertOrtuing all labor neeei-,ary fur 

the ~•truetion of the en,l a.nchotagi> in at-tirdanc~ with the,. 

plan,. 
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Section 2506. Fluu,es Incidental to Pavement., 

2500.01 DESCRIPTION, F1umt!S for the rern,,v.nl of w•&er 
,f-rf.l:m tJn9"e111,•nt !!hall eor.uw-:t of '8. ~hotiltier 0&.!in, s. s.lopt tira.in, 
,J.n,1 a discharge- 1,a!lic, or a. couu6ction to fl rriad~ay ,•11}\·crt, Jt 
.;bll}l 1,.l:,o 111-~Jude a gtUttd {•{'St. Such flUD.:es thitll he eum;tnK"te-it 
·i.n a~<,rdanu with the plnn:,i Gnd t!ie following re<p:iiremc-nlt. 

2506.0-2 :?IIATElUALS. .All 1nnteriale used lihi,.11 ,·,,nform to 
tbe 11,quirrment~ of l'ut lV and the following: 

~\. Sheet wt·ft1l for Elnpo. r1nlin eb~ll b('. fpelter ro11.ted &heet!'I 
of the gaugo, 11r1•tifi(•<l on the _rlans, and coi;lorn1in¥ tu 
the re,1uiren1t:nts fur culv1;-rt sl1+:~tS, Beetinn 4121. 

B • .,Anglos. Chaonrl~ nDd otlier mttal 1,-,a.rts r.:,q\tirl.'d for ex
posed VfH~ J;Lall ho ~tru('t•.1rnl steel eonformiog tu thi, 
re•'JUir,_""'?ll"nt~ uf He<·ti,)u 413::\ a'Q,l 11hall ha coatt,l tHl all 
1<urftc~, 0X"'-"I't fen1Ale th1P.&d!l, with nut Ieu tJ1au one 
ou11ce of zin('_ p-er 1qu.are f<.X,t of !-Ul'faee-

C. Steel Reh,f1Jrcament 1hall he either plu.in or deformed 
h.J..rs of eitheT 8tTuctun1.l or Int-ermeiUot& gNLdc confo!'ItJ· 
1r:it to the T6quirc1rr-nt1 of tie{!ti.on 4.131, 

1). Gunrd pos.ts m~y he either untreated, treated, 1nwod or 
roo,,d wootl po1at!f co,nf(Jrmiob to the tl'(}Utteruont• of 
Eieetl,,a 4113.. The ..11iz~ of post and painting 1-Lall conform 
to tLc requiremr•rlt.S l)f the plno!I, 

2606.03 CONSTRUCTION. The cQn(:Tete u.<ted shall Le pro• 
· .. poTtiQn-0d nnd plaei>•l i11 nccor,ln.nre with the pr,1vision1 of 

i:¾~r-tion. :!1fl3
1 

C(ln,:1ete )!usonry, C'l1+.~:;i ."1... In all rtu1e11, the 
'~arth on whil':h tho fh.1mo i11 to re~t, nnJ. for •n a<l,litional 
,\idth of ~ fC'c:l on earh si(le, flhall be thoroughly conipnttcd 
to nn elov11tiot1 not lower lhrin the •nhgrn<lo of the flumo. After 
' the flume t1a."" Lec:n cnnstrul.'t('rl ~nd tli.e r.mbe.ukmcnt rornpletcd1 
tLe b-uur<l J•Oit f;hrill be scl in tho requir<''1 location. 

2506.04. ?i,!BTHOD 01"' ldEASUB.mlENT, The number of 
lino:il ff'el nf c<1ncretl'.' P.lopl' rlrain "bnll be J'Jtl'n!<trred along the 

, flow line of tf't dntjn f'ron1 the roint 1iei1ignntl.'d on tile plane 
, a.a the upper en•i of t!J" 1:dope <l:rain to the point wheTe the 
" graili('nt of the flow line of thl" drain hreakS at its junrtion 

with the rliseba.ri:;-e bu.in. For mett1.l slope draiu the .actual ovel'· 
/ il.11 1encth of ~lor,e- Jrni.n insfnlloJ. ~hall bo 1neRiurod &long thu 

1101\"' lit1e of -the Floi-'e 11rn.in. No 1>fher po.rta or t.he flun10 shall 
f. be mea,n 1Tc•l separately for payment. 

' 
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2606.05 BASIS OF PAYMENT. For flumet ineidental to 
pavement the eon tract price por fl tune shall be full payru6nt !or 
furnishing all mateti&l.s n.nd for performing all labor required 
for the C.OMtruetion of all pa:rt11 of tb.e ,trntture, except t.h4ll t 
slope drain meuured as indieated on the plt1.n!L The contract 
price per foot of slope drain shall be fu-U paymi'nt for fur.nia1.
ing all material, a.nil performing -.11 labor required for the
construction of t1uch slope drain. 

Section 2507. Concrete and Stone Revetment 

2507.01 DESORIPTION. This revetment shall con!U:t of 
the placement of a layer of stone or eoncrete tor the protection 
of ea.rth slopes against erosion by stream now or 'Wave a<"tion. 
Thii! protective }ayer shall be placed in aeeorda.nce with the 
pl&ns and thet!e i.pecifieations for the elass of revetment 
specified in the Contract. 

2507.02 MATERIAL. Material• for revct;ment i-h!1ll con
form to the requireinen~ for the •.r&riou11 kin,Js of materials in 
Part IV. 

2607.03 CONSTRUCTION. Rovt•tment construction llhnll 
consist of th.ree clo.s:r;es, ns hereina.ft('T specified. For all these 
classes of reYetme.ll.t, constTUction shall begin in a tren.ch dt1g 
to the elevation shown on the plans. After the comple'Oon of 
the revetment, the trench shall be La.ck.filled with materinl~ 
exea. va.ted. 

A. Class A Revetment. Cltt.'>e A re,·<'tment shall con!li"t of 
a layer of the stone specified, over the sp<'cified area. 
Thi~ layer i;h3.ll be flO placed that each ,tone is firrrJy 
beadeJ. s.gainst the hank, aud in contaM ,vith aOjael:'nt 
stones. 'l'bc stone net-d not be litid in coursej, but ,pallii 
shall be drivcu into openin~ remaining after the layer 
of atone i.l!! placed. The thicknell! of this layer ahall he 
approxiruately 15 inchcs1 and no portion shall ha.Ye a. 
thicknen }es.a than 12 inches. Portion& of. individual rocks 
projeetiog more than 2 inches a.hove the geuOrltol contour 
of the 1ur:f.ace ahsll be broken to within these liurits. 

B. cnua B Revetmellt. Cl!l.Y B re,·ctn1cnt shall c.o.n.sist of 
a layer of tho stone specified ior tJii~ c.l&t11 pla.c<'d in 
definite horizonta.l cours~ ovf:'r the specified area. Stone 
in sur;-eeseive cour11,ee sha.11 b~ 1!10 phu:ed -as to break joints. 
Stones 11,hall be plncei.l in elose, firm contact with e&eh 
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other, and shall be firmly bedded a.gai~t the b&11k. 
Spa.11.s shall be driven into all openings between the 
stone.!!. The layer shall not be l&!!S than 12 inches thick, 
and the finished surface shall present a reasonably 
amooth surface with no variation. greater than 2 inches 
in any square ynrd. Stone sha.11 be placed with their 
bedding planes parallel to the courses and perpendicular 
to the !lope. 

C. Class O Revetment. Cla1ts C revetment shall consist of 
conetete blocks cast in plaee over the aroa. specified. The 
length, breaLlth, and th.icknei!s of the block! and their 
reinforc.en1ent shall confeitm to the Sta.ndard plans. 
Blocks shall be laid in courses with parting strip!! be· 
tween the blocks in each cour~e. Such parting strips shall 
be of wood or 1teel not more tha.n one inch thick. and 
With a w-i.dth t>-qual to the :!.lpeciiied thic.kness of slab. 
The al.abs shall be finii,hed with a wood float and the 
joint.a along parting stripa shall be finished With an 
edging tool. All joint• shall be perpendicular to the slope. 
Blocks shall bo laid in suceeseive courses, and the joints 
between blocks in on.ch. courge shall bren.k joints with 
those in the preceding course. 

Concrete shnll conform to the requirements for Class 
B concrete, proportioned, mixed, placed and cured as 
preBcribed in Section 24.03. 

2507.04 METHOD OF MEA.SUREME~T. The area of re• 
vetment constructe1l shall be measured by the Engineer, in 
square yard.s along the suxfaees as constructed. 

2507.06 BASIS OF PAYMENT. The contract price per 
square yard fo·r revotment shall be full payment for furnishing 
all materials and perfonning all labor, including all ucavation 
and back filling- necessary to complete the work UL e.ccorda.nce 
with th.e plans and thei.e specifications. 

Section 2508. Painting Steel Structures 

2608.0l DESORIPTION. The painting of Jtee,l structure, 
ehl.ll include the proper preparation of the su:rl&cee to be 
po.inteaJ the application, prote-otion. nnd drying of paint coat-
inga, the protection ot o.11 parts of the structure against dia· 
figurement from a:pe.ttera and spla.shes of paint, and the 
supplying of all tools, acnUolding, labor ed material neceuary 
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for the w-ol'k. All !<teel attuctnres anJ metnl for structural steel 
construction pun:ha;,ed under those speciiiention., shall bet sub
ject to the, det.o.iled requirements of this aection. 

2508.02 MATERIALS. All p.a.int for "tTuctural ~teel .Wall 
confor1n to the requireinents of Section 413.'5 for the c·oa.ting 
apecified. 

2508.03 NUMBER OF OOATS, E.xcept as otber,vi.!te ,peci
flcd on the plans, or in Section t40i, all etru,·to"ral stecl in
cluded in contracts ·which iuclude ereeti.on of tht structural 
roa.teria.l, shall rece-ive one f<hnp coat and two fi1;1hl ,.,oats of 
paint complying with the ftillowing tl"quire.wents: 

Shop Coat-Paragraph 413S.D4-B or 4135.04.-C. 
Fi.rat Field Coat-Parugraph. 4.135.!H•D or 4135,04-E. 
Second Field Coat-Paragraph 4135.04-II. 

2608.0.l PAINTING CONDITIONS. :No paint flhn11 be ap· 
pli£.>d to n1eta1 ~nrface!i that are not entire-ly free from nioisture 
or frost. Paint .-;hall not be applied wheu the 1Lt:Inol'phere !jUt
rounding tbe metal is at a t~mpera.tu-re below 40 degrC>es 
Fahrenheit, except with the 1,peei!ic permission of the Engineer. 
Xo paint ahall be applied under &ny OOJHlltion of weath~r. 
temporature and humidity tbnt, in the 01,inion of the Engineer, 
al'e unsatisfactory fo-r painting . 

. 2608.06 CLEANING. All metal shall be thol'oughly cleaned 
beforo being painted. The cleaning shall removu all rust 1 loose 
mill sea.le, all weld i;1po.ttor, slag a.nd flu.x, w<l all g:-cal'e sod 
dirt. E:i.:.eept for wrfaees. covered by araly rust, or pitted by 
rust, the cleaning mny be done by thorough seraping or by the 
W!le of an approved fle.mo cleaning device r}es.igued for this 
specific purpose, follriwe<l. by thorough hru11h ing with stt>el 
bristle bru~lies. Surft1cos covered with 11ealy ru,;t or pitted by 
rust llhall bo clcuned by s-and bJa;i,ting. 

Oil and gl"ease shall be, completely removed Ly wtu1:hi.ng with 
ga~mli.ne Ol' benzine, aftor whieh the surface shall be allowEld 
to dry hefol"e paint is applied. 

Just prior to the a.pplieatiou of pa.int, all du'lt shall be re-
1uoved from the •urface to be painted. by tno&ni' ot & dry 
bri~tle brW!lh, 

Befo-rc the first flel<l cont of ;mint is .applied all 11pots on 
which the Ahop coat has been broken or marred, and &.II fielJ 
rivets {lnd eonncetione shall be cleaned as spel'ified abo'",-~ 

Before each field coat of paint ia applied, the previoUJly 
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painteJ surface aball bo cleaned of any oil, grease or tallow by 
wuh..ing with gasoline or benzine, and the surface 11ha.ll be 
allowud to dry before being painted. 

2.608.06 CAUI.::S:ING JOINTS BBTWE£N CONCRETE A.ND 
\ STEEL., Before field eoats of paint aro applied, all joints 

between paintod structural steel nH~mberf\ and concrete in either 
ye-rt:icnl or horizontal !'IUrfaees expo~{'d to the weath~r, shall be 
o:aulked .in 1:1.ccor,lunce with tho following provisions. The 
c.o.ulldng recess in the eoncJ"ete shall be cleaned oi all loose 
concrete mortar or dirt and filled full with caulking compound. 
The contpounll u!'le1l 111ay be either pla><tic cement con.forming 
witl1 the rt'.'qni.reu1ent!l of Paragraph 4120.02-F or a caulking 
ro1npotHH.l nn1.de by thi,:keuing pn.i.te white lend or pMte red 
lead with whiting to a troweling con.sil!tency. 

I. 

'l'he ,t;i.,el a.ncl con<:rete surfaces shall be dry when tho com• 
pound i~ npplied. Caro E>hnll he used to place the conipound 
in intir.:ate contact anJ adhering to both concrete and steel. 
Care al1all be us,3d to avoi(l smearing adjacent surface~ l'ith the 
<'Ompouucl. The compound n1ay bo applied -with trowel or \rith a 
caulking gun. 

2508.07 MIXING PAINT. Before paint is applied, it shall 
be thoroughly rnixeJ so that the pigment is completely in sus
pension and thi:, eonsh;tency is uniform. It ~hall be kept at this 
nntforn1 consistency ,...-bile being applied. No thinning of paint 
will be pern1itted. 

2508.08 APPLICATION. Paint mo.y be applied by hand 
bru!ihes or by suitable power sprays. By either method, the 
roating of po.int applied shall be ,Hnoothly and uniforrnly 
t'pr(>&rl so that no excess paint will collect at any point. To 
i'ecure proper application by spray methods, the paint shall be 
bru~ed out -n·ht:irever nece~11ary to produce a result oqual to 
that ul,tni11er'I by fir,;t c1a!I&: brush \Vork. When brushes are usei.l, 
the paint •hn.ll be ~o manipulated under the brush IHI to produce 
a. smooth, uniform, t•ven eoatin~ in clol'le eontal't with the metal 
or with pre,·iously applied paint. The brushes shall be round 
or oval in shape. On surfaces, other than the inMide surfaces of 
pipe.s, which are innecesiblP to & brush, the pnint :!'hull be 
npplil!d l)y propt•rly <.'on;;tructcd :;hL'Cp skin daubers. Tho insidl;;l 
sur!a.ees of pipe!! 11liall be coated by dipping or by filling the 
pipe with paint aniJ draini:ig 011t the oxc.ess. 

Power l-ipraying equipn10nt !<hall apply the paiut in n. !ine, 
even sprny without tlie addition of th.inner. In cool weathol' 
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the paint may be warmed to reduce it11 viscosity. Suth W&rt'Q• 

ing sha11 be accomplished by placi!lg the container;. in water, 
or by plaeing them on flteam radiator,. 

l3efo.re the firet field cn11t ia applie1"l, al1 11pott11 in tbf'. !!bop 
<'oat that hn.ve hoon mfl.rred or broken in ~hipping, handling 
Rnd erection. &nd all fil.'113 rh·rt!I and fiel1J eonne,:tions sb&ll 
be cleaned u 11peeified in • .\.rtitl~ .z5ns.05, and 1hall be given &. 

coa.t of paint aa apecifie(\ for shop coat, ·,d1h·h 1h:1ll be all,;iwed 
to dry a.s p;pecifi.ed in Artit"le 2GO&.OO. 

2508.09 DRYING. Each <'oat of :pa.int sl1all lJe nllo.red to 
etand a m/lic.ient len~th of ti1ne to perinlt the Iilrn to dry 
thoYoughly througboot ita entire. tl1i'-'kne1.-9 before- the next coat 
it Applied. This tin1e will vnry wilh wea.ther ~·ondition!I, hut 
11hall not be lei's than 7 days, under tho mo:o1t favorahI(" (ondi• 
tion!l.. During the 1lrying ~riod, the shop coat ~hall he protected 
.from cinders, !'and or dirt. The ~hop r,oa.t f!h:aJ! be thorougbly 
dry before the metal i3 loarled for .'<hipment. 

2608.10 BATE or APPLICATION. The qua,ntity of paint 
applied per roat per ton fllhaH not he le:<s the.n 0.3 gallon~ for 
l-beR.m11, nnd 0.-4, f..'lllloo.:1 for fo.bri<'ated ahe.r~. The Engine-er 
sha.11 be afforded e\·ery opporttlllit.y to tht>tk the quantity of 
paint &etua.11y applied to a ,t.rnrture. 

2508.11 PAINTING OLD STBUOT'UlU1B. F'or painting old 
wtruteurel'I, the spcripl provitiions will stipulate the ~-pe a.nd 
extent of elE"Ming, tho number of coatP<1 anU the kin1\~ of 
paint to be 1u1ed. 

2508.12 BASIS OF PAYMENT. The painting of nt-~· strut'• 
ture!I wili not be paid for separately, hut will be con,,idered a1'! 
intidcntal to the fal)riration and erecthin of t\tru<'taral "tool, 
the cost to be included in the contract pri<"e fot> the steel. 

Contrt1.cts for pa.inting old ~tru('ture& ,nny provtile for pn.y• 
m('lnt of a lnnip sum for C'lea.ning and painting an io,lividue.l 
structure, ot for a pri<'e per gaUon of 1mint spvlit'J e.s e;.tipn
lated in th<, sp~clal rrovh•ion~. Thtf<e contract pric.'ee &ball b~ 
ful1 payroent for furnishing 1111 nia.terials, tools, !!Ceftoltling, 
and other equipment and, for pcrfr,rming all cleo.ni.llg and other 
work neeeBary to co,nplete the work in art•onlnoce witli th•~e 
speeifientiona. 
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Section 2509. Painting Woodwork 

2609.01 GENERAL REQUIREME~S. All wood railings 
on timber trestle bridges and all other, e:i.poi,ed wood sUl'faees 
design&ted on the plans sht\ll be given three coats of white 
paint coaforming to tho requirements of Para.graph 4135.04-A, 
except that the first coat on creosoted lumber sh.all be alumi
num paint, Paragyaph 4135.0,i.F. 

For the first coat of paint u-pplied, the paint m&y be thinned 
by adding to five gallontt of paint, one quart of raw linseed 
oil and one quart ol turpeDtine or mineral spirits. No thinning 
of the paint used .for other coats will be permitted. 

The pro-.. .. isions of Artiele 2508.04: and 2508.09 inclusive, shall 
a,Pply to the painting of woodwork, except that sand blast or 
power driven brushes .shall not be used for cleaning. 

For all coats except the priming coat, the paint shn.11 be 
r a.pplied at appro.xlmately t'he following rate!I. 

Aluminum paint -··•--···-600 square feet per ga.llon 
Other paints ···-···--···-·-500 square feet per gallon 

Each coa.t. eha.ll be thoroughly dry before a succeeding coat 
i11 applied. 

2509.02 BASIS OF PAYMENT. The painting of woodwork 
on new cow;tructi.on will not be paid for separately, but ah.all 
be eontridcred as incidental to such eonstruetion e.nd the cost 
thereof to be inchuled in the eontraet prices for the con~ 
atruetion. 

Section 2510. Waterproofing and Damp Proofing 

2510.01 GENERAL. Concrete structures shall be water
proofed or damp proofo.d as designated on the plane a.nd in the 
manner herein provided. When specified on the plan:, a pro· 
tect.i've coat of eith1.1r asphalt plank or Portland cement mortar 
shall be applied over the wnteTproofing eoat, AU W3.tcrproo!ing 
apocifie<l. on the plane eha.11 be construed to refer to the hot 
applioalion melllbrane waterproofing specified herein, unless 
otllerwise specifically pro\'ided. 

2510.02 MATERIALS. All materia.le uaed in waterproofing 
or U-amp proofing shall conform to the requirements of Pa.rt IV 
for tho r~pective materials as follows: 

Primer, Cement, Sa.turnt~d f'a.bric and Plastic Ce· 
ment-Article 412(1.02, 
Asphalt Pll\nk Protection Coating-Article 4120.11. 
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The white...-a~h u~d to- co1'.t the waterpr&o!ed or rlnmp
pn;iofed ,iurfoe.es i.1111.ll lu., cottpo.cd of hydrated lime, \l·hiting 
anrl casein glue .n Lhe !0-Uow11ig propqrti'.,)ns, with tulfi1 ient 
water for proi,er application: 

Whiting ···-·• .. -··~••-·-...------Ylot n::.ure tban 6CJ~O 
Ivdrs.ted LinHl --·------·· __ . ...,_ _ '-""" 5 tP 10% 
Casein (Alkali Soluble).. ____ 15 to 20% 

2510.03 MEMBRANE METHOD, (llot . .\..p1•litation}. The 
n1e.wLrane ,-tutt~rp.roofing sh:;.11 con!ii;t- of a lritnrninou~ prin.Ung 
coat o.nd t.-o complete Jayera or r,ti.es (){ WoY~U t,,tton fabric 
8il.tun1te•1 with bituminous .suhsta!.:.cc~ laid in and ceniented 
wit!1 a. bitw,tlnoua ~cment. Either tar or Q.spb1.Jt may be Used 
as the pruorr_. th()_ eemcnt tmtl the 8aturant o! the .t'al.-ric!I_, l;ut 
for any one strocture, ouly one type of hitumen may t,e u.~ed. 

,\. Preparation of Surface. Th~ :~ur!:i.c-o of the l'"'ltirrete to 
be lreatl.ld ~hall be .1nnooth .and free fron1 1lll sL.iu-11 1,rDj,:-c• 
tion,111 dirt, dui-t or looie n1atcriala. fl.harp projections 
whivh mi~bt injure the watct1•roof con.ting- or prevent its 
1dheri1\g to the t.irrfare of th" concrete ihaH be rh.i,t-led 
off und nil <lust or dirt care.fully remo,·cd b~- l'.J,t-c1lns of 
broom.r. 'JhP< surface tri rt•r:.eive the waterproofing 8ball 
be thoron;;hly Ury, 

B. Metb.od of Construction. Tli:e wnterproof coating ~.ball 
<'.OU.eiis-t of n priniing- coat nnd two coroplt-h~ lay•• of 
fabric A&.turatt,J with bitumen cemented tog-other and 
to the 11ttuctore, and the entire t-urfe.ce Realcd b,r DjOp 

~oats of bituminous Cf'Wtlnt. 
The entire surface to be covt•!'t?<l i,haH Le bau.~ht•d 1,r 

l'lprf1ycJ. ,vitb tl1c pritn~r at a rato of approximat,•ly 0.1 
gallDn per squnre yanl. The amount of coating shall be 
111f!icent to ubsorb auy loo!!e du11t 1,R-rtiele1 o..nd provide 
n. thin, coutinnous Juyer of lritu111t•n adhering tn tl,e l'OD
crcte. The pdmer cvat to:1JaU fet thoroaghly before- .iddi· 
tion&.l 1nat11rial is applied. 

When Uie primor r-ont hus thoroughly att, the bitumi
noui. ~en1ont ~Lull he 1nopp1•d over the surfn,'.f'. The 
bituminous ee.mcnt. flbnll bu l1eat.ed "to a t(lmpeaiturf' 
wilh111 tbe following lhnitd \•;b.ir-.h W"lU ma.kc It 1horoughly 
1iqui'1, hut caro 1<hall he ufle-<1 to uvu1d injuriut, the 
nuiterial: 

'fl\r Cenif'nt .. 
Aspha.lt C9DWnta 

• ,.. -~···--tOO-:!,-lO" F. 
·······---···· ........ 300-350' F .. 
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The application of mop coat sliall be ~tarted at the 
lo;,•1:1r portion or- rortions and proceed to the highest 
-portion of the ~urfai~e. The ,nop eoa.t shall ho applieU. in 

, horiz.011t&l stn!)f!. 

rrhe first !'\trip :thall be hu.li the wiUU1 of tho l-:alurated 
t8.Ltic a11tl u. half ... ndtb. strip of faLric 1,hall be l:lpre:t.d 
uu thl' fre;,hl)' n1opI•etl surfaeo. All l\•rinkles and nir 
bulob1es :;hall he reiuo\'ed und the fabric prei;scd tigl1tly 
into l-Le remout. The ,1,ufa,•e of this fabric f'ltrip anJ tho 
1vl3aetont coo.cret0 surface shnll then be mopped with hot 
ce1neut and a. full ·width strip of the fabric up1Jl.ie<l and 
earefullr i.n1oothod. Tl1e surf1iee of tbe upper half of 
thi::; strip 1111d au l\lldi.ti:tinal :,trip of concrete (<hall l.le 
mop11eJ sud tt. 1hir,l 15triu of thi.s fubric arplio,J, Succt:is
s1,c t<tripil !'!ball lie ::.pi•lie,l in thiil mnnne.r until the entire 
,,urfacP. i~ cu\·crec.l. 

In lien of using: Lonzouta1 stripR- in waterproofing 
are-h rings, the fnliric ovt:lr th~ bnrrel.-. of atcbei:; u1n:r he 
plnrtd in strip extenUiog pnra1lel to head ,,,-alls or 
spantlrel wall~. 

Beginni.ug at tht"J Jo,Yn !<tre---..1.111 end, place a hnlf wirJtb 
strip over tho barrel of the n.rrh parallel to tho head wall 
or spandrel wall anU extentliug up the iipu.ntl·rcl ·wnll at 
lc11st 3 inc:he,. Where it i.s uc-cos~ary to make thiR ~hP-o.t 
fit s1noothly the up-tun1eJ portion u:ir1.y be :.lit. Strips 
~hall then lie placed on tbe back of the 1,pa.nrlrcl wall nt 
right nnglus to this fin•t -.trip and cxten<llng from the 
fln.sh.ing notch to the full ~idth -of the fir~t strip pla.eed. 
Pln.ce1nent of these strips shall hcgjn at the low-er points 
tUJd progri:'88 V;rwa:rd the crown of the arch with each 
strip lllpping the preceding one by ono--half width along 
the flashing notch. 

Pollow·ing the plareuH!nt of thoee short i,;trips, full 
width !,!trips ~hl\U bo placed over the barrel of the arch 
with the edge of the first strip agn.inst tho back of the 
spnndrel ,vu.IL Ea<'h sueee~sivo !!trip of fabric sba.Jl lap 
nt 1oa~t ~ inches over the upper edge of the second aboet 
below. Whero it ii; necessary to !lplieo !'!trips of fabrie1 

th,:,, ends Flhall be ln.r,peU at least ono foot. On the bar
tl;'-ls of arebea anJ o.ll bor1%ontal surfn.ree, the end!! of the 
1""atorproofing 11trips shall be enrrieJ up tho adjacent 
verU.eal wa.1\!\ :;i.t lea1>t one foot to the fl::i.1<hing aotc.h. At 
all drainage o.penings the .fabric shall be carefully 
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turned ud mop~d JO th.at no water ean get under the 
fabrie. After the fa.bric hns betln applied, a.11 exposed 
edges, lap~ and flashing ~ha.IJ be given an extra coa.t of 
cernent antl the entire surface shall b& thoroughly mopped 
with the hot cement. The omount of eeme.nt a.pplied ahall 
not be les:, than 12, :a.or more tha..n 14 g&llons per 100 
square feet of finished work. 

Waterproofing shall be applied only in good lfeather, 
when tho surface is thoroughly dry and the air tempera
ture is above 40° .F. The work shall be so ecbeduJed that 
none of the fa.bric sorface is left oyer night without 
being mop,Ped with hot cement. 

C. Protective Coating. When specified on the plan.a a pro
tective coating shall be applied over the waterproofed 
surface. This protective coating shall consist of asphalt 
plank or Portland eement mortar as speei:fied. 

1. Mortar Protective Coat. The mortlU' coating shall 
conform to the requirements for clo.,-s "C'" eon,crete, 
Section 24.03. This laser shall be placed in a uniform 
layer 1¾ inches thick over tho area specified an.d 
shall be finiehed smoothly with & wood float. Care 
i;.hall be used that the waterproofing is not injured 
when the concrete is placed and that the concrete is 
cured by covering with burlap, kept wet for seven 
days aI!.d in cold ,veatlier protected as specified in 
Paragraph 2403.13. 

2. Asphalt Plank Coating. The asphalt plank ahaU be 
11

' thick. The plank ,hall be placed tightly together 
in a fresh mopping of the waterproofing asphalt1 a.nd 
an rracks or open1ngs left between the planU poured 
full of asphalt. 

2510.04 DAMP PROOFING. (Cold Application.) When 
specified on the plans or in the special provisions, surfaces of 
bridge sb'uetures 1:1hall be damp proofed Ly coating the surface 
with tho materials and in the manner bereinafter specified. 

(&) Prepar&tion of Surface. The 1urtaco to which the damp 
proof coating is to be applied shall be cleaned of all 
loose and foreign materi.aJ and dirt. When necessary the 
Engineer may require the i,urf11.ce to be scrubbed with 
water and a atiff brush, after which the iurtace shall 
be a.llowed to dry before application of the primer. 
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(b) Priming. When the eurface ha(II been prepared, the 
primer sha.ll be applied by brushing or apraying uni .. 
formly over the ('ntiTe turface. The primer ahall be 
applied at not le~s, than 0.1 gallon p81' square yaTd. Thia 
coating shall be o.Uowed to beeorne dry and thoroughly 
eet before additional coatings are applied. 

(c) Joints. All cOn1Jtruction joint!l1 e.xpan!!ion qr contraction 
joints, ehall M given ~pecia\ treatment llfter being 
primed by the appli<'ntion of a la.yet> of pla.atic cement 
into which a atrlp of bituminous treated fabric ah.U be 
pres.sed. The surface for at lee.st 1.0 foot on each aide 
of the joiut shall be coated with plutic cement troweled 
sruoQtbly to a thic'knen of not len than 1/16 intb. Into 
this plutic cf!meut ah-all be preaeed a. strip of fa.bric 
extl.lnding a.t Ieut 8 incbtis on eae.h ,ide ot the joint. 
Ovtr e.s:po.rulon joints a fold of the fabric equal to the 
width of the expan!l;ion joint sh.a.11 be pTt111aed into the 
joint. This fabric t1hall l,e epread amoothly and pre111ed 
firmly into the a.11phalt. Adjacent i;,tripa ot .fabric shall be 
lapped at lea.l'it 8 inches. I.f there I.a in!'!uffie.lent plutic 
cement ill this coating t-0 ca.ul!e the fabrie to adhere and 
stay in place, additional pla~tic cement 11ball be troweled 
on top of the fabric to se~ure iali11fvtory bond with the 
eo&tin_g beneath. This coating !!hall be allowed to eet 
and becorne fiTm before any a.ddltional coatingl!I a.re 
placed. Ca,e l!lball be u~ed to .ecure th& complete coat
ing and proper placing oi. the fabri-e. The..~e ~trip co&ti.ng1 
shall Le thoroughly aet- before subsequ~n t ~oatiriga are 
•pplied. 

(d) Plastic Oe:w.eut; Coatings. After th-e surface has been 
primed and all joints treated with fabric atrip11, the 
entire su,face Bh&ll be co,.·el'ed with two eoa.tti of plutic 
('.ement, each not less the.n 1/16 ineb thick, applied at 
norms.I air telllpl'rature. Each costing 11ball be smoothly 
and neatly tl'oweled in plaee ao that no gap11 or holel!I 
remain in the coating". The fin1t coating shall be allowed 
to dry and become firlXl bdore the second coating i11 
applied. The a.mount of plastic cerr,ent used aha.U not be 
leM th11.n 4.0 gallons per 100 squ11:re feet for each coating. 

2610,06 BAOK~FILLING. The waterproofing or damp
proofing sba.n be .11et before any back-filling ia placed a.guinst 
it. Care shall b~ uaed the.t no roeka be pln.eed in the back-!Ul 
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witbin one- foot of tho co:1t~ surfac.e and that the eurfa.c& aball 
not be damaged hy n:i.anipul&tion o.l toola or equipment w the 
or,erntinn l>f placing or ron!Dlidating the back-fill. 

25-10,06 WmTEWASB,. '\\'.t.e-n tho oo.arrat:"t for the atruc
ture doe~ not includ-1 placement of bark-..fill o,.-er a eurfa.ce 
which bu.~ t_.cen Wllterpr,,v!ed or ~mp proofed, this •urface 
ehall l•e couteJ. ,vith wl.litllwa,h, The pr1Jµurtions iibllll be su1·b 
as "K·ill })roJuee a unifot111 white culor cocn1•h.1l.e}J- coverin~ tht> 
treatod 11,urtfl.ce. 

"2510,07 BASIS OF PAYMENT. ,l.iterpro.:iflng ~nd damp· 
prl1ofinf! will bt' p~h1 t'or at the ~ontr~et price ver F1TU&.re (100 
squtrt' f('et) !C>r the coating 11pet"1fjed. 'Ih.i• contrac:t pdce shall 
f,t> full payment for fnrui!<.hiDg all mll.terials, toQl<J, labor and 
~quipnieot .nee~ry to complete the "\">Aterproo!i.ng or d~mp 
P7oofing, 1uc-lu,lin~ any protective- coatin~ f.p('~i.fied anJ white
Wl,.jhini,t the sµrf'~rtJ all in arcor,!nnc.a with tbe plan~ and the,e 
!<peci ficatjons. 

Section 251 I. Portland Cement Concrete Side,.·alks 

2511.01 DESORIPTION. Thia work 1hal1 ton,ist of eon• 
~tru<.'tion ou a prepared aubgrado of sidewall. of Portland Ct'I· 

ment coutrt--te of materials and ruetb.odit 8pecifif"d in aecordance 
with the plan~ and these i;pecifications. Unless otherwise &peei
fied in the contract documtinta the minimum thicknee of side
w&.lks i<hnll be ~ inches. 

2511.02 MATERIALS. The 111.au·rin.l.l U!l('d shall roufonn to 
the requi:re111er1ta for the re~pectivtl 1uatoriala &ll !!.peei.fieil in 
Part IV. 

2611.03 CONCRETE AND PROPORTION. The concreto 
JOhatl be, pnipared nntl proJJOttione:tl in ac.to:rdn.nce with th~ 
rcqu.irementi, r,f Section ~403. 

2511.04 OONSTRlJOTION. Tho tr.rnstrucdnn of toncrcte 
sid1.rwa!kH sl1nll conform to the foU,rwing requir~mcnt.._: 

(a-) Preparation of Subgrade. The e,.1h,l'tflllfl upon which 
concrete sidow1dk i!< to lie pla,·e,1 tiball ho pre-pared b1 
exenvatini;: or filling with 1ultabll" earth to io:urh depth 
lJt'lo,v thn finh,he-d g-ni,]e line thnt when brnped Ot' rollc-.d 
until smooth, firm an1J hard, the ,11.ubgrado will be uni-
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form and at the required depth below the fini.shed gl'ade 

line. 
(b) l"onua. }'Qnns of wood or steel ahall be u,;~U nlong each 

edge of t!.iliffwltlk. These forms .shnll be set true to line 
and grndeJ and shall be held righlly in place by slakes 
ple.eed outside the fo-rm and flu11h with the top edge of 
the form,. All forIU8 ~hall have a width equal to tl1e 
fnll specified depth of sidev.'fllk. ,vood forms shall not 
be les9 than 1% inches in thi-cknese. 

(c) Pla.cing Concrete. The subgro.de :!hall be thoroughly 
moistened or eovered with a layer of bituminous treated 
paper a~ specitied !.or Con<'rete Paven1ent in Paragtn.ph 
2100.04. 'fho eon('rete ghall be deposited for the full 
depth of slab in one operation. It shall then be consoli
dated by tamping: and the excess cone.Tete sereoded off 
flush with the forn1s. The edges adjaeont to nll forms, 
expantrion jointi;, eurb:. or fixtures in tbo surface shall 
Le thoroughly spaded for tho full depth. 

(d) Finishing. After consolidation, the concrete surface 
shaU be finished 'l'i-ith a wood float to a uIJiform granular 
texture true to line a.nd grade i:itiecified on the plan&. 
Unlbas otherwise shown on the plans, the finished surface 
;aha.11 have a eross slope of one-fourth (¼) inch pet foot 
for drninn~e. When tested with a straight-edge whith 
!!!pans the blocks into which the wnlk is marked, the sur
face 11hall not show a va:riation from. the required plane 
more than OOP•oighth ( ¼) inch. 

After tho surface has heen floated, the edges of the 
J!;}n.bs shall be finished with suita.bl~ ed~ing tool. Surface 
11.hall be marked off lnto square blocks having an area 
of not 1~!19 than nine (9) nor more than thirty•s:i.:s: (36) 
aqnare feet. On thcfle lines, the concrete shall be cut 
through for the entire depth with l!. pointed trowel or 
suitable spe.ding tool and the concrete edged on both 
!tides. 

(e) Protection a.nd OUrlng. The concrete shall be protected 
after finishing with one of the methods 8pecified i.n 
Pil.ragrapli 2301.2-i except that impervioU$ coatings pro· 
du.:ing black aurfnce shall not be used unlee,s ~pecifically 
n11proved in WTiting by the Engineer. 

Cf) Expansion Joints. Expansion joint~ ehall be constructed 
at all point!! where the walk meets other "'U.lks, curbs, 
or fixtures in the surface, and at inter-ve.ls not greater 
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than fifty (50) -feet~ 'rhe~e joint,, ron.f be constructed 
by installing a. strip of b'itum-inou.a pre-moul-ded joint 
material or by wooden strip of the requireii tbiek.ne!i 
which aball be removed a5 eoon u the Concrete has a.ged 
au.fticiently as not tu be damaged by this operation. The 
opeuing left by the -removal of tiiese Btrlps ueed not be 
filled unla.ss •pecifical1y r eq,1ired vn tht! pla.na.. 

2511.05 MEASOR.EVENT. 1.'he area of ~oncrete side~alk.11 
will be computed in square feet by the Engj.neer, from ll:1('~!.'lure~ 
menta of the finished surfaee. No deduction will be n1ade for 
fixturea with an area of one {l} tquare foot or Iese. 

2511.08 llASIS OF PAYMENT. The area of 11idewalk 
measured as prescribed ahove Will be paid for at the eontraet 
price per square foot. Thi• price !!httll be full compensaHon for 
furnishing all material~, tools, la.bor nnd perfonnanre of all 
,rork required to c:ornplctc the work in conformance with the 
plan!! and theae specifications. 



DIVISION 26. ROADSIDE IMPROVEMENT 

Thi.a work shall eonsiat of aha.ping the right of way in &e· 

cords.nee with provisions of Division 21, the seeding, aodding 
and mulchittg for control of surface draiQ.tlge, the inata.Uation 
of plant material, a.nd impro\-·ement of the right of w&y in 
a.ccords.nce with the requirements of the _plane and the following 
aectionB: 

2601. Ero,i.on Control. 
2602. Installing Plant M.at&rlal, 

Section 2601. Roadside Erosion Control 

2601.01 DESCRIPTION, Roadside erosion control shall 
consist of seeding, sodding, mulching, and control of surface 
dra.inage of tho areas within and adjacent to the right ot wa.y 
in accordance with the pla.ns and the following proviaioaa. 

2601.02 MATERIALS. The materi&la required in seeding, 
sodding and mulching shall conform to the following require• 

menUI: 
A. Grass &nd Legume Seed. Unless otherwise provided, all 

grass and legume seed will be furnished by the County 
a-t the point designated. The specified gru.se mixtu..re 
sh&ll be prepa.rod by the Co®.ty prior to deli-.·ery. Lo• 
gum.es will be fu-rnished unmixed to .facilitate- inoculation. 
\Vhere .&peeial seed i@ to be applied to restricted areas, 
seed of varieties not included in the general mixture of 
grass seede will be furnished separately. 

All bags in which aeed is furnished by the County 
aha.11 remain the property of the County and shall be 
bundled a.nd returned in good condltion to the County 
Ga.rage a.t which the seed was available to the Contractor. 

Grass and legume seed furnished by the Contractor 
ahall conform to the requirements o-f Section 4260. 

t B. Sta.blliring Orop Seed. Th'& seed for all nurse or stabil• 
r izing crops shall be furnished by the Contractor. UnlJSB 

otherwise provided oats 8ha.ll be u11ed for the nuTse erop 
in all seeding during May, Juue, July and to August 20, 
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&nd rye shall he u~e-d for nurse crop a.t all other time-a. 
All ~uch aeed 1ba.ll be thorQnghl:, r~leaned and •hall 
rueft the requirements of the 1u-wa. Se-ed Le.w.. 

C. Ferttlixer, {rnle,;;t Spo<"ifica.Oy notrd on fhe plane- or io 
the Spt>('is.l Pr(,visions th~ h•.riu "fertilizer" sh&Il be 
interpi'eled RS mc:-anin.g a eoi,unercial inorganic .tuaterial 
having a gua.ranteed i::ont-etit u spec:lfied on tho pla.n!!. 
Sueh r,uarante~d content !ihaU cxpre.u the total Nitrogen 
eontent, tlie a,Yn..ilu.bl-e Pho!'.1-,l.orifl. .Acid. eontent 1tnd the 
water l'IOluble Pot~-.b content in that or,]er (A 10-4·::l 
fertilizf'r eontaint lflr} tl'Jt:,.l :Nitrog~n, 4?'111 n.vailn.ble 
phoephorie At'hl .nn,1 2"1<-i water Boluble Potallh}. All 
fertilizer 'Slball be ill_ c.9(1d1tion which will iwrmit proper 
dietribution. 

D. Sod. Sod •hall ron~i1<t of the top 1 !f inehea of well 
establiflherl fh•ld turf roni.i~ting in the major part of 
live Ken1.ut:ky Rh1fl Gra.s~1 unless otherW'Ll,e speeified, 
grown on loam •oil an,1 i,haU be free from root.11 of tree6 
or bruith, stones and other objeetionnlile material~. Bod 
&hall he free fr(lm all 110-dou11 weeds. AU s(!d sb&ll be 
inspected ™.nd ApptO'if'<t by the :£ngincer. 

E. Mulch. l\faterial used as m1Jlcb may eoD.Bist of thrashed 
timothy heads, oat stra\V", barnyard manure contnJning 
SOo/n or moro alraw or other materiol,4 11.8 Ol,iJlroved by the 
Engine.er. In thoe:e counties lying north of the 3 soutberu
moi,;t tiers of t'ounfies, the u•EJ of wheat stra1' or bo.rley 
atrnw will bo perm.itt.eiL AH matf'rial useJ. a.s mu1i!h 11hall 
he ln~pect()d nn.d nppto\·tJtl b,r the Engineer. 

}"'. Stakes. St.o..kes for holding sod ahaU h-t• l ta l½ inches 
in width, ¼ to ½ inl'h in thlekn<1s1, l& in..cbee long and 
rioiuted. WhcrEJ tbi11 len.t.:"th of <i.ta,le doea not pro\·ide finn 
bonring the Enl,.;nee, n1ay rtqu:ite i;ite,k(la of length suf
ficient to seeur.• firm benrltig. 

2601.03 SEEDING. Beedint; 1;l1&ll int>lurla the operations 
of ered bt<cl prepan1.ti,pn, Sf>wi.n~ and co, ering the !-l('ed and 
compuctiou of the ,ee<l bed on ,·1trious port:i(1n,1 of the right of 
way e.J.t.:ttpt the tritvt>led portion of the tufld lied a.uJ. on such 
other ttrf!aq llS may be in1~icateJ on the pltins or as ordered by 
the Enginfloer. Tho. limit8 of itl1 nre-;19 t.-, l1e .Se\..-ded ah.a.ll be 
clearly u1arked by tha Enginoor bcfure: tht, eoed bod is prepa.rod, 

A.n}' nrea!! hnviu~ a i.atl.-.factory i;-rovdh of deeiroble gras~es 
or legumes shall not be dilturbed. 
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Seied .<1hall be iK.n....-n only s.t sul'h time of the year when 
temperature, rnoi5-turo and c\in1utic condiLions will promote 
germinnti('ln arl<l plant growth, and which will norinally occur 
bot,veen ].fn.rcb. J and May 30, and August JO and September 
30. The see<li.ng ~hall be in accordance with the following: 

A. Seed Bed Preparation. Tl10 urea to be seeded shall be 
smoflth and all ~Tashes and gullies filled to conform to 
the de!'lir<>d cross section. Areas having gulli-c!I or was.hes 
12" or 1~ in depth m.en, .. u.red perpentlicl.!lnr to the :;ilope 
:;ha.ll be filled by the Contractor without extra com
penAAt-ion. GuJ1ies und v.·n!'thf'l'I of depth greater than 12" 
sht1ll be, filled and (!ompac!Ad in layers not greater than 
4" loose thicknt~s. Eaeh layer .<1bnll he thoroughly 
tnmr,fld antl t11e surlace oi' adjarent banks broken down 
and eompa,..ted with tbc bnf!kfUl material !'IO tha.t the 
new n1aterial will l1Qnd with the old. Unlcsa a separate 
contract p-rice has Leen rroYidt-d, the work of filling 
gullie~ (\I' washes of depth greater than 12 inchca will be 
handlcll as ex:tra v.-ork, Article 1109.04.. 

Areas n.ceoAsible to horse drawn or powl'.lr driven equip• 
ment shall l,e thoroughly worked to a depth of not less 
than three iuches. Arc>a.s inac('essible to hol'se dre.wn or 
'powel' driYen equipment shall be pre-pa.red by hand to 
a depth {,f n0t leP.s than ouo inrh. 'l'h.:,, !>oil in :the entire 
11.ren ~hall be brought to a thoroughly loose and friable 
cond1ti,.1n for the specifleU depth. Ca.re -.ball be used that 
the eutiro wit.1th of 1<houhler: l\.nd a.roaa around flumes, 
beaJ-wulls and other structures are pre.pa.red in the 
m&.nncr specified. 

Shoald wcell growth 1levelop after c-.orupletion of grad· 
inJ! operations and l,.:,,fore aeedin~ operations begin, the 
Contra.rtor sball mow; raJ.:e and dispoi1e of all ~uch weed 
gro,vth at his own e.iperil'le, 

B. Preparation of Seed. All 11"-gumes shall be inoculated 
with a !<tan,1:i.rcl product hnmuf! culture before being 
niixcd with tJtheT <1oe1ls for 1:10,Ying. The inocul11.nt shall 
be furnj:<-hed by the Contractor a.nd ithall be of a typo 
e.ppro\·ed by the Engince-T. Care .thnll be u~d that dur• 
in.g anJ. after the proces~ of inoculation, tl1.; seed shall 
not l,11 e~n!>Ol.1 to ~unl-ig:bt ior IJlOre than one-half hour. 
1'hc S(•ed :-linll ht'> fown O.i' 110,)u as po11!'ible after inocula• 
tion. Legume Aeed wb.i.ch has ~tood more thnn eight (8) 
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hoan after inocula.tion ahall be r••inoculated befon 
aowing. 

C. Bow1ng of Nurse Orop. Afte:r preparation of the seed 
boo the nnr~" crop eha.11 be &own at the rate ■pecl.fi.ed. 
This seed may be applied with a broa.deut seeder, end• 
gate seeder or O cyclone" hand 11t-oder. Care shall be 
taken to adju....,t 1eedert1 for tho Jlroper 1:a.te before eeeding 
ope-rations are begun. 

D. Oo\Tm:'.mg a.nd Compaction of Nun& Crop. The nnrse 
crop, after sowing, ii:ba.11 be harrowed or diseed in and 
rolled with the eultipa.cker where\·er this machine ean. be 
operated 111ati1factorily. 

E. Sowing of Oraases and L&gumes. On a.11 areu acce.s• 
l!.ibls to horee drawn or power driven equipment all 
grasses and legume eeed !!hall bo aown with a broadcast 
type seeder only. (Also known ns a "bros.deast sower'' 
and is not to be confused with end gate, "eyclone n or 
hand seeders.) Care shall be taken to adjust 1eeeders for 
the proper rate before seeding operation.'! are begun. The 
mixture in the bopp~,r Rhail Le agitated frequently to 
prevent eegregation of the variou~ sizes of aeeds. If 
neees!!ary, permb1sion ~ill be grn.nte.d to ntir. appro:ri• 
mately 10# per Mre of the nurse crop with the gra.&ies 
and legumes to :facilitate their paeaage throogh the 
seed«>r. On e.reu: inaecefflWe to horse drawn or power 
driven equipment the se~d may be BOWll by hand seeders. 
Care shnll be used that all the111a irregular o.rea.s t..re 
prope-rly 11eeded. 

F. Cover and Oomp&Otion of Ora.sees and Legum.ea. The 
sowing of the gra8ses and tho legumf!a shall be follo"W"ed 
a.t onee by rolling as provided for th.e nu.ne crop. The 
immedla.te rolling of the shouldera is necessary to :rrevent 
seed loM due to the air <!urrents created by pn.!l'.s.ing traf'
,tic. The covering action obtained by thi~ rolling it: aU 
tha.t will be required. Harrowing or diBcing of the grus 
and legume seed will be permitteil only whel'ei ti cult1-
packcr cnnnot be op&rated satisfactorily. 

G. Ba.t.e of Seed ,.application. The r~gnl&r mixture o:f gra.."la 
a.nd ]t'lgume l!e<'d will be BOWll nt a rate of 25 pound,i per 
a.ere. Bye will be sown at s rate of l bu1.1hel per acre 
&nd oa.ta at l¾ buabels per ft('Te. 'l'he rate for special 
ned will be ,q,e,cified on tL.e plnns or 8p&eial Provi9lons. 
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1L Application ot Special Seerl. On certain area.a desi.g
ne.ted on the plans or requested by the Enginee:r, & special 
aeed or seed mixture in addition to the regular aeed mii
tu,e mat be required. Such special seed Mall be a.pplied 
at the rate specified as & separate operation either im
mediately before or immediately after the sowing of the 
regula.r grasa mi:xture and before rolling. No additional 
work other than tho sowing of the special seed will be 
required. This se·ed may be applied by hand seedera. 

2601.04 APPLICATION OF FEB.ffl,IZER. Unleae other
wiee specified fertiziler shall be spread over the area1J and at 
the rate designatel1 on the plans or Special ProviaJ.ou. All 
fertilizer t1hall be spread with a. mcehanica.1 spreader which will 
secure uniform rate of applictition. On areas accessible to power 
driven equipment, fertilizer 11hall be spread after preparation 
of seed bed prior to the sowing of the nurse crop a.nd no 
manipulation or mixing with the AOil other than that incidental 
to sowing the nurse crop will be required. On areo.s ina<'cessible 
to power driven equipment, fertiliz.er shall be spread alter the 
preparntion of the seed bed and shall be tho.roughly raked into 
the soil prior to sowing the nurse crop. 

2601.06 SODDING, The areas to be sodded shall be those 
shown on the plans or designated by tho Engineer. Prior to the 
shaping of the channels the Engineer will define the limits 
of the area. and llldieate the centerline of W&terwaya to be 
ilodded.. Tho Contractor ehall cover the desiguatcd areas with 
live sod closely pla.cod a.nd properly fitted against the structure 
and against adjacent sod in aeeordanee with the following 
provisions: 

A. Cutting of Bod. Sod shall b.e cut in strips of uniform 
width a.nd to a uniform thicknesa of one and one.ha.If 
(l¾-) inches. Sod :strips shall be not leas than thirty-six 
(36) inches in length. \Vhen cutting 110d to be laid in 
roa.d ditch chaunels in which the aoddod area is seven 
(7) feet or less i.n. tota.1 width, the strips ahall be eu.t in 
lengths equal to the width of the sodded a.rea. Sod strips 
sh:ill be cut with smooth, clean edges. If long gre.sa 
interferes with ctJ.tting of smooth edges on sod strips for 
channels or intercepting ditehea, the sod ahe.11 be mowed 
to a. height appToxilnately two (2) inche11 prior to cutting 
the strips. Sod stripa may be rolled with the top inside, 
and shall be e.ut from turf ot such texture and tonghneu 
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tn pt\rW.ft l,fl11rili11g an(}pls~i.ng with<rut tfte.ttlting or t%r• 
ing. l:.'nJit of !trifl, &11all 1,e e-11\ aquare t,, fp,eilitat,, , 
•nwoth la~·ini; at:111 t:ittioi:-. 

Xot "ffHHl'I tha.n e.lgbt'~ ( lS~ h{l,nn, shaU f'hlpl"O Le
twet>n cnttitlJ,? and la:'·ing {,l •De Prct-n.utlc,n 1ha.U he 
tv.ke'i1 during tbil period tn 1,i-.ctTDf. t:,1JJ trout 1{rying out 

B. Preparation of Sod Bed. The 1·(,ntr1;.;!or e.liall pr-ep:nc 
anJ lihnpc all 1,r...rf:11'1:,,-11 t;_1 he ~dt'l,· l, Are,,, &hall U11\t• 
1n11ooth ,,.,-,·u 11urfaco fl·t•,1 from .. tVnt,3, boulder~, TO<:,t!i 

or othci: del,riit. \\ "11sh<'s 11n.J gullj,i'~ r;h111l be fi.Ilcd a.,i; 
rtrJ\' itlf'd i11 l':Hagrn l'h 2ti1i LOS ( .-\), Seed lied Pri!Pfl re.tion. 

All ditcliP.!1 (·h~nch:, :ilopl'.s nnd fluwe~ to be :::o,1d1..•d 
11hall Lia vt• 3. typ·icnl c1os-i 1e1·t.iun &h-0wn on the plans. 

,Tu..--t privr tu laying fl.Odr the soil 1-shall bt• hlOOcuod tu ,c 

1lcpth of 1 inch and thr,roui::hh~ ,l:impeued if it it uot 
t1lreti1.dy i.n a io.ufiit'.J.t'utly rnoi1-t conditi,in. 

C. Pla.ct.Dg Sod. Sod r<:h:ln he · carefully platN in row111 or 
stripa. On :'lloplc\9, the btr;p, 1-h:111 be; trantvt,rf!e to the 
flow vf W!:itf'r over the :irea. On the 1i,le!! Jtnd tiotton1 of 
ditches a.nit eliaunels fbe ,tnp!t 11heU be l'\t rigfi.t ani::lcti · 
to the rentP.r line of c'han11el. Eaelt 10,j i;:trip llhaJi h~ 
pn.r"kt><l tightly ~o tho.t no op('n ,ioiut:<1 are lf'ft botwcen 
et-rip?-;, Joint~ b1·twr-en ends of 1tri1,s flhall b{'< 1>tug&)•«•1l 
1:10 th~y a.re not continuou1t (rout toe to top (1f i'lope or 
along r'han11r,J8. ln e:o,hhug of Chfl.nt,e!fl. or s..ide tlitche~, at 
C'fery 10th <::trip n sod ''rring" shall lit, cxtcn,_led fi.t)l 

le.S!t' than '30 inettf'!"I 1-i<'y<,n<l t'he- c1\ge of the soJJt·d ch.no 

n<'l~. ~\t the tnp of i,lop('SI or th_inn:iPl~ tl1A (·,lgt:> uf the HJ 
f'hnll be eo ltiill a» to con<lul·l burfa.te water o,•e,r ilnrl 
"II top of i;,_Hl. 'l'h,::, lff.1'i.n~ nf thf' toot! ,ball begin u.t tlit' 
l•Htltii or ltJWur en_,j (If 1tll fluwff 11.ud. 1\'Ufk ,nan CUD,• 

tintui up tl1t' t1lu1,<·~ ()n lil:011ea, )o•hlip.g $hall l>eg.iu 11.t tht~ 
ir<1tto1u :;1.r1,l wor~ &h:tll c<Jutinue. towitrds tbe top. If 
111•<'oa11ar:,·, to }irotctt ~J.1 olread,y· laid, the contra"tor 
~hnJ\ f11rni<1h lL1rl1lets or tr1mdr1.1 plfLnb for tht<, W!'e of tbo 
workn,o•n vdth(,ut extra tO,IlJ~n/:::i.ti,,n. 

~od ,,1111IJ hr> w1•!l iantpncl .,.,·ith an llppro'\.•f'cl type vf 
tan1per ~nil i<hnll rcroein fii'tuly in pl:l•'t', ,\11 -!o•l chan• 
n◄ !l!:! and POd flow,,, f<hall ht, atnk,•d t1, JlH!Vt.'llf so1i from 
w1uihi11g out Rn,l &U ,~()d pliw~J nn 11lope~ 4 to 1 or 11teepr•r 
!'hall he sJ11.ke,d. to prevt'nt 1hdini, Lutc:-p thft Engint't'r 
bu!!I npprnved •t.1rno equully ~ffeetive l\ltl•rnB.t11 method llf 

holding tho sod in plitre, tbt1 aoJ ~hall be etaked in th-, 
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following mannt"r; }1.ll etnk('s i.hall be Jllaeed not more 
tban thirty (30) intl:mi. nptut. ill each !'trip &n<l shall be. 
driYiHl at un angle against tho direction of waterflow 
unW they i•roJCtt ~; i.n,.·h above the top of sotl. 

After .-1od has hotn 1~1J 1n a channel or ditch, null 
prior to 111ukWng of the ~trip adjacent to the sod, a:a 
1,re;:ifit>.J. in Article !!601.06, nil 11rca11 ,listurbeJ. during: 
!,!o,h)ing operationi:1 shall he t11nootlied and raked, re· 
eceded

1 
81\il the seed ra.ked in. TLe Contractor .E-ball dis

po~tl of all waste run.teritils nud 1>ball leavtJ ttll di~t11rbed 
aret1s in good condition. 'l'hc 1,odtlcd areu shall 111;.o be 
i.eoded without r&king in the t,;tied. 

When sPd channels are to t,e. iuf,talled in wide ditches 
or 'borrow piU., extreme ,>are i-ball be taken t-0 I11ake 1111re 
the iniotall.atioo of the:ie rhr:urnel:i i1< at the low point:. ot 
.1n1t·h 11,re!\!I • .All o:i:ca\.'ateJ ma1erial 11hall he ·wa!!ted light• 

ly over &rlj:1.\·11nt aree.!'. in such fl. ma.noor as not to rrc.,,ent 

wnt<'r flo,..-ing into the chn.unel. 

D. Watering Sod. &foro any !lo<lUing operation is begun 
the C-0ntractor will be -required to provide adequate 
·water.lug t!quipn1ent and water 1,upply. Not more than 
one (1) hour shall elapse betwoen the laying and tho 
1•1ati•ri.ng rif the t'ud, This watering ~hall con~il:lt of n 
thorough a,oaking of tho sod ttnd the !'.loi.l hl'ltl to n. depth 
(.\! nt lca~t one (I) inch belo~~ the aod. C'n:re !lbnll be 
taken to i111tute a thorough wnteri11g of the :o.idu, Qt the 
.,hnnutl .and tho sod "wing,;" to the required dt•ptb. AJI 
JJOd 11.hall be m11.intainetl in o. moist nnd grflwing eon1lition 
for tbirt~ (30) day11 aftl'fl' con1plution of all 11oddin.g 
oprra.tion$, At the end of this roriod Contro.c.tor v.111 b& 
required to rcpl&i".1!1 a'! al,ove pre-$C-rihf'd, any 10,l tha.t j., 

not- ln a moist and grow·ing condition and n1a.iuLain gaiJ. 
replactld aod. .for l:lD additional 30 days froin date ol 

rt>placement.. 

2601.06 MULCHING. ~ll aeede<l a.reAR of Lacks.lopes and 
f'orf!!'ll,ipes, fL\·ti {0) fcC!l or over in height, ~hall be 1uuh:hed. 
Earth an:it1.s 5 fctt ,\-ide a,ljtu:l'nt to all .'lo.irl.ed channl'lll shall ho 
tnult'ht'd to pr1:,•ent ~-a1'hiog of ,ilt onto the soil B()rrow pit! 
wl.i,:b ~lopfl toward the hig-hw&)' and n1ar he the ,11•)urce- or e::ilt 
filling the dittl<e:<1 t,h:t.U he mulr·heil for 20 feet out11.i,l11 flf tlui 
ri;,ht of wriy linl•. Tlte Contrar-tor ,bell o.l.iO mult<h uny other 
ar~s'.'I ft!! ordered by thf'I Eni,'Ulf!ar. )Iulching ·.,hall Ue dflnt:1 lD 

a.cc<•rJance with the followir1g pl'OVhrioua: 
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A. Time ot Mulcbing, All soed&d 11lope11 ilhall be mulched 
within 5 hours from the time the weding of that l!lurface 
is complete. 

B. Appllca.tion of Mulch. The mulch 1hal1 be evenly and 
uniformly distributed to provide actual coYerlng of 30o/o 
to 40% of the ground !!urlaee. 

C. JLeseAdlng. Areas o:n which eeeJing, muleb.iog, or ho.th,, 
a.re disturbed due to ra.in, the Contractor shall rewoz.k 
such areas at his own expenae unleu euch a.rea.s have 
been a.ceepted for maint~nance by the Eligineer. Seed 
o.cly for reseedi.ng operatiou& will be furnished by the 
Commiseion. 

2601.07 INTERCEPTING Dl'rOHES AND FL'ITMES. Wb6D
ever the elope of the 11.dja.ceut l&nd towsrd the back ~ope of 
road oxca.vatione, and the extent of the a.rea drained would 
re11ult in 11ufiicient water flowing over the back slope to c1:1.1ure 
eerioua eTofilion, ditches sball he conatructed to intercept the 
flow of surface water and conduet it into pro_pel' drainage 
channcle, &JI provided in Article 2102.08. The.so jnterc.epting 
ditches and flumes shn.11 con.form to the typieal designs shown 
on the p-lani:i. The earth excavated from the ditch .l!lhall be com
pacted to make the bank on the lower side of the diteh. The 
entire area. of the ditch a.nd flume sides and bottom shall be 
completely sodded. 

2601.08 COMPLETION OF WOBK. All pb&SQB of this 
work shall be so co-ordinated a.nd completed that the Contrae
tor '• operation. for any phase of the work will not extend mQre 
than 2 miles from portiorJS al:re1:1.Jy con1plettd, e:xcepi with 
writt&n permllsion of the Eogineer. All phases of this work 
e:xeept wott-ing of sodded &re:..s shall be completed within the 
specified contract period nud "cornpletion-ot-the-wtirk'' will be 
certified in the nsunl 1nanner upon auch completion. The wet• 
ting ot soddeU nreu shall continue -for full 30 calendar dap 
after placing of the sod even though this period C:J:tehds beyond 
the date on which other p-hases of the work havt' been com
pleted and accepted. Upon satisfactory completion of tho SO 
day wetting of the sod, final payment- for the project will be 
released aubjeet to the tU..'ltomRry regulations. 



' 

' 
Art. 2601.09 RoADSIBE ERosJON CONTROL 273 

2601.09 M&TBOD OF MEASUREMENT. The Engineel' 
. will compute the area.a which have been seeded1 sodded and 

mol~hed in the foll0wing units: 
Seeding Acres (Slope Mea~urement) 
Sodding Squares of 100 eq. ft. 
Mulebi.ng Acree (Slope Measurement) 
Speeial Seeding Acres (Slope Measurement) 

The amount of fertilizer applied will be measured in hundred., 
of pounds net weight. Unopened bogs packed by the manu
facturer will be accepted at the weight ma:rkeJ. on them. 

The estimated quantitieR of seeding, eodding, mulching, 
special seeding an.d fe;tillzer are nppro:rimate only. The final 
a.mount of each cln.MI of work completed will be determined by 
the Engineer and the provisions of Article 1109.03 shall not 

apply on these items. 

2601.10 BASIS OF PAYMENT. For the a.reas which b&ve 
been t1atisfactorily seeded, sodded, mulched, and for a.mount of 
fortilizer applied, in accoTdance with the plans and these speci
ficatioll8, or ns ordered by the Engineer, measured as prescribed 
above, the Contractor will be pa.id the contract onit priee11 
therefor. For the sowing of Speeial Seed over the areas men
tioned the Contr11ctor will be paid nt lOo/l'I of the contra.et price 
per acre for seeding. The innocuh\tion of seed, the s1noothing 
and reshaping areas to be seeded and sodded, the appli~ation 
of water to sod, and furnh,hing mulch shall be considered in
cidentnl to the foregoing ite01s and shall not be paid for 
separately. These unit prices shall be full compensation for 
fu.rnishing all mn.t.erin.l, tools, and labor required to complete 
the work in accordance with the plans a.nd these specifications, 
exeept the filling will be handled as utra. worlt, A:rtiele 1109.0i. 
No extra eompensati.on will be o.l1o·wed for filling gullies or 
washeli ,vh ieh may .fon1l after the date to begin work on the 

eontr1.et. 

Section 2602. Installing Plant Materials 

2602.01 DESCRll"l'ION. This work eh11.1l eonsi~t of furnish~ 
ing plant matt-rio.1 of the type, class, 11:per.ies, grRde and size 
specified in the contract, l\nd instaJling the f:".ame at the lo<'-a.
tione ahowu on the pln.ns or designated by the Engineer in 

) accordance with tho following provisions: 
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2602.0'2 !t!ATERIAL. Plant ruAtPriol furui11J.1ed sfu.ll coo· 
f0rm to t.he rt:qoir~ments of Section 414.S, 

.:\. Top Soil. Top soil shall be high quality aoi.l con!lsting 
rit tl,e top 13 inches of' field or pa&h1ro loam containing 
a ~Qncl ~upply (>f humt1~ and & h1gh ,ie,ree of fertility. 
Surlaee .. oils fro~n <litch bottnma, drainr><l pood9 a.0:d 
erodt"d areal! or :-oil;, which ar,~ sup-portinq- i!TO';\·tb of 
noxious weeds or otb.er und\.'Jlrablc- vc~etation will not 
be acccptt',1. 'l'<lpaQil tshaH not he o:,:ce,ss)\·el_y i,.cid nor 
exo;;e,,,..ively nlkuline (pll value 6.0 to 8.5). ft •~ll mt 
fr('e froni hnrd h1n1pfl, rocks lrtrger than 2 inches In 
dialllPter and t\"OQ<l)" root'-. 

R. Pe.it. Peat lili.ull eorititt of finely shreJdeU partially 
doeomJ>OJ-<"<l fihroul'!- vegrtahle matter o! appro1.·ed cow• 
nH•reia.l grarlf', ftei' fro1n woo<ly sul,sto.nces and weed 
i,;eed<i, It t1l1all •how only slight eht'mical reaction (pH 
KO to S.O) artd shall be uul/o,,-nily water 1.hi-1<1rt>ent. Peat 
!'ball bA furnishf'd in & dried t:<H.1djtion. 

C. Organic l'ertiltzer. Organic fertili1':.\r ab&ll con9l,t of 
welt rotterl <"Ot\" manurt! C'Onts.ining not ruore thnn 50% 
1,tra,¥1 wood ~h.aviu~, c:hips or other bedding material , 
It i-hall he freo fronl creo11ote or other materinl<1 toJ:ic 
to 1•lac1t gro·wth, 

D. Stakes. Htake• sba.l! be 2x2 of the leDgth ~eified, 
conforming to requiroments for Cle."-! C lumber, Section 

4138. 

2602,03 HANDLING AND TEMPt"IRARY STORAGE. Du.r• 
ing the handlinir at point of c1eliv('ry and in tra.n~portntio.n 
from t.cinporary >1tomp;:e all 1,lt1.t1t waterial Wu.Tl be maintai.Ded 
in p,d condit.ion . . All root! tthe.ll l>e pfQtecte,1 by inoi8t straw, 
mou or •]ther 1t1itol-de m111J~ri!d and if nec.e.:-~a-rr forthtl'r pro· 

Wtteti. w1t.h a. ta.r~ulin. 
Wucn the Contrn~t•lr iw n&t a l>lo to 11et plants a■ IOOD M 

received tf,ij)· 11l.~11l ],t, !.i.,·cled in ~t n Jor.nti.on approvM by the 
tngineer. All E.uch lieel .. ..11 in nwteTinl 11hall loe maintained io a 
m9i~t a,t('Cptnl,l~ tori<lition. 

2602.04' PL..UM.'ING SOU.. rrnlesB otherwiM! !l}'eclfied soil 
wed lor hal'kfill llrvnnd pl11:nting!! !:hall be tiuitable h.iifl!Uf 

bcnring aoll n.pprovrrl l,y tho En~'in~cr, ...-hlch .hU Leen ,a.ivagM 
f"r"u:n exf'avati(l:.. of t!.Je 1•1•1Jti±g •1r,·a., npp1eme11ted with tor· 
Bnil_, u ,,,ctifi1:'fl ... \11 tilautio~ .c'.J shall l,e tboronghl7 ml.1td 
to '1nifon:1 n11pearanet• nnd .r,(_111 -'; ,;,tenry. 
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2602.05 LOCATION OF PLANTINGS. The Engineer will 
'-stake tbe locatio11 of planting of e&ch type of material speci
fied. Location of tre,w, ·will be ~ta.ked inJividunlly hefol'e exca
vation fvr the f1l11nting i~ begun. 'rbe outline 11nd numher of 
r>ln.nts for shrub beds will be h1dicato.d without 51taking locatioD 

· ·of individual plants. Plo.uts llhall not be .ict in rows or !'straight 

line.,; un\eijS fpecifieally required. 

2602,06 PLANTING. ..\11 plnnt materials l\hall be planted 

. 
1

111 aceordauce ,vith the following: 

I 

A. Deciduous Trees. 
1. The exea\~ation shall be dug a<'ClJTdUlg to tho follow

ing table: -------------~ 
Sin ol Exca\·atMUI Depth 
T,.. DW.inder 

llncbes) (Ft. l (Ft.) 

½ to 1½ 3 2 

11/4 to 2¾ • 2 

3 to 3¾ 5 ' + to 5¾ 6 3 

6 and OH'r 'U Specified ,\s Specified 

2. A.fter excavation is co~npleted tho soil in tbo bottom 
of the hole shall be loosened to a depth of si.x (6) 
inclies. tf the location is in an ini.pervioo:-. 110:il, a 
~uitable bli.nd drain ,,;hall lie in~talle(i to prevent ·water 
from et.anding in the hol~. 

3, All bToken OT cul roots shall be tri1uroed back to 
aouud wood with a. clean cut. '£Tees shall be planted 
nvt 1nore than two (2) inches deeper than they grew 

in the nursery. 
4. Be,foro the tree is plaC'eJ ju the hole at lee.st aix (6) 

in('hes of backfill shall be placed in the hottom of 
the hole. Ba('kiiH shall he plae1~d in a loose e.ondition 
o,er -roots, and c~nried up to a :point three (3) inches 
from the top of the hole. Soil may be firmed slightly 
by trnniping but vigorouA tamping will. not be per
mitted. When tbi.s baC'kfilling- bas boc-n ~o,npl~ted the 
tree l'ball be thoroughly W&tered. ,vntering shall ho 
done liy in.nertiug u. hose to the bottom of the hole and 
runuing the water in s.t a slow rate. Vihcn back.fill 
is moi:it tbr,iugliout the watering shRll 11top. 

5 . .After water is oJ;~vrbed backfilling l'lhflll con1inue to 
n point three (3) iache11 .from the f~nish grarlo line 
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and the soil finned lightly to Temove air pockets. A 
two (2) inch layer of peat 1nuleh ah-all be applied 
followed with n one (1) inch layer ot .soil. 

6. Trees aha.II be wrapped with krinkle kra.ft paper 4-
inehea wide. Wrapping shall extead from the ground 
line up to int'lude appro::timately one-half of the crown 
in the case of thin b!l.rked treee (maple, ayt-1llllore, 
ete.). Wrapping sho.U extend to the third major 
branch in aU thlC'k barked trees, 

7. After wrapping ill completed all staking or guying 
shall be done as specified in Article 2602.09. 

B. Evergreen Trees and Shrubs, This classification will 
also include any deciduous plant material. specified 
BkB. 

1. Plantiug holes $hall be excavated to a size which will 
permit eight (8) inches of backfill on all -sides, but 
the bottom of the hole shall be firm undiBturbed earth 
and deep enough to set t.ho top of the ball at the 
finish grade. 

2. After plant is placed it sh&ll be ba!'!kfillcd for two· 
thirds {½,) the height of the ball and ag&i.u light1y 
compacted by tramping. 

3. The top one-third (½) of the burlap covering sh&ll be 
cut from the ball and removed from the hole. Ca.re 
shall be exercised in doing this to avoid cutting off 
roots or damaging the ball. Immediately o.itet removal 
of the burlap the backfilling shall be, carried to a 
point three (3) inche.11 from the top of the hole with 
loose uncompacted soil. A.t thhi point the plant &hall 
be watered by inserting & hose to the bottom of the 
bole1 as excavated, and running the wator ln at • slow 
rate. Watering 11bal1 1-:ontinue until all the backfill ilJ 
in a thoroughly moist condition. 

4. After the water bas boon ab.aorbed barkfilling shall 
continue to a point three (3) inches from the top of. 
the hole. A two (2) inch layer of pi,at shall then bei 
applied followed by a one (1) inch eoverlng of b8"kfill 

material. 

5. All evergreen a.nd d!!cidnous trees apttifiell B&B ■hall 
be guyed u deaetibed in Article 26-02.09. 
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C. Dedduow, Shrubs. 

1. Roles for de.eiduo111 ab.rub, 1ha.U be excavated 24 
inehea in diameter &nd 18 inches deep, mea.aured 011 

the low sidil on elopes, except for dwarf thrubs which 
shall be excavated to diameter equal to the average 
natural apread of the :roota pins twelve (12) inches 
and 18 inches deep on the low aide . .All hedgea ah&ll 
be planted by the trench met.hod. Tl'encbea ahall be 
twenty-four (24) inches wide and 18 iu.ehea dMp on 
the low side in all cases. After uea.vatiou for drub 
plantings are complete the ,oil in the bottom of the 
hole ahall be further loosened to a depth o1 tix (6) 
inthea. 

2. Shrubs shall be held in an upriJht poaitio11 while 
backfilling. Back.fill may be lie}lt11 tramped about 
the :roots but no temping will be permitted. Baekf'tll 
shall be carried up to a point threil inehu below tile 
finUh grade line a.nd then the ah.rub •hall be watered 
art speeified for decic:J.11ous treat a.nd evergreent. Com,. 
pletion of backfill and application. ot peat nail eon
form to specification for deciduous trEl88 t.nd •ver,11 •n 
trees and shrubs. 

3. Shrubs shall eet not over two (2) ill.chfl• deepe,r tla11n 
they grew in the narasry. All shrubs which settle out 
of a.n upright position ah.all be straightened atteJ 
watering and before the final backfilfua.g ia doiae, 

D. Vines and Gromld Ooter, All vinee And poud IOVM 

planta shall be planted in accord.an.Ge ,ritk tile apeeifi~a.,. 
tion.a for deciduoua ab.nibs. 

2602.07 WATUING. All watering after that iueidea.tal to 
planting operation.a, ehall be done by thorouc)t. apdntUai of 

, . the plant and the disturbed ay,ea aunounding it. At all time, 
watering 11ha.ll be done at extremely low preuu.re to prevent 
washing. 

2602.08 T&DDIIING. All trimming fll&ll be dotte in aceord• 
&nee with the following: 

A. Dee:lduoua Trt 11. 
1. All deciduous treea 1bal1 be cat bult ou•thlrd (¾) 

to one-half (~) their former leaf aurtace. AU b-ranchea 
broken, damaged or othorwiae defective, as well aa all 
brnehe, which. ma,1 not develop propetly, 1hall be 
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removed. Na.rrow- crot thes or competing leaden 11hall 
alto be eliminate<l . 

t. Street tree; shoutd Le 10 pruned aa t<'.> develop an 
uptight leader. }1o~ering or specimen tree. should be 
pruned to develop their nntutal form. 

B. l:n1g.:oen Tree& awl Shrubs. .All e,'erg-ret!n.!I, when 
neteasary, shall be 1~runt1d to J.('l"f'81op their natural form. 
Exceedingly long hraa.ches comreting with lead,:;r1 s.ball 
be cnt batk to <1eYt,luJJ norni.al abapt~ f,)r the plant. 
J<~orma.1 apccimen1 may be t1heflre.l lf so apeeified on the 
plan,r or in the Rpeeial Pr,;vi1ionl'. 

(",. Deddu.oua Shrub& AIi d~KiJuous e-hru~ shall be cut 
bae.k to a.pproximately ¾ tbeir forrner leaf i,urfat<e, All 
prnniilg shall be done ~el~ctively to reniv,·o the older 
items,, and ouly ia the case of t·.lippe1l heJgos will the 
use of ·hedge 11hear, be perinitted. Al! de--.ld, broken1 d:uu
aged or irregul&r hronchort ahn.11 l)c remo,-ed . 

.D. Vt.aea .and Ground Cover. Only 1rokeD1 damaged or 
dead portio.ns shall be rt,moved .l,roxa vines :~nd ground 
!;()Ver plants •. 

E. PaJ.lttlDC. Where branehe,i eut are over !-, inch in 
diaUJeter lhe.r MAil bG painted with an approve-d type of 
a.ntiaeptic tree paint. 

l!602.09 8T.411NG AND <t0'21N\l. After pla.ntine i• CClm-
,, p.J~te tlte Controct-0r ahall iuuneUiatoly 1take all tree~ oYer one 
' (l) laeb dll\nu:ter. T,eee l" lo s• in diameter ab&.11 1~ HUiked 

with one 2"x2" at.ake reaching •pproximaftil.v '\!t the bo1gbt 
• of tho troe &fter beini: driven aatil lirm. Stoke sha.ll be at· 

tacbed to tr4k'! with #12 galvanUed wire ~ncaaed in ?1ew fabric 
rotnforted rubhe,t hO&e, Treea from 2• to 4" in diameter ~hall 
be staked: •ith t1to ,take& plaeoit on oppo11ite sidei, of the tree. 
Tbeae ataltH ah&ll extend op at Jeut seven ( 7) fe-,t from tho 
ground. Stakes Hall be fute.fted to the tree with #12 ga.l· 
va.nized wire eutur.d in new fabtir reiofc,refltd ruhb-0r· bo!e. 
Treea over 4." in diameter aod &ll BAB t~ 11haU he guyed 
with three guy11 eqo&Uy epat-ed about the perl-lll.etet of the tree. 
Guy,, ah1'11 be attached to the tree a.t • point ~ or tbf'> d'Ultanc& 
from. the. ground to tho top b,r ffl.<IA'Q-8 ot a collar of ;#0 gal· 
van\zOO wire et1t'Ued in tabric reinforr-e.d rubber bose. Guys 
shall be f9 plvt1ntz~:a wire and ahan he attaMlld to etnke.s 
2".r:f"xl~" drivE>n into the ground in fi11e with the pulL StakOt! 
~ha.11 be placed at a distance lrmu tbe tnJnk of the me equal 
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to ½ the di!stan('e from the g-roun.d to th-0 point where the 
,.oltnr i~ otto.cheil. 

~602.10 MAINTENANCE. The Contractor shall maintain 
all plantings in a neut nn1l gro,,ing condition until ::iuch time 
as the project i~ a,cceptl'd by the County. The l;ontrt\ttor 
n1ay he rerp1iroJ to replace at his O\Yn expense any pli1-ut 1na
terial not in a live nu,l g;o,Ying con•lition o.t the dt1.te of 
arcepts.nce. Exeeptio11 will bo permittt.\d on .Fall plantini; ,vherc 
ronteriol mny he dorn1nnt at tirue of acceptance. 

260~.ll CLEANUP. The ContT!lCtor shall dispo~e of al1 
excess !!oil fro1n oxcavntion.B at! rlireeted hy the Engineer. All 
pa.eking material~, hud.l!J, l)ru~h, linih~ an\1 othr>r trim1nings 
!'!hall ho bur11ed c,r othflrwi~ di~rofled of. All llreas di$turbe,<l 
shall be left in 11 ne~(t and on]Prly n1auner. All cleanup work 
will be eonsidered inciilentnl to cont?tr11ction ~ork aud no extra 
<.'Ompen~ation will be nllowed. 

2602.12 METHOD OF MEASUREMENT. },.ll plant ma.
t~rials will be cot1nte(l in pla(':e. Peat 1:tnd topsoil "·ill lie meas
ured by the cubic ynrd in the trn.n~porting vehicle. Fertilizer 
will he <'ou1puted by the euLie ynrcl in the trn,nsporting vebirle 
!or organic .r~rt,lizet!!- &nll in bnnUrerl of pounJ.s for comn1erci11l 

inorg&nic fertilizers. 

2602.13 BASIS or PAYMENT. All plant 111aterials, peat 
anrl fertili~l:'ri:: ,vill lie 1,niJ ff,r rit t.he, contn1ct unit 11rices. 
Tbe!"4 pri,·e-::i "!tall l·•c full pi1:-;·mf'11t :f:or furnishing- rnator.ia.ls1 
tools, lahor ond performing all incidr-ntal -work neecfl~ttry to 
eoniplete the work h1 ~l'l'or<lanee 'Vl-'itb U1e plan~ anJ the~e 
specificatinn~. in,dn.lin.; f.t11.king, ~u_\"iog Antl the installation 
nf hlitul ilrain,~ wh\"rt' npre~•mry. 



PART IV 

MATERIALS 

DIVISION 41, CONSTRUCTION l'>lATERIALS 

Thia part consists of requirements for materials u-~ed on 
various types of construction or tnaintenanee aa set forfh in 
the following "&ctio:ns: 

Sect.ion 4101. 
Section 4102. 
Section 4.103. 
Section 410-i 
Section t-105, 
Section 4106. 
Section 4107. 
Soction 4107 A. 
Seetion 4108. 

St'Jetlon 4109. 

Seetiou 4.110. 
Soetiou 4111. 
Soction 4112. 

Section 4Jl3. 
Section 4114. 
Section 4115. 
Seetion 4116. 
Section 4117. 
Section 4118. 
Section 4119. 
Section 4120. 
Section 41::ll. 
Section 412:?. 
Section 4123, 
Section 4124. 
Section 4125. 
Section 4.126. 
Section 4127. 
Section 4128. 

General Provisions. 
Portland c~ment. 
1\-.,.ater for Concrete and Mortar. 

Fine. Agi;,r-regate /or Concrete. 
Fine Aggregate for Wbite Concrete. 
Fine Aggregate for Mortar. 
Coarse Aggregate fo-r Concrete. 
Class V Aggregate for Conc:rete. 
Granular Surfacing Ma.teria.l (Material 
for Gravel Surlacing.) 
hl&fo1'inl tor Rolled Stone and $oil 
Aggregate Base Courses. 
Material for Stabilizud Surface Course. 
Coyer Aggr~g-ate. 
Aj;lgrega.te for Dense Grnde,i Bituminouii, 
Surface Course, Road Mix or Plant MU. 
Revetment Stone. 

Bituminou!'I :\!aterlaL 
Corrugated Metal Culvert Pipe. 
Corruguten Metal Bubdr-ain Pipe. 
Sectional Plate for Pipe and Arobe11. 

Coneret1> Culvert Pipe. 
CR.st Iron Calvert Pipe. 
Clay Culvert Pipe. 
Drain Tile. 
Sewer Pipe. 

Section 4129. Brick. 
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Section 4130. Guard Rail Ca.ble and Fittings. 
Soction 4131. Steel Reinloreement. 
Soetion 4.132. Structural Steel. 
Section 4133. 
Sectil.)n 413¾. 
Section 4135. 
Section 4136. 
Section 4137, 
Section 4138. 

Rivet Steel. 
Miscellaneous Iron and Steel. 
Pain ta. 
Wood Preserva.tive8. 
Preser~ative Treatment. 
U%1trented Timbers and Lumber, 

Section 4139, Treated Timbers and Lumber. 
Section 4140. Steel Piles. 
Section 4.Lil. 
Section 4.142. 
Section 4143. 
Section 4144. 
Section 4145. 
Section 4146. 
Section 4147, 
Section 4148. 
Section 4149. 

Concrete Pilee. 
Timber Piles. 
Wood Posts. 
Subgrade Papeir, 
Curing Paper. 
Burlap t'or Curing Concrete. 
Liquid Curing Compounds. 
Plant Material. 
Miscellaneous J.fateria.ls, 

Section 4101. Gtneral Provisions 

281 

4101.00 SPECIFICATIONS BJ:;F.E&RED TO. All l'eference11 
to A.S.T.M. specifications or A,T.S.Y. methods of test shall l>e 
conf!ltrueU to mean the lntest specifications or method, of teat 
adopted, prior to the date of contra.et, by the .American Society 
for TeaUng Materials for the material or the method of teat 
iudie&ted by tho reference quoted. 

All referen.ce11 to A.A.S.H.O. epeeifications or A.A.S.11.0. 
methoda of te!.'lt shall be construed to niean the la.te&t .specific&♦ 
tions or 1nethod1, of test ll.dopted, pTior to the date of contract, 
by the Amoriean A&ilocia.tion of State Highway Officlals for 
tho material or the method indicated by th~ reference quoted. 

4101.01 SOVBOE OF SUPPLY. Materials complying with 
those specifictt.tions will be a.ocepted from any source of supply, 
ucept that tho County Boa.rd rel!erve1 the Tight to reject tho en
tire output of any eonrce from which it is impoesible to se-cure a 
eontinuoua aupply of l!latlsfo.ctory material, or a source where 
con.ditione are 11uch tbn.t the use ol unfit material ca.n be pre· 
vonted only by o.xtraotdinary methods. 
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The F.ngioeor inaF requ1rt1 t;.,e tak1n.g and te,ting of pre
Jiminitry sa1nples of m~teri.al fror.ll any ar,nrte before Ulllt 
aourre ii, nppro~·e() for the deliYery of material on any l'On
tr-a.<"t. 

'£he Contrortor ah.all J1.,tlfy tla1 En;:ii,ee, &ti to the ~,,uicca. 
from whirh he f'XI•t'Ct.t to obta,n lu!i.ie.ti.;11.,i ira. ,or,ler thllt e!t:1deut 
nrrange1uf111b, t,an h"- nrade fut their i:,,.pe1'11on. 

4101.02 METHODS or SAMPLING AND TESTING. Un• 
less t,tLerwi.110 1<pl'i:1fit111 1 the nit•thtld!J and Ap,rnr:i.tu.s u!f>d for 
1;an1pling anJ teating 1,nat.erial, e-hall eonforru to the, AmeriC'a.n 
ABt1oci11,tion of Sta te lligbl\111 Offii:iul:;' Staodal'd }.fetbods of 
Ramplihg 8.lld Ta!lting IUghwa.y }[atr!tlBla, 'tfnle~ otherwise. 
nott:-d, r,ercentage vnlue,1 contained in ~pe('ificntiou requlren1ents 
are percentages by weight, 

A. Sieve~ 'l'he i.ieves UF.td f0r test[t1g lJlnte-riais: ahall be 
woven ,nr0 cloth t1eve& eonf0rmiug to the .A.A...-3.H,O. 
aperi:fi<'ation 1.I~!!. 

B. Units of Aggregate tor Sampling. ~\ggrf'gate-s to l,e, 

u~P.d for n.ny purpo"c 111a.v be Tt"quirc,J t,, be e,eparate-d 
tnto di11tiur.t n11it:1 11f uot 1nore thA.n 100 ton111, whif'h 
nnits a.hall be kept ~('rarnte for a llUffirient time to 11ro· 
viilt'I for proper t~ttng nnd in1<pection, The units for 
in5re~t.io11 o! n.gg-regates for Portl:tutl cen1ent t•or.crate 
11ball not l,ea less- thnn. 25 ton.<>., eJ:cept ·wht'n a 1¢.s.~ei
quavtity i~ required !,ir the ~ontratt, l~a('b of tbo units 
shall confot"nl to the rt1quin'mcnt~ 1Teeifi1,,'<1 for the ktn,J 
of nnttrrtsl tepr~,-ente<l, exet>pt that tho ingredient, 
for corol,inatlon111 of euar!'e fl.ggn•i,,r:1tt' for Portland t"e-
111f'nt ('Oil\.'TCIP from JjffeTeut aoun•ett, to be pro_portiont1d 
~paruiely· by W(li~ht 1n1ty lu.1 tiCt"eptad under the follow· 
• • • 1ng provunon~: 

The <'01ubination Ahall nieet th~ requirci;u.l!DtR of 
Artirh·! 4107.(11 and 4107.0fi. The combination 11hnll 
not contain tuore than o,.;i of the mn.ximun1 J1t.Irt't<Dtag:e. 
of a11v of the olijectinnablt> 1naterisls 11pel·ified in .Ar-

• • 
tirlo 410'.i,05. Ag-,rte,;att'~ for 11;;0 in ,mch e,11nhinationll 
will he, ttt't'('p1,.e,l oul,l· y.•ith tht11 •Ji1·rific ljJIJ)c:rov-.J !If t~t'" 

£u~nt'ef un,1 in nct·urd1n1to with the pro\·isi<•IIA Atattiil 
in s1a•h a.pprov11.l, which s.b!\.Jl include. th@ 1nl:'xi11111 111 

pertflntngt, of c-ach (If the ohjection~hle matfl.rialii: whirb 
the aigrfl{;llto from Pat-h •<'uffe ll1a}" t?;on.taU! and the 
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peTe1H1t:ige of ilggrc~n.te fron1 ea.ch s,)urce which the 

eouil:,in11.bvn u1u.~t eontnin. 

C, Freezing and Th:iwing Test. The f1·cezi11g nnJ thtnYing 
tci;t of o.ggreg;;it>' shull he pe-rformNl in tlie foUo,'17ng 

m..'l.nner: 

.\ n·pre;,eutative i-nmple t<ha.ll l,e ~ie\.Tetl on r1 No. 4 
:;iev., n.n,1 the pf\rti,Jn 1,n..,sin:; the sieve di:1ca.rdeJ. In 
the i:a"e of con<"rete n..gg<C-)..,'llte the portin11 of the S.fln1ple 
retaiued nn the No. 4 ~ie,e sball be nrljusteJ to the 

following gTaJn t iou: 

Pa.ssing 
Sieve 

1½ in. 
J.0 in. 
;\,i j IL 

½ -in. 
% in. 

Retained on 
Si.eve 

1.0in. 
"' . . -1 1n. 

I ' • ,~ 1n. 

¾ in. 
No. 4 

Pe, 
Cent 

35 
25 

10 
JO 
20 

Wheu the tt.•8t i11 per(orme-d on samplr!i fToJn qunrry 
l,·dge.s tbe san1ple sh.all b1;: cr\lshed 11.nd n '-ln1nl'lfl of the 
aho~e i.trndation vrep:irerl. I11 oJl other ca~f>>I the g-rarl• 
a.tinn usc<l ,;hall hP that fou11d in th0 l:'A.1nple. 

The Mniplc tl111,- prcparcrl .. ball liA 11atun1tf'll with 
wa.ter l,""" !lubjo<;ting it to nn air prc~surc re,lu(·.~d to not 
ru.or,:• t}1::in L() inch of n1crcury and thcu. ~ulilneq:!;iJlg: 
it in w.11.tcr for ti> minute:-:i. The water shall he introJucetl 
\~ithout hrcnking tho vtu·uurn in the eha.n1her in ,.,,J11eh 
t11e ;.-an1plc is cuntainf'd. 

Tho sample ghall be. tJlru:-erl in wu.t;cr tight pan1' o.n,1 

liq11i.d addeU to a. depth of O.:!J ineb in the pau. Ju the 
ca~e of' n{!g-regat,,~ :for ooncreto the liquid :-hu.ll bf\ ::i. 

wa.ter-altoltol 1,r,\ution e.nntnining 0.5 per e,•ut ot alcohol. 
In the cn!'lc nf ~ggregates tn J..m u~ccl for other \;l\lTJJD~e:

the liqnid t<haU Lo water, 

'fbe 11!\1nplf' .~hall l,,, frozon by placing tlie :1u.rapl1, 
eoutaint-i"d. iu uir 1nainio.inAcl at ti:>mpere.tures beiwt.:cn 
-5° an(l --lf.i0 r•. aud eho.U be tba:wei.1 by immersi1ig 
the :-ample ~nd containrr in th<' i;ame liqu.id ns that 
pln<'f•c1 in tbti satuple cortt:liner. The 1iq11i.J f<hnll IH1 
11H1intained 11t ten1perature:. l)at~een GiJ 0 end 75° T'. 

Ont1 frt•ezing and one thriwing shall conJttit.ute one 
cycle. After the specified number of cycles1 the 8amp1e 
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Mell ~ aievM Oil a Ne. 8 aieve. The perceatage pu.ing 
the No. 8 t.ieve aWl be rtportod aa l~ in the frei:,z:ing 
aa4 thawing ust. 

D. Test tor Oarhoa iii SOU. The c:.a.rbon content of soils 
■ball be determined b.T the ehromic acid '°-ethod. This 
method d.-tenninea the readily -o.xidlz.abli! c&rbon which 
reprue11t. about 76 per cent of the total carbon preaent 
iu the ample. The calculation, include a. eorrectio11 
baNd on thil fi,Ure.. The procedure of' the teat is u 
folloWI: 

I. Bol.Uou Beq11!nd: 

Normal P9t1nhmi Diehromate 4:9.05 gntmJ per liter. 
Normal Ferrom Ammonium Sulphate 260 grana per 

liter 5 per cent Sulphuric Acid. 
Diphen7luiine Indicator. One gram, dialolved in 00 

cc water a.ad 100 cc concentrated 1ulphuric aciJ. 
'Coaeentn.ted Sulp1turlc Ac.id.. 

The potudum dichroru.ato ,hall be :!-tandardized hJ· 
aay oae of the ataadti.rd methods. The ferroua amo
aivm. nlpllate Nall be titrated against 10 u of the 
diellromate uaiD.c the Ame procedure- ae for the car• 
bon dewrmination, eseept no aoil i• lUOd. 

t. Jl'?oced11re. The aoiJ for tMting thall be oven dried 
&nd pulverised to pus the No. 40 ,sieve. Accurately 
w•ich 1 gru:,. ol the toil into a 500 cc Erlemey-er .fluk. 
Add from a pipette o:r burette 10 cc of nonnal di
ehrom:a.te .olutioD, thu add 20 cc concentrated sul
pb.urie acid, sha\.e the tluk and allow to 1tand for 
10 minute.. Tbe tolutlon will normally he broWD or 
,reen with btofta~h tinre,, If tb:e solution take. on 
• definite &■ •ea eolor, atter tile additioo of the di, 
chrom_ate and IIUlphnriC aeid, it probably tndicates 
a high earboa eont4!nt, ud an additional 10 cc of 
diehrom.&te ( or more) llhoald be added 50 a.a to pro
Tide n. -ucu, of ohromie &eid in the fluk~ While 
wai.Wll', '"":ah out lS grama of eodium fluoride. AfteT 
tlie flaek hu ,tood for 10 minot..e, add 100 ce. of 
1tater aad the li rram■ of aodiua tluo:rid& and shake 
viaorollll7. Thea add .a· to I dropt ot dipbenylam.lo.e 
indlator and titrate wit'- tJae :nomw :t•rrou ammo
niwa nlpha.te UJJ.til th• c9-lo-r ot th.e ,t,olution ~ba.n.eea 
from bwe. to0 II'""-
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S. CalculatiOIUI: 

Let: C=gra.m.s of aatua.l carbon equivalent to l c.c 
of 11olution of potassium diehromate. 

D=grame: of potauium diehromate per ce of 
standard solution. 

F=cc of ferrous ammonium sulphate equivalent 
to 10 ee of potulri.u.m diehromate aolution. 

N=number oi 10 cc lots of potueiu:m diehro• 
mate solution e.dded to the aa.mple, 

T=ee of ferrous ammonium sulphate required 
in titration of sample. 

Then: C=0.0805D 
10000 (NF-T) 

Per cent carbon= F 

E. Teet for ?tt"o:hawn Density and Optimum Motature Oou
tent ot Soila and M1stures Oonta.tntng Soll. The teat 
for maximum density and optimum moisture of 1oili, 
soil mixtu.1'68 a.nd similar materials shall be conducted 
in a.ccorda.nee with A.A.B.R.O. Method. T99, except that 
the sample may contain particles of all sizee passing a 
%-inch sieve. I1 the material boing teated contains au 
a:ppreeiable percentage of particles J"etained on a 114-inch 
sieve 4\!Ch particles sb&ll be removed from the aample 
a.nd 00 replaced with an equal amount ol. material 
passing a. %•inch ,rleve o.nd retained on s. No. 4 sieve. 
The moisture content corresponding to the maximum 
denaity in this teat i.!I the "optimum moisture content" 
a.8 used in these e.peci.fieatiou. 

F. Test for Solubility of Bi''=nmfn()US Ma.teril:WI in Carbon 
Tetrachloride. The te•t for the Mlubility of bituminoua 
tnalf'ltia.ls in carbon tetmchloride shall be conducted 
in accordance with A..A.S.H.0. Method T44, u:c.ept 
that the ao]veut used ahall be oatbon tetraehlorid,e, 

O. Hveem Stability Teat. The Hveem sta.bility test for 
bituminous mixture-a 11hall be performed in the follow· 
ing mannel'. A 88.IDple of the bituminous mixture ehall be 
heated to a. temperature of 140• F. A briquette 4 inches 
in dia.meter and 2 to 2¼ inche• thielc shall be formed 
from tho heated material by tamping a.nd by subjecting 
the specimen to a prenu.-re of 31000 pounds per &qua.re 
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inch. Aftl'r being C1F,hid to rol)m hsw.P&{ature tht 
11p~\·imen 11hall be testeJ in u E-..ee111 rta.bilomt)ter un
clor a Yerti\.'-a.l pte:\:-.urt: of 400 po111k'lS ptf square 1nch 
and an initial ~de p~ure of 5 pounJ, per square inch. 
The eJde pttJuor& det'eloped when th.6 vertical pres
i-ure reaches 400 pottnW. per l!quare-- ind1 f.h&ll be re
porte:d. 

H. Modified Hubbard Field Stability 'rett. 'fhc., modified 
Hubbard field t~t for fltthility flf. l1itun1inou:ci mixture& 
.t1haJI he perfonnr.U in the foUowiug manner. ~-\ sample 
of the bitumino111 mi.i::turt 111011 be heate,1 for 20 bour:ci 
in an nven a.t n. tempent.tnra betwef'n 215" nnd :?25" F. 
Jt l"h&.ll 1:,e aioVl'd while l1ot throu.;h a. .t-..,..o_ 4 ~itve. The 
portion of t~ can1ple p:1.Saing the sieve ahu.11 be te!lted 
in lh'eordanee v-:1tb the prvcsdure de-tcribc-,l in tLe pro
ceedlng-:i1 of tlie A!:phnlt In!<tit.ute for l!):!S, with the 
following exceptioTI_.! The ~peciou•n :,h.al} be mol4cJ 1\·ith 
a, double plunger- moldM The mohling ten1perature tihall 
be. that •1;,ocifie,l in the ~p"c.ifica.tioWi for the material 
being tt'flted. 'l'ht:l t-0n1p<'rnture of the 11-pe('.imen at tbl' 
time of tt'!ting sbnll he 120• }' . .Speeimeo.1 J\Aall be te.'5tad 
20 to 2:J hour!I after. being moldc,1. 

4101.03 MEASlTRllMENT O:F LIQUID BITlJMINOUS MA
TERTAI,S. Liquid hitu1uinou;; n1atcri&ls !'fill be n1e-uuretl in. U. 
81 $tanda.rd g,:illons ut a. ta.i11perat11rta of oo~ F. \roiumea meas• 
ured nt otbt_1r tou1perature.s will ™' eorn:Ct(id to a base of. 60° 1',., 
ulllng A.:3,T.~l. \'olume corret'tiun.. tahles Qf foliowi;; 

Designation D 206, Group O for uphaltie product:, ha.v1ng 
spt•cific grn.Yities of 0.966 and higher. 

DC'l'lignatilln D 2()6, Oro11p l f,,r e.~phalt.ie produetl'I having 
speit"ific R"" itie!> frnm O.S4~8 to o.ur..1~. 

De11igna.tion J) 6:13, Group O for tars of grt11lei RT-1, RT-!!, 
ltT-3 and R'r-4. 

DtitJipation 1) 633, Group 00 for tarli of gradlilt- H'I-5 to 
RT·l~ and HTCll-15 anil RTCB-ti. 

·vnlees otb~r,\·ise rn·o\·ided iu the eoutrtt.et., the 1,roc.edore ln 

fonjnnction with u11 !'bipn1~11ts in tank «iQrll ehal1 he ti.ii fol
towst 

A~ Shipping Notice. Thf' riroducer i;bull fur-oi11}1 to tl:.e 
Enginear in c.-har:;t• of the proje1.:t an,l tn tho EugineP.r 
of MateriaJa and 'l'e~t, copiu of a tihipping notice for 
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each tank car ab.ipment, which notice ffha.ll t'onta.in the 
following information: 

Car Number and Initinls. 
Type and Grade of Bitumen Contained. 
Date of Shipment. 
Shlpping Point. 
Routing of Shipment. 
Delftination. 
Con!lignee. 
Project Number. 
Shell Capacity of Car. 
Dome Capacity of Car. 
Groaa Ga.lions Londed in Shell. 
Gro!ls Gallons Loaded in Dome. 
Temperature of Bitumeni Degreea F., at Time Car WM 

rnea'1ured. 
! Net Gnllons Shipped at 60° F. 

B. Field Measurement. Before each carload of hitunain is 
unlofl.ded, the Engineer s-bsll be gi'\~en opportunity to 
make such measurement~ as are necessary to determine 
the net quantity of 11u1terials delivered. 

C. Computation. The ea.r mea.suren1ents thus secured l!hall 
Le sent to the Central Office of the Commission .for 
tomputation of the net gallonago at 60° F, in tho sbip
me11t. Copies of this eoruputntion will be furnished to 
the En&>i.ne.er, the Contractor and the Corupany fu-r~ 
n.ishing the bitumen. 

4101.0'1 MEASUBEMEl'iT OF SOLID BITUMENS. All 
soliU or 11emi-imlid bituruon~ shall be n1easured in tons of 2,000 
pounds1 net v.eight1 exclusive o:t tare weight of containers, In 

1 
computing the net weight an p.verage tu.re weight may be de
termined from the 'Weight, before filling, of not )el!ls than 10 
pe:r c.eut of the number of containers in the shipment. 

4101,05 INSPECTION ARRANGEMENTS, It s.hnll be the 
duty of tlic Contractor to notify tho Engineer of tl.J.e 
source of the ve.rious materia.ls requi.rod for eaeb. project. 
•rhis noti.co shall bo receh·cd sufficientJy in advance of 
any shipment of rnn,torin)s tho.t inspection 1nay be arranged at 
the producing pl:tut if the Engineer so elects. When.evo:r the 
quantity of 1nate1·iul warrant!! .'lut'h an urrnngomont, the inspec
tion of all aggregate!<, cement, btiek, roi.n£orcing l\teel, bitumin• 
one D1a.teriala, tirnL~r, luu1b!.!r1 piling and poste which e..re- to be-
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- va,t of 140 completed worl< ,rill be hupeeted at tho point 
of procluction. For timber, lumber, piling a.nd poste which a.re 
to bl gi•ee. preaervative treatmellt thie izupection will De 
perfonntd at tb.e b'eatiag plant lo tonjunction with inape.e
tiOll of the trutmr procesa. 

Before iupeetion will be made the producer shall be fur
nined. with & copy o1 the .specifieationt which apply. Upon 
requett of tbe Contractor, thase apeeificatiotu will be fur• 
ajUed b7 the Com.minion without emt. The producer eball 
••• acquainted himaelf with the detail~ requirement. of the 
apedfieationa. 

For lumber and timber produet.e the producer ahall ha.ve 
IOl'ted b.UI •toek ud ah4l1 bn eegrega.ted a_ aufficient quan· 
tlty of material to WU.NI Uaa.t an of each item fol' inapootion 
ia anil&ble .beloP tb• iaapeetor UI called. In the event tb.at 
pan of tlle eh.ipmnt U rejected beeauee of failure to meet the 
.,..W.cation reqlli.rementll tlae producer shall turniab other 
t'-ok W replace the rei-cted item&. 

eb.ouW ~ quan!ity of a.uy material rbjected for failure 
to 11eet ,pecifieatiou req.oi.reme,1ta &mount to 20 per eeut or 
mon of th• material r911uired for tbe project, the inspeetion 
operation will be auspend9d until the produ.cer shall have 
N.i;..d.e4 ml atook or reviaec} hi.a production methods to pro
cluoe mMeria.l coD,.fo1'min1 with the apeeifieationa. 

Ia MA tJa• 1took hu not btea properly prepared or 1eg
n11&ed_ befo~ calling &D. inspector, or _in eaae of delay in 
Nplaoemeitt of re~ m&ierial iae enn. inspection coat 
OMtei<Dned by 1uch delay may be charged apin&t the Cou
tl'Mtor for whom Ult material ia biting produoed and may 
be W11oted frotn any nm• du or which may become due 
lllo em.-tor . 

WAHe a produ~ar or jobbei' requeeta in,pection of' mateTia.l 
for au st AM ttoek or for ue la plan.ta W'Jlere 1toelu · of zna
Driab h.apei,ted ud a.aeept.d tor ae in highway e01u1true
tloD Of' maintenance eenaot be kepi ......,ted from materi&ls 
which h&v-e boe'D. iiaed 011 other work, the coat of in1peetion of 
th.oQ materials wbieh have beea approv•d for hlabwa.y worl,; 
hilt an later diYerted to oti:.er UNI noi eoueeted with hich· 
1JaJ eoostruetion or maintenance paay be ellar.,,d to tbe pro
daoer or jobber •ho nquuted 1uc.b. iupectiou. 

la the iupeetloa of material, for w,u-.lloUH stoeu, aay 
~ provided for lupectloa of Individual sl,ipmaat• eball .. , ~-
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Section 4102. Portland Cement 

4102.01 GENEltAL REQUIREMENTS, Portland cement 
ahall conform to the requirements of the A..S.T.M. speeifica.tiona 
for the type specified for the work. Unles1 otherwi,e specified, 
Type I cement conforming to the requirements of A.8.T,M. 
Design&ti.on 0150 shall be used. Where High Early Str~ngth 
eement is 1pecified, tlie cement shall conform to the require
ments for 'rype Ill cement as specified in .A.S.T.M. Designation 
0150. Where Air Entraining cement is specified, the cement 
1ba.ll conform. to the requirements foT Type IA cement as 
specified in A.S.T,M. Designation Cl75. Section 6 of .A..S.T.M. 
Designation C175 ahall be interpreted as meaning that the 
fact that the cement contains an e.ir entraining agent must 
be shown in the mo.rking speei!ied. 

4102.02 TESTING. Cement may. be sa.mpled either at the mill 
or •t the eite of tbe work. Cement eantpled a.t the mill mn.y be 
accepted upon pMsing the time of setting, fineness, soundness 
and air content of mortar requirements provided cement pre
viously delivered from that mill has consistently complied with 
all the requirements of the speeifieatioua. In the event tha.t a. 
shipment of cement from any miU .fails to meet any of the re
quirements o.f the specifications, the Engineer may require 
auceeeding shipments from that mill to be held until completion 
of any or all the ate.ndard tests before being used. 

Cement that bas be-en stored a.t the site of the work or in 
local warehouses for more than 60 days shall be retested before 
being uaed. The Engineer shall be &llowed sufficient time to 
complete 3-da.y strength test, on aueh cement. Any ee.ment 
":"hic.h has developed lumps from storage shall be 1ereened 
tihroµgh a acroen having openings not larger than 0.05 inches 
in a.ny dimenaion a.nd only the cem..ent paseing through the 
screen shall be u11ed. The Engineer shall be allowed aufficient 
time to complete 7-day strength tests on such screened cement. 

Section 4103. Water for Concrete and Mortar 

410S.01 GENEB.AL REQumEMEN'l'S. The water used lD 

e.onerete or mortar shall be clean, free f-rom oil, salt or acid, or• 
ga.nie me.ttcr or other eubetancee injuriom to the fini.~hed prod
uct, Where the 1ource of water is relatively ehallow, it. shnll be 
m&intaine.d at such a depth and the intake eo e11clo1ed ae to 
exclude eilt, mud, grass or other foreip ma.teri&J. 
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The wator shaH not be acil1, nor tuceuiv•ly alkaline and 
f'ha1l conform to the fc,ltowing_ reqlliremeots. 

A. Rard!less i!etermiill'd &8 caleinn1 
c11rbonR.tc not 1uore tlruu . . 

B. Organic ma.tter not moro than. __ -----~ ~1)ppm (0.005%) 

<,;. p Jl va.lo.e .---..-····- .. _ --i .C to 9.0 

The we..ter fllia.11 ,·ompfy wifh the •u,;ge-,-t.ed lh."'1its eontll.ined 
in Section ~ ot A,.;;.\.8.ll.(), :ir~thod of' Ttwt •ru. 

If i.t a.ny i.iru& the ,..atfft' from auy IIIOUtte bet()I!tl'! of un-
1atisfaetory qunlity <rr i:n .. u!'fir:ient quantity the l'ontractor 
m&y be reqnired to prO'fide- water from tome other l(lnrl!e. 

Sccnoo 410-I. Fine Aggregate for Concrete 

410i.01 DESCJUPTION, Fine aggregate tor WllCtf'te •hall 
eouiat of cleJtn, J11:r.r"1, dur,at,le ro<'k ~rtlcle, ;free f.row. injnl'lou.!I 
&mount& of silt, •b&le, coal, organic mntteT Cir other dole-terious 
eub1tanc:t'l11 a.nd i,b.n..11 roruply with.. H11 following require1ne111b: 

,\\()l.02 DELBTEllIOUS SUB.STANCES. Fine ng£rep.te 
shall ~omply with the follo,.,ing n:quirt"taeiita· 

A. Shale &.nd coal particles reu'inOO on a Nu. 16 1ieve not 
ruore than 2.0 pt'!r e1•nt. 

B. OrCS,liiC mu.tter, other than coa.1. not n)Ofe than :inJi• 
cated by Figure 2 when t.t•:,ttJ. 1u acc.ordtt1.11:e with 
A. 8. T. Y. "Method C~O. 

A106.0S SIY.B OJ" PAB.TIOLES. When teeted liy means of 
laJ,oralQty eill>'et the !iue aggrtigate shall conform to lht! .fol
lowing reqlllromenta; 

Sieve Sis.e Per C.ent Pan1ng 
'Mi•ineh ............. ···········- .. .. .. .. 100 
No. 4 .............................. ·····- ............. ___ 05 t<> 100 
No. 8 .. -•·· ............ ......... ....... ·~··· 75 to f15 
No. 30 .......... -· ··- ~o to 55 
No. 200 t-·---· ··•-··••-·-······--·-"·· ----+--•·· ~- . • 0 to 3,5 

\'fhen fine a,mrl'pte h1 tdeved throu.gh the fu.lln>Kill~ ilUru 
bered sieves: 41 8, 16, 30, 50 and 100, oot 1noN1 th111.n 40 pt!r 

ceot shall pall'! fine J;icve auJ 11c r,·taitted on thl! i,ieVB with 
tbe ne:it higher numher. 

-tlOf.04; MOltTil STR.BNO"l'lI. 'rbo 111ortar Jtre:ngth of finl' 
aggregate tha.11 be determined in the n1a.nneTl)rektib6d in A. S. 



' 

' 

Art. 4101.04 ft:NE AcCRF..GATE 291 

T, \l, 1'.fethoi! ~10~. exl'•.•pt that lh~ fine aggregate Ming 
te~J_,,Q. 11bttll be 1uh!ltihittiJ for the t1-tandord snnd proscribed. 
The fllrf'ngth nf e1i.·-h mort14.r ~ball not be l{'~S. than 150 per 
eent of the !l!rength of tbe mortar ruarle from the snme ce1nent 
whc-n tee-ted in Rt'.tt.,rt.1unce with ~\. R. T. M. itetbod 0109. 
Fioe aggregnh.1 troin an~· flonrce from Which !'Rmples have 
t1b11wn ~1'.lti11f1u•tory n1orl.ar t1tren1,,rth may be R<'cepted "rithout 
further 1nortur .~trf'<ni:i;th te.<it~ 80 loni: ns ib finenos:B modulus 
i!! not h'~'I th.an tLrtt of tho flno Jg1-;regate fron1 that source 
which ::how-ed u !.3ti~fncto1y 1nortar 11trength rninn& 0.30. 

Section 4105. Fine A~g,egate for \\'bite Concrete 

4.105.01 DESCRIPTION. F,infl tq;·gre-i;ate for u!!e ht concrete 
11pecifict1 a~ ·~rbit& conf'rtte "hal! be ~iH,·a. 111a.nd conforming to 
tbe fo1lo•wing reqtJirenients: 

4105.02 QUALITY~ 'rhe sand l"Lflll lie eompo,e.-l of not le&A 
tbR.n 09.5 _pP-r e~nt ~iUco11 dl1>::ci'de, a,ul ehall bt'! fre& from 
measurahl6 &ntounts of · oTga_ui.c or 1orei~ material. 

4.106.03 SIZE OF PARTICLES. When tetltod by means of 
la.Loratory sieves, tl1P. fine E1g'{!l'egti,fe ta,he.11 conforiu to t.be fol
lo'ITiug requircn1enti,: 

~ic-.,e Ri.ze 
No . .1. 30 

Per Cent Pe.111',ing 

---- a,----•·-·---•·-··-·-· --·······•-95 to 100 
No. ;JO 
No. 100 
No. 200 

__________ . ___ ..,.~. --···--···-···--·-···- ..... 30 to 4-0 
5 
3 

4105.04 STORAGE. Fine ag!::regate for white r-oneretr shall 
be protectt·•l from the weR..ther nud £rom cont&et with niateria.ls 
whi{·h_ m-i:~ht stn.in or (iiacnlor it. If stor~rl in bulk it ihall lJe 
Mored in tight, ~-lean hin~. 1fnterial which ha-s betome .eitaincd 
Ol' di~colored nu\y l-w rcjei:ted. 

Section 4106. Fine Aggregate for l\.lortar 

4.106.01 DESCRIPTION. Fine aggregate for &nortnr ahn.ll 
eon!i:.t of Lt11t,1ral aantl h:cving durn!Jla griins freA from jnjur
iou::i. uTuonut;.. of ~ilt~ 11ho.le, coal. organic 111nttt1r or other deleter• 
io~ materiaUl, It ehall l.OmJ,ly with the !nllowiug nH1uire-u1eut!'!. 
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¼106.()2 DELBTEBI011S SUBSTANCES. Fine aggregate 
iRball oomply with the .following requirement.11: 

A. Shale and eoal particle& retained on a 
No. 16 sieve not more than .-••-······•·-·--·--·--2-0 per cent 

B. Orga.uie matter, other than coal, not roo-re than 
indicated by Figure 2 when tefl!lted in accord· 
a.nee with A. 8. T. M. Metbod C40. 

4'106.bS SIZE OF PABTICLES. When teated by roeana of 
labors.tory !Jieve8 the fine aggregate aha.11 conform to the fol
lowing requirement11: 

Sieve Size Per Cent Passing 

No. 8 ---------·-···-··----··--·-·----·-·· 100 
No. 30 ---------··-----·-·--····-·-·---40 to 75 
No. 50 ·-·--·-·--·-·-·--··-----.. -·--10 to ¼O 
No.100 ·----·-·-·--------------------·-·-- 0 to 30 
No. 200 ............... -----·-·--·------ - .. ··-.. -·- 0 to 8 

4-106.04 MOR.TAB S'l'B.ENOTH. When tested a• preacribed in I 
Article 4104.04 the morta-r strength of the aggregate .shall not 
be less than that of the mortar made from !ltands.rd sa.ud. 

Section 4107. Coarse Aggregate for Concrete 

4107,01 DESCRIPTION. CoaTse a.ggregate for Portland ae· 
ment concrete shall eonsist of gravel or crushed stone particles 
or combinations of these matoriaJ'8. Th,e aggregate 11hall comply 
with the following requirements: 

4107.02 COMBINATIONS OF AGGREGATES. Mixturel!I of 
erruhed stone and gravel lllSY be used, subjec.t to the approval 
of the Engineer, provided the composition of the mixture is 
uniform and the gr&ding of the mixture com.plies with the re
quirements of Article 4107.06. 

Gravol pebblfll combined with fine aggrega,te in the form 
of pit run or unscTeened g:ra.vel may be used alone or in eom· 
bination "'ith separate cru11hed stone or screened gravel coo.rso 
aggregate to produce one of the proportions specified .for 
eoncrete. The proposed source of 11upply and methods of pre• 
paring and handling unrn~reened gravel muet be definitely 
approved by the Enginoer before the material is delivered to 
the site of the work. The pit run or unscreened ma.tori&! ahall 
eomply with the requirements of Article 4107,07, 



I 

Art. 4107.03 COA&SE AGCRIGATE 293 

4107.0S ABRASION LOSS. The percentage of wear ia deter• 
mined in accordance with A.A.S.H.O. Standard Method of 
Te~t f.or Abrosion of Coarse Aggregate by use of the Los 
Angeles Maehine T96. Grading A or B shall not e::r.ceed the 
following limits.; 

For Ol"&vel .......... --···--·········· __________________ .... ···-······ ______ 35.0 

For Crushed Stone ···········--·•--·•··-···-·-······-·-··---- .. ----··45.0 

4107,04 SOUNDNESS. At leut 95 per cent of the partieles 
of coa.rse aggregate shall be durable in themselves and have 
such characteristics as to have no adverse effect upon the dur
ability of concrete in which the aggregate is used. In the de
termination of the soundness of coarse aggregate the Engineer 
may consider the results of the laboratory eoundneaa tests 
prescribetl below, tho behavior oi the aggregate under natural 
exposure conditions and the behavior of concrete in which 
th6 agg,-egate or aggregates 11imilar as to geological origin 
have been UJ!ed. OLsetvations of the behavior of eonerete 
may include both that exposed to natural wee.thering and that 
subjecteU to laboratory testA for durability. Unless the evi
dence outlined above indicate~ that for the aggregate from 
a. particular source the teat limits prescribed below provide 
an unreliable indication of tbe soundness of the aggregate, the 
material s.hall comply with the following requirements: 

.A. Lou in Sodium Sulpha.te SoUDd.Detls Te&t. The total 
weighted avcrt1.ge loes in JO cycles shall not be greater 
tha.n 30 \\·hen the u.ggreg,de b< tetited v\'ith. i.odiu1n snl
pla.te in accordance with A. S. 'f. i\l. 1.{ethod C88, Alter-. 
na.te B except that i.n te~ting ":tmples from rock ledge1 
the loss .shall bl' computed to R san1ple ha.,,·ing \ho:, 
gTading spediiic,\\ i.n Parae,,-rJlph 4101.Q!?-C. 

B. Loss in I'reuing a.nd Tha.wing Test. •rhe percentage 
loss in 16 ryrles of the frePzing ,11111 tlntwiug test pre
scribed in Paragntp11 -~l(ILO:!-C sho.ll not ho greater than 
6.0. In the routine in:1pi:t:ti,1n .-,f t1):"1rsti ui:!"gregate the 
percentH.ge of unsound parti,:;lc..-. retRinetl on the %-ineh 
sieve will be <letenuine<l hy \'bual exataination. 'l'hll 
identification of particles t1~ un,;outul will be ba.aed on 
the results of labonltory soundne11~ tests of the aggre
gate. 

t107.05 MAXIMUl4 PERMISSIBLE AMOUNTS OP OB· 
JECTIONABLE MATERIALS. The percentage (\f objection• 
able substances shall not exceed the following Hmita: 



Parbelc$ ps.r-lfli: Xv. 200 Fie,;e 
L'Iny ]11nl{llJ . - ... •·· 

Coal tn1tl c·arl11,1i:,t"flJU't sh:.if,; 

Tntal uf sl1nle a.11J roa{ e<nnbint'"rl 
F-tirk.5- iwet We-i~ht) 
Org1u1h• materi;ll uth,-,, tL<lll •·081 and l'lot'ks 

Art. 4107.05 

.. 1..::i 
1,.1.;J 

C ' .1.b 

-· . >J. 1 
n.o 

4-107.06 SIZE Ol" PARTICLES. '\fbeo te•ted b:T n1etu1,-. of 
la.bQratoTy "iel et the l"(,1u·11e iig~pttf i;ball r,oi,1,pl.r with tht' 
ftJHowing requirerrwnts {ot tht, r~ttlve t.:ii(>~, c,,:ctpt tl:nt for 
u~e in rPinforce,1 nu1.~1Jury ,:ue!-tt'U(.-tion 100 p~r eent of the ag
gtf'b'Utt't •hall 1.•a~"I th11 112-i.111:b eiero.. re!!llt\l1t.'sS of t.h.: mix 

u.serl ~ 

,.. ... 

-------

qj 1 ! ,1 

"' ,o • 

' 10 • '" 0 I 5 I --- - " 

JOO 

I '"' 7(\ ., 2'l. 
.;u ; 

I • ' 0 ·-
For the prop-0rtloni' s1,e1.·it"i.e•l for the mixe:s of tbe various 

numbers se~ ArtidPs 2301.12 autl ~403.03. 

4107.07 FIT R'ON OR UNSCREENED GRAVEL. Pit run or 
uiuereened grnv,11 to he used i.o. c<:Httbinatiou ,vitb ~t:rE1cneJ 
~a.vcl or cru~hed ~tono ,-oar:-.e fq:::gye.!.(.ntt.1 sh"-11 C-Ontain nvt 11..'~;t 

than 60 per ceut of partic·IC'8" ""·l1i('h paM tho No. 4 sieve. Pit run 
QT uus<:rce.n"1l :;::r&Yt'l tn be u"'c,J withuut ail,lili.on of 1-tiparate 
co&Tse aggregate 11hall contain t1ot lee th:ll) -45 per ce11t of 
pn.rti('l~s which pni;11 lbti X,r. 01 sieve. 'fhe pen~ent1:t&<· p1ti-~1ng 
the No. * ~iw1.e in pit tt1n or un-.. ,~reeued gnl\'t.'l to h,:1 u<;t!tl 11.t 
fUJ.y siug-}i'> vroportioni11i; plfwt f;hall uot vary n1ora than 5 

per c~nt fro,n tbi., f\"·ernge agreeil ttJ hy tho Contra.1:t(lr in 
aenurLng nppn,val nf the Eng111etJr for ui-c of :.u..:h waterial. 

That porii.on of the utu,.cro1.•at>d gra,~l J'li.':1~int: the 2'0, 4 
aieve 11h1tll l:OnfuJ"I'!! to th<' retlt1in'ruer1t.:1 for Fin& ~~fi!recgate for 
Concr('te

1 
Ht:ctif)n 4.104. 'rhnt port-inn of tho uaH•t('t'llt~~I grnvel 

-rehdn.ad on the .Nt1. -l sieve &hall couforrn to t.b,:i requiri.'n1N1U. 
for coa.r11e fli,:grtii;:ate, <!xcept thnt v,hr11 ua.>d 111 eomhin.ation 
wi.th ~,·recned i.:n1.i.1•l or <•ru~la·d stono the g-ra,,atiou of th~ 
particlos rr'l:airted 011 th,• No. 4 !li1•V•" in th~ r1.1mbined 1nn.
tednb:1 shall confor1n to tbc rt>quirc1n1~nts. ,1f Articlt• 4107.0tl 
for the mix 001nber .in which it is to be usoJ.. 
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Section 4107-A, Class V Aggregate for Concrete 

4.107A.Ol GENERAL. Clat1a V aggregate shall con!U!\t of a 
mixture of fin~ and eoanie part.idea of deeornposed feldr.pathic 
rocks; having the irn,l:1tiC"n i.pecified bfllow and or sutb eon
ereto maki11g ch:}n:i.C'teri,;tietl. that mixtnres f-lpee.ified in Arti<!l-o 

2403.03 will ba sufficiently plastic for u,10 wi.thout exeeeding 
the water cen1C'n t ratios f.ltipula.ted. 

fcl07A.02 GRADATION. The gradation of :ria.rtieles of Class 
\ 1 aggregate shn11 ho within the follo,ving limits: 

Sieve Size Per Cent Pnss-ing 

1½ inch ___ ·-···-·- ... --··········-·-··-·-·-······-- ----•---·•·-~ 100 
No. 4: -----·······-···---.. -----•- ------··••---·•·-············go.92 
No, 8 ____ ..•... -·•····-·· ----·· ----······--····-· -············· .... 60- 7 5 
No. 30 -····--- ·•·---· --· _______ _. .............. -,-------·-- .... 25-35 

In ill other regpel'.ts except grttdnti,)n the portion of Clase 
V aggregate pusing the No. 4 sieve sh&-11 comply w.ith require· 
ments for }'ine .\ggre~ate for Concrete, Sttction 4104, and the 
pol'ti.on l'6tained n-n the No. 4 sieve sbnll conform to the re
quir.,.n1ent.a for Coarse Aggregatt! for Concrete, Section 4107. 

Section 4108. Granular Surfacing Material 

(1'-laterial for Gravel Surfacing) 

i108,01 DESORIPTION. ~fa.terial for tlie gra.nul:.r surfn.cing 
of roa.db<.1ds referred to iu Sect.i.on 230i shall con8i;jt of a uni.
form mixlure or fine fi.Ild roarso particles of crushed stone, 
grnvol or burned n1i.ne shale or of cnoihiuation~ of these ma
terin.J.s with ~;1.nd, which ninterin.l or corubination of Ill&torial~ 
shall co111p1y "-·ith the f1,llo1Yiug require111ents for tl.10 cla11> o! 
material :,peeified iu the contra.ct dotuments. Extept wh~n 
mixing on the roH.tl, h:ui beeu n11proved 1,:r tlio Engineer, the 
materia1t1 ns deliYored <'In the road ~hal1 be of uniform grada
tion eonforrning to the!'le speeifica.tion.A. When two 111iz-e.! of 
materifUt nre loadct1 1.n railrvall cars the material sho.ll be 
plaeei.1 in not ]el:'S than 5 lRyers so arranged that ::a. anifoim 
gradation will bo prodt1eeJ by any 1y-slem of 11nlo1:1ding. 

,vben gr-u,·t•l or crni:<hfH1 ~ton!! Til.aterial is subjl)l'ted to 2:::i 
eyl:"les of tbe freezing nud tha,ving te~t ~pe<:iifieil in P,tragro.1>b 
4101.02 C the lo."1!1 ~hn.lt not exceed 15 per eent. 

4108.02 CLASS B GK.A VEL. C)ai:;s B gravel .~hall ,:,onsist of 
a mixture of sand anll gravel complying with the follo"·ing ad
ditional requirements: 



296 Giv.m.a.il S oRFA(;lNC A<L 4106.02 

Ma.xim.um percent.ago ul shale particles 

Tetaiu.ed on a No. 4 eieve ----·---·····-·• ---••-· 10 
.Maximum percentl\ge of mud bo.Ut and 

particles pa~ing the No. 200 a:ieve _____ .. ______ 15 
Max:imu1u pereentage of the combination of 

the foregoing two iteml!I .. __ _____ _ 
Percen«tge J-'ll$1iing %-intb sieve 
Percentage p.using No-. 4 'Sieve • •• • 
Percentage pa1aiug No. 8 sieve _ __ ,.. _ _ 

20 
100 

_ ~ _ 50 to 76 
. __ 25to55 

4108.03 CLASS O ORA VEL. Class C gravel shall consist of 
a .mirlure ol sand and gravel complying w·ith the follo·wing ad• 
ditional requirements: 

Maximun1 percenta.ie of shale particle~ 
retained on a _ No. 4 sieve --~-----------·--·--------- 10 

A{uim.um pereenta,ge of mu<l ball!, and 
particle• pa.~sing the No. 200 sieve _ ___ __ ,,. 15-

Max:imnru percentage of the c:orubination of 
the foregoing two items -•--- .,. _ -·----..... ••--·- 20 

Percentage passing ¾.-inch ,ieve •.. 100 
Percentage pusUlg No. 4 rieve ... . .......... 50 to 80 
Per¢entage pafflng No. 8 sieve ---· ----·-·· ....... -----·- 25 to 70 

4108.04: CLASS A ORUSRED STONE. Claq A crushed atone 
■ball consist of a uniform mixture of eoan<e and fine ra.rtielcs 
produced by crushing rock and con1pl)ing with the following 
additional :requirement.s: 

The percentage of wear as determined in ac· 
oordnnee with A.A.S.R.O. Standard Method 
'1'961 Grading B, shall not be greater thau ___ 45 

lfn,:i1nun1 percentage of mud ballil -----•····--------.. 8.0 
PereE'ntngc. po.~sing ~,1,.-inch sieve --·---·-···--·· ···•···-•·lOO 
l,lariwum percentage palll!ing No. 4 sieve ---·-- 70 
Perccntag(' vaeaing No. 8 si~ve - ·-·--·····~- ---- JO tll 15 
h-fuimum percentage passing No. 200 11iove _______ 2.3 

4'108.06 CLASS B QBVEIBEP STONE.. Cius B c..rush~d 
etone shall comply with th• r&quirementi, f.or Cla!.8 A crul'lh1'.'d 
stono except for thi! requirements u to Ne of pa.rticle:<1 whi~h 
shall be as followa: 

Perc,;,n.tage pu1ing ¾ inoh &ieve ,...,.~ ,.. •·-•· _ ,._ 100 
Pel'centage passing No. 8 sieve __ , . ...., ... ~.-............. IO to 45 

I 
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4108.06 BURNED :MINE SH.ALE. Burned min.e shale shall 
eon~l!t o.t & uni.form mixture of coarse and fine particles pro
duced by crushing the eha1e v,aste from bituminous coal mines 
which has been thoroughly burned through spontaneous com
bustion. It ehaU be produced from sotuces appro,ed by the 
;Engineer e,nd shall comply to the following additional require
ments: 

?.faximum percontnge of unburned particles 
retained on a No, 4: sieve ---····-···•--•-·-····-···--•-·········•-··-lO 

llinimum percentage passing l¾•ineh sieve ------·········-•··95 
Maximum percentage pa1Hrl.ng No. 8 sie"~e ···········-····--·-··50 

Section 4109. Materials for Rolled Stone and 
Soil-Aggregate Base Courses 

tl09.0l DESCRIPTION. The materials for rolled stone or 
soil-aggregate base coun1cs shall comply with the following 
genernl req1iirew.ents and witb tho detailed requirements for the 
respectivo kind of mnterial specified in the contra.ct documents. 

A. Abrasion Loss. The percentage of we&r as determined 
in o.e.cordanee. with A.A.S.H.O. Standard Method T96, 
Gra.di.og A or B 1 shall not exceed 45. 

B. Soundness. When. the gra..vel or crushed stone is sub
jected to "25 cycles of the freezing and thawing test 
specified in Paragraph 4101.02 C the pereenta.ge loss 
11hall not exceed 15. 

4109,02 B.OI1I.:ED STONE BASE MATEB.JAI, Tha m.ateria.t 
for rolled stone bt1.se shall be a uniform mixture of coa.rso and 
fine particles produced by crushing limestoue1 dolomite or cal• 
ce.rcoU5 eo.ndstone and complying with the following ndditi..onaJ 
requirements: 

A. Size of Particles. Except &!I provided in Paragraph 
2202.02 .. \, the m.&terla.1 shall, when tested by means of 
lahoratory sieves, comply with the following require• 
mente: 

Sieve Sizo 

l¾ inch 
'¾, inch ._. 

No. 4 
No. 40 
No. 200 . ••· 

··•···. 

.. 

Pereenta.ge Paseing 
Min. Mu. 

.. 100 ••·-· 

- 75 100 
40 75 

~ ... 15 35 
- ... 9 22 
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B. Liquid JJmJt and Pla.stieit:y Indez. The liquid limit of 
tho fr&ction pas9iog the No. 40 .sieve E-hall not be greater 
thri.n 25 and it.a pla,ticity index Shlill not be greater 
than 8. 

4109.03 SOIL-AGGREGATE BASE MATERIAL. The m&• 
terinl for ~oil-agg-reg-ate Ua~~ conr11e ~L:ill he an aeeurately pro
po't'tionecl mi:i-turo of aggregate o.nd !<<Jil l,inrler and shall comply 
with the following adtlitional requirements: 

A. Aggregate. Aggre,z-ato for the eoil-agg-rl.'gate mixture 
sh.all be a mixture of r.01;1.rs,e a.nd fine p&rtiC"lea of gravel 
or l'TU!<hed stone, a co1ubination of these m.ateriali'. or n 
('tlrnl,inn.tion of tbe~e mR.teriah• with nnd. Clny and 1'rilt 
O<'turring nnturally in the materinl will not be f'On
sidert>d objectionablt', provided it remains finely divided 
and uniformly di!tributed. The aggregate shall comply 
with the following requirement.I: 

1. Ora.vet. Except as to size of p,atticle.-, gravel &hall 
cornply with the Tequiren1e.ntS for gravel as speci
fied in Section 4108. 

2. Crushed Sto.ne. Except a.a to &ize of particles, ('rushed 
etone shall 1'Qmply with the requireme,ots for l'tu11hed 
sto:oa ss specified in Section 4108. 

3. Sand. For the purpose ot thiJJ Artiele, sand will be 
l'onsidered as n separate material a.dded to & soil· 
aggregate mixture and containing not more than 10 
per cont of particles retained on a No. 4 sieve. Snod 
&hall not contain more than 10 per cont of shale 
p&rticles Teta.ined on & No. 16 sieve. 

:a. Binder Soil. Bioder soil !lhall have .such chararteris
tics a,s to impart to the •oil-aggregate urixture the re• 
quired pyoperties. It shall not contain carbon in e:r:ce~, 
o:f 1.0 per eent. Before being mixed with the aggregate 
it ahe.IJ be pulverized to such a.n extent that the fin. 
ished mixture will not contain so.ii particles Tetained on 
a No. 4 sieve in o.n a.mount greater than 15 per cent 
of the amount of aoil added. 

C. Soil-Aggrega.te- Mixture. The mixture of aggregate and 
soil shall comply with the following requirement11: 

l, Stu of Pa.rt:icles, When teated by ruean11 of labora· 
tory sieves the mi:z:ture shall comply with the fol
lowing requirements, 
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Sieve Size 
Percent8.ge Pasaing 
Min. Max. 

1¾ inch ····-··-··--··-····--·--·-··-······100 
¾ inch. ···------···---··-------- 75 

No. 4. ·······-·----·-····------····· 45 
No. 10 ···········----·-·-----·-·-···--- 35 
No. 4:0 ----·-··------~-------·····-···· 20 
N'o. 200 ............... - ... - .... - .... - .. -.... 9 

100 
85 
70 
35 
22 

The fraction passing the No. 200 sieve shall not 
be greater than one-ha1f the fraction pas.sing the 
No. 40 .sieve. 

2. Liquid T,imlt and :Plasticity IndeL The fraction 
paeaiug the No. 40 sie~o shall have a liquid limit 
not greater than 25 and a pluticity index :not greater 
than 6. 

3. La.bora'b:lry Density. The soil aggregate mixture shalt 
be such that when compacted to muimum density 
e.t optimum moiBture content the co,npacted ruass 
shall contain not loss than 81 per cent solid material. 

Section 4110. Materials for Stabilized Surface Course 

4110.01 DESCRIPTION, 1fateria1B for stabilized surfa.ce 
r course flhu.11 eonl'list of a uniform mixture of coarse and fine 

particles produced by crushing 1i1uestone or an n.ccura.tely pro• 
portionod mili.turo of crushed stone or gravel and @and com
hmed with soil mortar and eho.ll eow11ly with lhe following 
a.d<litiona1 roquirement.s: 

4110.02 AGGREGATES. The aggregates shall comply with 
the following requiremoots: 

A.. Crushed St.one. Except as to size of particles, crushed 
etone shall comply with the requirements for cTUShed 
atoue as specified in Section 4108. 

B. Ora.vet. Except as to 1:1ize of particles, gravel sho.Jl 
comply with the requirements ior gravel as specified in 
Section 4108. 

C. Sand. Sand ,1:1hall ~omply ·with the requjreruents of 
Paragraph 4-109.03 A 3. 

4110.03 BINDER SOIL. Binder i!Oil shall have such cho.ra.e
toristles as to irnpart to the mj:x:ture the required propert1c9. It 
shall eonta.in uot more th.an 1.0 per cent of carbon, 
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Section 4112. Agg,cgate for Dense Graded Cold Laid 
Bituminous Sur(ace Coune 

4112,01 DESCRIPTION. Aggregate. for dense graded bitu· 
.minous turln.cei oourse i;hall consi.~t of gravel Clt crushed stone or 
both. combined with ~and -and fillCT and coinplying with the 
following requiremente: The co1npoaite aggregate eh.all be 
free from vegetable matter and from •ilherent. films of clay 
or othe.r matt&z which will preYent the wating of the particles 

with bitumeg. 

4112.00 GRANULAR AGGREGATE. The g-ran,iliu· aggre--
1!ate !hall conshit of b11.rd1 durable rock particles complyutg 
with t.be following rel1uireuients: 

/1._. Abrasion Loss. The percl'l'ntage of wear of the portion 
of the aggregtLte retained on a. No. 4 sievo as deter
mined in accon1aneo with A.A.S.H.O. :Method: T96 shall 

not be greattr than 45. 

B. Soundneu. Wben the portion of the a,gregate retained 
on the No. 4 !'lie"e ia rubj.:-ct"d to '25 eyeh•s of tbe fteei• 
ing and tha.v.-ing to.st specified in Paragraph 4101.02 C 
the percentage lo8S shall not be greater than 10. 

4112.0S FJTJ-ER- The material used ns filler to produre the 
Uesired percentage of particles pfl~sing the No. ~00 aieve shall 
be pulverized limestone, volrnnic.- a~h, loess 11oil or other 
put,·erized ntineral matter approved by the EngiDeer. 'Piller 
shAll be free fro1a lumps rete.ineU ou a %, inch sieve a.nd sha.11 
be in sat'h condition that it may be nm.Oily incorporated into 

the mineral aggregate. 

4112.0,1 COM:POSITE AGGRl!OATE. The composite 11.ggre
gat.e shall comply with the following requirements: 

A. Plasticity Illcle1. The port.ion of the co11.fposite &ggr&· 
gate passing the No. 40 flie-ve ,.b:ill ha.Ye a plasticity in· 

dex nol greater than 6. 

D. Si!e of Pa.rticles. When tei.:1ted h_r tnPan:=1 of laboratory 
sioves tho eomposito aggregate shall c:omJily with the 
following requirements fol" tb~ ll'it~ design11t-i-on speci· 
fied in the contract document!.- 'Coh,,u otherwi11e iipooi
fied io th~ contra.et document•, the l-ineh lize shall b• 

med: 
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l'e-rtn,r~-.- l';i~uui,,; 
Si~c ~£hSiu. I ~-:. lncb Sitt I 1-. Inch.Siu: 

I inch 
y .. inch 
¼ inch 
No . ' No. • '10. ~ j 

No. 200 

Su-t ' ).{u:. I Min. I Mu. I J.fjn. I .?,LP. 
10> I ---•• -. "' l"1 I 

100 
- . - I " IOJ 100 

- --· I '' 
,, l-0 75 70 100 

"" 
,, 

' 
4(1 65 I '' 75 . - I 20 ,o I 25 ,, 

'' 50 

' 10 7 12 8 1, 
If the nggregate h1 produced by crushing ledge rock 

o:r hou.lders nooe of the fine rnnt,;-rial thu~ p'rodur-fld 
11ball be re1uoved from the aggregate withou.t tho ap
pro\'a.l of tbe Engineer. 

!112.05 UNIFORMITY OI' GRADATION. '!'he proportion
ing of the various n.ggrt•gatJ!II, in tbe composite _p-1.ixture 11hall be 
RO ~ontrolled that variations f-rom the aver11:e pere-enta.ges pas.11:· 
ing the variout1 sievei; within any day's production will not be 
grea.t~r than the following: 

Percentage passing the No. 4 ,ieve - ·-··--··--·-··- 5 
Percentage pe.11eing the No. fi 111iave ····-····--·--·--···--·~ 5 
Percentage pa~<1i.ng th~ No. 200 i.ieve -- ··-··•----·---•·.2.1) 

Section 4113. Revetment Stone 

4:.113.01 DESCRll'TION. Stone for ro\"etment e.haU be sound 
u.od <l.uro.l;le. \Vhen trubjected to 25 cyoles of the free:t-ing and 
tba,ving te!'t specified in Paragraph 4)01.02 C the percentage 
loss ehaTI not be greater than 5. Roek• that split into layers 
less than -~ incbei. thick when exposed to natural weathering 
may not he used for revetment, regardlesa of the reault.q of 
tbo above prescribed freezing and tho.wing test. 'l'he 11tone 
shall r,Qmply with the following additional requirements for 
the class of :.tone spocified in the contract doeumeut;i: 

• 4113.02 CLASS A. The individna.l stone,i of Cla. A revet• 
ment stone sho,.ll not weigh Jeaa than 50 pounds and not moro 
than 200 pound~. At l,iast 75 per eent of the 11tones t1ba1l weigh 
more than 75 pounll:11. The atones shall have at lee,1;t one flat 
faee1 with one dimension at leut 15 inche-ii. 

4113.03 CLASS B. 'rh-e indh--idual stonea of Clua B revet
n, ent .stone shall weigh not · less than 50 pounds and not mor1;1 
than 200 pound!! At lea.st 75 Jier eent of the stones ,-hall w0igh 
more th-au 85 pounds, The 11tone shall be- produced trom rofk 
having definite bedJing planu; 4 1o 12 inehe& apart. lndi"\·iduo.1 
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11tone1 eh.all be as nearly recta.n gula.r 011 they ca.n be broken 
praetie3J1y, with two parallel faeel!I and with one dimension 
12 to 14 inehe11 parallel to the bedding pluea. 

Section 4120. Bituminous Materials 

,1120.01 DESCB.IPTION. Tbo provisions of this 1eetion cover 
requirements for bituminous ma.teris.l.5 to be u~d ae coatings, 
u fillers, a.nd ae binderJ!I for miitnre11. Ther al$o eo~r require
ments for mixtures of bituminoua ma.teriale with other ma
tori&l11 and prefabricated unite containing bituminous materials. 

¼120,0ll BITUMINOUS MATEJUALS :FOR WATERPROOF
ING AND DAMPPROOFING. The bituminous materials lliled 
for waterproofing 8.1').d d&ropproofing shall be of the type& speci
fied in the contra.at doeuments and &ball compJy with the fol• 
lowing requirements for the type so apecified: 

A. .Uphalt Primer, .As:phalt primer tor we with asphalt 
for waterproofing or dampproofing shall comply with 
tho requirements of .A. S. T. M. Designation D-41. 

D. Creosote Primer. Creosote primer for use with tar for 
wator proofing sha.Jl comply with tho l'~qn.iremetits of 
A. 8. T. M. Dei;igna.tion D--4.3. 

C . .AJ:phali Cement. Asphalt cement for waterproofing 
shall comply with the requirement• of .A.. S. T. M. Desig
nation D4491 Type A. 

D. Tar Cement Tar cement -for waterproofing shalt c-omply 
with the requirements of A. S. T. M. Deaigntt.tiou D4.50, 
Type A, 

E. Cotton Fa.bric. Woven cotton fn.brlc for use with 
uphl\lt or ta?' in waterproofing sho.11 compJy with the 
requir01nenta of A. 8. T. M. Designa.tion Dl 73. The type 
of saturru1t shall correspond to tho type of primer and 
bituminous cement used in the work. 

F. Plastic Oem9Dt. PlastJc coo1el\t need for dampproofing 
shall be eoU1po!'l00 of fluxed nM.hiral o.sphalt or 11tenm r&
tined petrol~um Mphalt dissolved in suitable volatile 
petroleunl sol,'ents and !ltiffened with mineTBl filler 
conaisti»g essentle.lly of &sbestoa fiber. 
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The _pla11tic een1eut ab.a.ll be smooth a.nd uniform in 

tonsiBte.ney a.nd shall show no separation which cannot 

be easily eo.rrected by stirring. It shall be of such con

sistency that it m&.y be spread 1moothly with a trowel 

a.nd shall adhere well to wood, metal, concrete or fabric 

to which it is applied. It abt.ll be furnished in sealed 

cont&inere packed by the manufacturer ana llhall com

ply with the following &dditional requirett1ente: 

1. Volatile Matter. When a 10-gra.m sample of the 
plastic cement spread in o. uniform layer 1/16 inch 

thick on a thin metal plate is maintained at a. tem~ 

{lera.ture of 32~a F. for two hours the loss in weight 

shall not be greater than 10 per cent of the weight 

of the sample. 

2. Alb.. The percentage of a.sh as determined by ignit

ing a 10-gram ea1nple of the pla!!tic ce1nent shall 11ot 

be l.t:11 than 20 nor grooter than 35. 

3. Consl&t.en.cy. \Vhen te;:ted with the ball penetro

mett>r described below t.hc penetration in 5 aec9nds 

at 77° F. shall not be le!s than 100 nor greater than 

225. 

The ball penetrometer shall consist of a. epherical 

steel ball 0.663 to 0.667 inches in dia.me.te:r, smoothly 

attached to o. plunger 3/16 inches in diameter and 

n.pproxi.r.antely 2% inches in length. The upper end 

of the plunger shtill be turned down to ¾ inch di~ 

ameter to fit the standard penetrometer, The total 

weight of the plun.ger, including the ball, shall be 

.a.dju.,.,ted to 75 grams. 

4.. Setting. A patch of pla.etic cement spread to a 

thickneas of 1/16 to ¾ ineh on a metal plate shall 

!!how no 1,ili!<!tering and shall not 11&.g more th&n ¾ 
inch after being exposo,l a.t ]aborato-ry air tempera

ture for one hour, followed by 5 hours in & vertical 

positioo in 11.n oven. a.t 140" F, 
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5. Brittlent,aa. .l\. p;:..t'1l pf pla~tic t.emont sprea<l to 

a thi\'.k.neu ot 1/1 iJ t .) 1-<; inch on a thin metal pla.te 

a.hall show no er11,.tking or erlJ.e.nco Of hrittle.nua 

when aubjt~l!ted to the f1.1llowing tre-atn1ent: The, 

lr<'cime,n e-'b.all Le heii.tnl in &t.t Qver1 at a ten1peTil.· 

ture of 140• F. for 5 ho1U'!, "tfter which it i,,hall be 

c.ool@d to la.Lorn."tory !llr tr-n1peniture~ The 11peciml;'ln 

11h111l tben ho ht-nt tbrougb an sugle o! 11'0 dezr-Pes 

i,.rounJ a nu1-nJrol hayjng a Jiameter of o)ne inch. 

4120.03 ASPRAL"r FILLER FOB BJ!.ICK AND BLOCK 

PAVEMENT. _.\.1phalt for filling J:<,int1 in trick. or hlofk p&V~· 

1uont eha.11 cernply 'With the requir~munts of .\. A. $. H. 0. 

e<pecification M-18, Type A .. 

4.112.04 COMPOSI."l'E AGGREGATE. The coropo~~:te aggre· 

l!&terials for filliug poured t•'.!pl\n~ion joinia and fo-r aeali.ng 

e,:--panIDon joints in which prtform(>rl nonextruding joint filler• 

have been installed n1&y he either of t!1@ following: 

A. Mixed asphalt and miner!ll filler i•on1plyi.ng wjth the 

t£>quirt111tf'11~ of' A. ;\. t:\. H. 0. Speclficat.iou J,(891 peue• 

tration grade 40 t-.o 50. 

'B, Pla!<tic ctnnent tomplying with requil'on1e1:J.ts of PB1'8.• 

grnpb 4120.02 F. 

4.120.05 ASPHALT CEMENT. A,-phalt l•e1n~11t ust'd u bindtor 

for minoral aggregnt~ in bn!le course8 o-r turface C'Ourt1•s shall 

com11ly with th~• requirl"ln1eot:t !let forth below f(,r t!1~ type and 

grade t,p(i•~ifi(1d in the controct docLUt1ent,, In ca.tIB no typa 

hj ~petifiell, eitht>r petroleum tl!lpbl\lt or tU\tive n'Tltalt may 

bo uMid, 

A. A,phalt certli>nt prepar~d !Tom p;;-t.roleum shall be of 

tbe penetration gracle ~peci!iell in the, contract 1locu· 

n1(!ttt1t &.ntl aba]J eomply ,vith tb6 TeQlllrenie.nt• of f,,..A. 

R.H.O. 8p~('\ficR.tion 1'1·20 n.nd flh&ll 1<how ft negati\'·e 1111ot. 

with ~tan.lard uaphtba solvent. 
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B. ~\!!phalt cement prepared from Trinidad Lake Asphalt 

11-hull btJ of the penetration grutle spocific,1 in tLe en:1· 

tract docuuicnt~ and ;ah:i.11 t:on1ply with the rcr1ull'erncut, 

of A.A .. S.H.O. Specit'icatio11 M·22. 

412.0.06 CUTBACK ASPHALT, RAPID COR!.NG TYPE. 

Cuth:i.ck ;:11-lJ1halt of the rnpiJ. curing type shall he of the grnde 

spoeified in. the contract doeumcnts nn<l shall co1nply with the 

require1oc.-nts of A.A..S.H.O. Specification }.{81. l!nloss other

: wise flpecified in the contract Jocuments, it shall show n noga• 

ti"\re spot with standard naphtha solvent. 

,1,120.07 CUTBACK ASPHALT MEDIUM CURING TYPE. 

1Cutbuck P.tiphalt o! the medium curing type sha.11 be of the 

'grade ~['Cl·ified in the contrnct ,1oeu1uents o.nd l'hall comply 

:with the requir1:ments of .\.A.S.H.0. Specifil'1ttion l.T83. Unless 

jotherwi!<O spe('1fiod in the cootra<'t documents, it shall ehow a 

nega.t1ve iopot with standard naphtha solvent. 

4J20.08 SLOW CURING LIQUID AS:P-HAI,TIO ROAD 'MA

TER!AL. Lirtuid Asphalti<.: .Road matcrio.l of tho slow curing 

:typ1; 1'h:..ll be of tLe grade speciiied in the contract document~ 

ii.nd :,,hall cumply ,~itb the requirements of tht, follo,ying: 

I 

.\_. Scope-. This epccifieation cov.:rs liquid petroleum prod

ucte. of the slow curing tyr~ to b{: u~ed in the tl'eatnw.ut 

nnd conetrnction of roatl !lurfuee!'I. 

H. Ueneral Requirements. Euch shipment of material II.hull 

be uni.tonn in n.ppeo.rollttl aod cou~L-;te11cy and .!'hall uot 

founr whvu hcnttJ<l. to 22~" F. The ll'J<idue uf LOO penetra · 

tiou shu.11 Le s1.no.oth and hornugeuco11M in a.pl)enr:in1'U, 

C. Properties. The material of the gr1:1.da Bpeci1ied shall 

confono to th~ roquireo1eut11 11bowu in. the follo·wing 

table: 
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TampMature 

115" F. 
77" F. 
39" F. 

Load in Pounds 

50 
200 

1000 

tut. 4120.ll 

Penettation in. In@ee' 

Not more tha.n 0.!5 
:N" ot more than 0.25 
Not lea-s than 0.10 

Unle.113 mineral surfaeed plank are specified in the 
eontTact docunient.s, plain plank ~hall be furnished. 

Section 4121. Corrugated Metal Culvert Pip< 

4-121.01 DESOIUFTION. CoTrugated metnl pipe for culverle 
Bha.ll comply with the requlrementa of ~.\.A .. S.B.O. f:lpec.ifica
tions M.36i erccpt that v,ben ~o apecifieJ. in the contra.rt llocu
me.nts the pipe Il'.lR)' be of the arth type. The pipe tihall coroply 
with tl1e following additional requirement,;: 

4121.02 RIVETS. Rivets sliall he ,vell formed, free from 
blisters, fin'<,r 5ean1B, and f'-plits in the metal. All rivets shall 
hu.-.e a cuntinuOUl'I coating of spolter of 0,15 to 0.40 oun.<'e~ 
per square foot. 

4121,03 SAMPLING OF UNFABRIOATED SHEETS. Un· 
le,11 other"•ise pro\·ided, unfabrio"&.te-d sheets will be sampled 
in accordance with the foHowing proYi!!iOns: 

One Ptrip of metul 4~!) tQ 5½ inehea wi,le shall be cut from 
tl1e edge or th& eud of oµe sheet from es.cb 500 shoeti- or 
fraction thereof of ea.ch gauge, heat and pot nun1ber. From 
each of theso strips three 1'!8mples eath 21.4 ''x2¼ " 1 or of eqoiva
Jent area, shall be eut froui. ne11.r the newly sheared edge of 
the strip. 'l'be,e thrl'e snmples sba1l be u.."ed for the detennina.
tion of the weight o:f !llpelter coating and analysis of the base 
metal. 

lt nny sheet ftlils to meet the requirements, a rete~t sh,d1 
bo ma.de upon ehe<!k samples taken ftom tv.·o other aheeta of 
the sauio lot in at"eordance with the pro,:edure given below. 
Both of the111e sheet~ shall meet the requirements of the spoei
fieatione. 

A. Oh.eek Sampl'lng Method. A 3H s-trip shall be rut trans· 
-vereely or Oin.gonally u.crOF:il the middJe of the sh(llet, 
with its end~ a,.ppro:rima.tcl~· 1" from each edge. Three 
se.mples 2¼"x2l4.-", o-r o! cquival~nt area, shall be aeeu• 
-ratcly cut from the 111id{llo and the two end~ of this 
strip. 

4121.0:l LENGTH OF CULVERT PIPB. The length of 
eulvert specified shall be the net leingtb of the ,finished cul-
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'Wert, exclusive of materinl used to produce an end finish on 
'4:he ripe. The follo-v.--ing shall apply to contracts involving the 
f:'u.rnishing of pipe only. 

The average defieieney in length of any Wpment of pipe 
11,ball not be grooter th.au 1,0 per cent. 
. All pipe 1tha.ll be furnishod 1n the lengths ordered, with the 
:following exceptions: 

I 

A. No pipe shall be furni!lheJ. in seetions longor tha.n 38 
feet. 

B. In catload ra.il shi1,>menti., pipe for culverts 1uore than 
26 feet in length u1ay be furnished 1.n sections not l~ss 
tban 12 feet in length. 

C. In less thtm carload rail shipments, pipe for culvert! 
longer than the lengths given in the following table inay 
be :furnished in the uli.niulum number of sections which 
will produce the totnl length ordered withou.t t'l:i:Ceeding 
the secti.on length gi.ven 1n the table: 

Nominal Diameter of Pipe 

18" and under 
24'" 
30" 
36" 
42" 

\ 

Maximum Length of Sec
tion of L.C.L. Rail Ship
ment. 

22 feet 
20 feet 
18 feet 
16 feet 
12 feet 

Suitablo coupling bands shall be furnished for pipe 
shipped in two or more sections, which coupling bands 
w-ill be paid for in nccordo.nce with provbioue of Article 
!?4.17.0?' • 

4121.05 ELBOWS AND SPECIAL CONNECTIONS. ,vhere 
· elbows and epecial connections are fabricated by ruethoda which 
destroy the- s-pelter coat, the elbows or specio.l connections 
shall be regalvanized after fabrication or shall be mnJo from 
metal 2 gages heavier than the guge of metal required for pipe 
of that diameter, but not heavier than 10 gage . 

4121.06 COUPLING BANDS. All field joints shall bo ma.de 
with separate ba.1.uli! or with serul-cireular bands which are 
t1:ecurely riveted with a.t len.st one se.mi-cireun1ferent-inl senr.u 
to eac.b. section of pipe. The- wiUth of sem.i•circulo.r rivet.e.d 
band.a ahall be not less than. 7.0 inchee fo-r di.amete-r.11 of pipe 
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30.0 inchea and 1u1aller ~nd 12.0 lnehea for diameten 36.0 
inches and l&Tger. 

All bands aha.11 be connected at the eDd& by angles ha.ving 
& minimum dia.menaion 2x2x3/16" and of length equal to the 
dietanee between crests oJ outaide corrugations on the ba.nd 
plua 1". These angliei:i shall be riveted to the band with not less 
than one rivet in the creat of each corrugo.tion.. The angle.s 
&hall be eoo.ted with spelter by the bot dip process, after shear
ing to length and punching. 

Bolts and angles for coupling bands shall have a coating of 
not leu than 1.0 oz.. epelter per square foot of surface, except 
on female tbreada. 

-illll,07 HANDLING PIPE. Pipe ah&ll be he.nd1ed carefully 
to avoid damaging the spelter coating. Pipe on which the 
apelter coating has been damaged may be rejeeted at the 
1ite of the. work, regardleu of the fact t.hat the pipe may ha-ve 
been previously approved by tbe Engineer. 

Section 4122. Corrugated Metal Subdrain Pipe 

4122.01 DBSCJUPTION, Corrug&ted metal pipe for under· 
drains shall coniply with the following requirement& Unless 
otherwise specified in the contract documents, the pipe .shall 
be perforated. 

,122.02 TYPES OF PIPE, Pipe may be any one of the 
following types; 

A. Type I. Helically corrugated pipe with a helical lock 
f'le&m in di.funetcre 6 to 21 iuchea, inclurl ve. 

B. Type n. Helieally rorrugated pipe with a welded longi· 
tudi.na.l seam in diameters 6 to 21 inches, inclusive. 

C. Type m. Cireumferentially corrugated pipe with a 
welded longitudinal seam in diameters 6 to 21 inehea, 
inclusive, 

D. Type IV. CireumferentiaUy corrugated pipe with 
riveted la.p joints in din.metera 8 to 21 inches, inclwdve. 

4122.03 "HAPE. The pipe eball be of the full circle type. 

,122.04 HEJJOALLY OORBtJGATED .PIPE fl'YP.£8 I 
AND m AND WELDED PIPE WITH OI&CUMl'EBENTIAL 
OOB.BtJGATIONS (TYPE Ill). Pipe with helical coTrngations 
ahall have a cantiauona lock Mie.m paralleli.ug the corrugnti.on.111 
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' 
or Ji cont,tnn.o\l~ lt-eld('ld kingitudinlJ seam extending fTom end 
to end l)f ea.rh Jt'ngth of pipe. \Veldml pipe with eireumferen
tial corrugabons i!hall have a. continuous weldell longitudinal 
aeam ertond-in" from end ti) end of each length of pipe. The 
lock seanis &nd wolded &ea.ma shall be fabricated in &uch a 
ma.nn,er that they will not affeet the aha.pa or norui.nlll di-
1Unt1tet of the pipe and so that they will not ct~ate an element 
uf weakn'6HS in the pipe. 

Except as n1odified in this Article and in Article& 4122.06 
to -tl.22.101 incluirlve, plpe with helical corrugations {Types I 

· and Il) and welaed pipe with circumforeutial corrugatioru 
(Typo 'ill) -shall c-onform in a.II respects to the requirements of 
the Standard Si:,eelfications for Corrugated Metal Culvert 
Fipi;, De!llgnntion 1136, of the Ameri.c&n As:<1ocia.tion of State 
Highway Uffif'1:tla. 

¼122.06 RIVETED PIPE Wl'l'B Cmcu:MFEB.EN~lAL 
CORRUGATIONS ('l'XPE IV). Riveted pipe with circumfetu• 

i tial corrugations (Type IV) 11hall be, fabricated so that, except 
t !or the perforations apacificd in Artielt'I 41!?2.07, it shall con· 
1 form in all respects to the rcquLrements of the Stonda.rd Speci• 

ficationa for Co:rruga.ted Metal Culvert Pipe, Designation M36, 
of the American As,ociation of State l{ighwa.y O.fficin.ls. 

4122.06 CORRUGATIONS. tn pipe having a diameter of 
HJ inch!"!!: or less, the corrugatiotU in helically corrugated pipe 
(Types I and ll) or in welded pipe with .circumferential cor• 
rugu.tio11& (Type Ill) shall be nut less than 1%, inches or mo-re 
thn.n 11i inch.el'!, center to center, measured at dgbt angles · I to the direction of the corrugations, and they shall have a 
depth of not le~ than ¼ inch. In pipe having a diameter of 

1 more than 10 in.cbes a.od not more than 21 inche•, the corru
gations in pipo of Typei, I, TI and ill shall be not less than 
l'¼ in-0he» or more th.n.n 2~4 inches, eenter lo center, measured 
at right angles to tho direction o:l the corrugations, and they 
'llh.a.11 have a. depth of not -leas than 7/16 inch. 

In riveted pip('! with cireumferentia.l corrugations (Type IV) 
the Uimen!li01ls of the corrugations 11ha11 conform to the re-
quiren1ents of the Standard Spe4!ifications for Corrugated Metal 
Colvert Pipe, Dt>signat{on M36, of the • .\.meriee.n Auocia.tioo 
of Sta.te Highwfl.y Officials. 

I 
In bolica.lly corrugated pipe the angle between the direc

tion of the eorruga.tioua and the longitud.Inal uis of the pipe 
e.h...U not be le!ta than 45 degreC's. In ciramnferenti&lly corru-
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gated pipe the &.ngle between the direction of the eonugations 
and the Jongitn.dinal axis of the pipe shall be approximately 
90 degrees. 

4122.07 :PERFORATIONS. In all types of corrugated 
metal pipe underdrain!f the perforations ~hall be arranged in 
two grou-ps of longitudinal rows placed symmetrically on either 
side of an unperfora.teJ. segment corresponding to the flow line 
of the pipe. Within ea.eh gron{'1 the rows of perforations shall 
be epneed tra.nsYersely a.pproxllna.tely l inch,. center to cc.ntec1 

and in each row the perforatioUJJ i;ha11 be lorAted in the inside 
crests of all corrugatioru, except that perforations are not 
required within 4 inebes of e!\eh end oi eac.h length of pipe 
or in the crests of corrugations where sea.ms are lorated. The 
perforations .shall haYe a diameter of not less than ¼. ineh 
and not more than % inch. 

The minimum number of longitudinal row■ of perforation.a 
and the minimum width of the unpcrfora.ted .segment !hall be 
as specified in 'l'able I. The eenter lines of the top or outer 
?'OWs of holes shall be not rnore than 67¾ deg-ree-8 from the 
center line of the unperforated segment. 

4122.08 SPELTEB. COATING. The finished pipe shall be 
coated on both .sides with r,rime, western spelter or ~qual at 
the rate of not ltis!I than 2 ounce! per square foot of a.ouble 
expo~ed surface as apeci:.fied in See.tion. 4 of the Standard 
Speeificationi, for Corrugated J.Iotal Culve-rt Pipe, De!dgnation 
M:36, of the American Association of State lligb.way Offil'ial.s, 
e.1:eept thnt tho spelter coating may be applied in accord&nc.e 
with on,e of the following alternate methods. Unless other· 
wise specified, either of these alternate methods will be ac
ceptable. 

Alternate Method No. 1. The pipe shall be galvanized a!tor 
being fully fabricated and perforated. 

Alternate Method No. 2. The pipe may be fabrieated from 
galvanized sheet11 or strips and no further galvaniring will be 
required ,11ft('1' fabrication or perforation if the apelter coating 
hat" not been injured in the fabrirationg proceu. 

4122.09 GAGE AND WEIGHT. }7 or corrugated met11I pipe 
undcrdrains the gage of the metal shall be not lest'i than that 
shown in Tnble I and the ave-ragt>- weight per linear foot of 
fi..niued pipe shnll not 11nderr11n the weigbt given in Table I 
by more than 5 per cent. 

• 
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4122,10 COUPLING BANDS. Field joints in corrugated 

metal pipe uudenlrai.n..s shall be made with galvanized band 

couplers of tbe aame base metal as that used in th& pipe. Band 

· c()uplers -~hall have coi:rng:ations that me11b vdtb the corru-
' . 

gations of the pipe. They &hall be nt lea~t 7 inches in width 

·. and eball bo of metal of tbe saJoe gfq;e no..mber as the met.a.I 

in the pipe. 

11 a one-piece band coupler i~ us-ed, it shsJl be faetened with 

,.two %•inch diameter galve.nizoil bolts; if' a two-piece coupler 

is ui:;ed, it :-,hall be fn.:-.tened v;-ith four %·inch diameter galvan

ized bolts. Other equally ef!ecti..-e 1nethods for connecting the 

sections may be use,l if approved by the Engineer. 

TABLE I~Diwcneion~ and Weights of Pipe and Spacing 
of Longitudinal Rows of Perforations 

Weight per linear <oot of pipe 
Heliully 

corrugated 
with 
l~k ,M,, "' welded Circutnfer• Min. Mm. 

Nominal 
Galvaniud ="' entially No. ~f wkkh 

inten:ull ~heet (Tie' I cornigated row, of 

diameter gage an II) witb of =P<'· 
numher and cir- rh:tted rcer- £~rated 

C"ttmff'r• lat> joi.ntl ora- .... 
entially (Type IV) tion, ment 

,;,orn18a.ted 
with welded 

,~m 
(Tl-pe lll) 

Inchb Po11nd1 Pou.nd! Inrhe1 

• 18 3.6 ····- - • 41/i 

• 16 6.2 7.3 4 7 
10 16 7.6 9.0 ' 9 
12 16 9.9 10.5 6 91/2 

15 16 12.4 12.9 • 13 
18 16 14,8 15.3 6 161/1 
21 ,, 17 .2 ' 17 7 6 20 

Section 4123. Sectional Plate For Pipe and Arches 

lg l 4123.0l GENERAL. Bolts and corrugat£1d n1etal plates for 
I 

I 

use in con.strurtion of sectional pipe and archc1. i;hnll comply 

with the rcqu.ircn1cnts of A.A.S.H.0. Spe<1ifien.tion tor Bee• 

tiona.l Plate Pipe and. Arche~, Division JV, Section Hl of Stant.1• 

Specifications for Highway Bridges (1944) .. 
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Section 4124. Concrete Culvert Pipe 

4124.01 GENERAL REQOllEMENTS. Th~o ~peeifica· 
tions cover reinforced and non-reinfon:ed concrete pipe in• 
tended to be used for tho toMtructiou of culverts and storm 
aewerl'I. Pipe furu~hed under th~e ~pocifieati(lns sha.11 be pro• 
dueed by a plant for which the uiethod of ma.nufaeturo and 
quality of product have been approved by the C-ommi!!!!:iou prio-r 
to the date of award of contraet. 

The equi.pment and rnethoils for controlling the p1"oportions 
for the concrete, t.he forming a.n<l r•ln!'.'ing of rainforcement, the 
consolidation of the eoncrete in the mold!!, the protection and 
curing of the pipe) the- mold$, heade1s anJ. pallets, ahali be in
apected e.nd ap,Proved by the Engineer prior to beginning fab
rication . 

The Engineer ah&ll be allowed at least seven da:ys in which 
to pass upon methods a.nd equipment aftel' receiving written 
notice that preparations for the fabrir:ation of the pipe have 
been completed. 

No pipe shall be a.pproveJ under tb.ese spccificR.tions unless 
tha.t pipe or other pipe of tho same aize previously produeed 
at the same plant has been fa.brieatcd under the inspection 
of the Engineer. 

For preliminary approval of the product of any producing 
plant, tho producer !!hall furnish for tt>-5t purpotles, at le&Bt 
five section.'! of each size of pipe, made on different dnys. 

In case any test specimen fails to meet the specification 
requirements tho produeer shall furnish two adJitional tl'st 
epeciruens for each se{ltion which faile<l. 

Preliminsry strength te1:1ts will be made only on pipe w-hich 
has attained an age of 14 day$, during which the average 
temperature of the. air surrounding the pipe ha.s been lf,.t 
Jea.,..t 60" F., or 28 days if the nverage temperature of the air 
surrounding the pipe has been les~ than ao• F. 

The manufacturer lillnU fu:rnil.'h n testing frame conveniently 
located netlr the plant, built in ac(".orilat1ce with p111.n11 fur• 
nished by the Io,vn Highway Comrui3M1on and npproved by the 
Engineer. 

4.124.02 OLASSIFIOATION. Contrete. eul,tt"rt pipe wil1 be 
furili:!lhod in three clnssea according to their strength. ThOfe 
clasaea will be de!lignated 1500D pi1)e1 2000D pipe, &nd 3000D 
pipe. 
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I 

1
· The three cla11se.l'l of pipe t.hall be indicated by the marks 
"l5D/' "20D.'' and "JOD," and these class mt.tkings, aleo 

•· tbe date ot mannf'actul"O and the trade mark shall be plainly 
' 

I 

I 
' 

marked or atenl'l'led on the inside ot the pipe near the tongue 
a.nd not later tbau 24 hourl'I a..fter pipe a.re made. Any mark
ings mo.l'l.e by the. use of pairrt shall be renewed before the 
original markings become unrea.da.ble. 

'12f.03 STRENGTH. When teated in a.eeorda.nee with the 
method herein speci!ied, the strength of the pipe in pounds 
-per foot. of la.yUlg length shall not be less than sbowu in the 

following table: 

!1,1inimum Stcenath of Pipe 
Diam- Pounds pf't Foot 0£ l...eni;;th - 3 [d,fe Bearin~ 11.[ethod 

"''' Ultimate Load for I Load to produce 0.01 inch of 
Pi~ 

Vadoua Cl.uses of Pipe I Cncck in Concrete Pipe 
In, 3000D I 2000D I 1500D I 3000D I 2000D 

12 auoo 

i 
2000 

) 
1500 I 2700 I 1800 

15 o---o 2500 1875 I 2850 1900 
"'" 18 4.500 3000 2250 I 3000 I 2000 

21 5250 I 3500 2625 3150 2100 

2! 6000 4000 3000 3300 2200 

"' 6i50 !500 337:5 3450 2300 •• 
30 7500 5000 3750 3750 2500 

36 0000 6000 4.500 4500 3000 

42 10500 7000 5250 5250 3500 

48 12000 8000 6000 6000 4000 

54 13500 9000 6'750 6750 4600 

60 15000 10000 7500 7500 5000 

66 16500 11000 I 8~50 8250 5500 

72 18000 JCOOO 9000 0000 6000 
s, 21000 1-1000 I 10500 10500 7000 

' 

4124,04 ABSORPTION. 'fhe a.baorption detenn.ined io ae
cordo.u.ce with A.A.S.H.O. Method 'f33 shall not exceed 8 per 
eent of the dry weight. 

412-i.05 LENGTH OF SECTIONS. Unless otherwise pro
vided in th~ contract documents, the length of pipe sections 
8ball. comply with the following: Pipe of the 2000D a.nd 3000D 
elas..1es in aizea 21 incbee diameter and larg&r shall have a 
l11ying: length of 6 feet.,. All other pipe shall he.'ve a laying 
length not le.33 than 4. feet nor more thall 6 feet. 
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AN 08 KATB&IALS Ex.t>cpt for the pn.rt.iele me rt,qulre

lDebU fo,r eoarse aggtegatl", the material, used 8hall ~mply 

with dt.e req1Ureruenta of the folloldng t;~etion.s of thue ,peei

fieationL Coarse aggregate shliU have _particle trizea adapted 

tu the dimenaioo1 of the pipe and the rts;etbod of manufacture: 

Portland 'C'emeut - .. -·.---~-·-····----·---·-·.Bection i102 
Water ----•·········-·--·•-- --------•-----. _____ ..... --------·-Section l 103 
Fine Aggrecate --·····~---·····-- ···--···--------·-~1.:ction. 4104 
C.o&l'H Aggregate ..... ----------- ........... "····•-•-···--··-Stetion: 4107 
Steel :&ein.forcemeat --····-·········------·--·········-·Se(!tion 4131 

'1K.07 OOJrfOBBTB VIX"tOR.8. The cement, nggregnte~1 

ud water Rbll be ao proportionfld that the flni...:;bed pipe will 

~plf with the strength and ~bS<Jrption re11uire1uents of tbea0 
spdlif':eadoar:, but in no case 1ball the quantity of cement per 

wbti,; ya.rd of concrete be leNi thftn 1.5 '-111.rrels. 

'19i.OI n:&ilOd. The details of thi~l.ness of shell. for1n 

~ dbnenaiona of exid connections, the .!liz8 and dil!tribution 

-of teblto.reement ehall conform to Standar,l Plan l'·l of the 

Io,,. Bl&te- W,hwar Commil!ll!lion. 

fll(OI lriL\NOTAC"l'U&B, The details of the 1nanufa,•ture 

el .$M: pJp, •1-•U oon.lorm to the following requirement-i. The 

tera ·l'ou.t~ l'ipt., -u used ltorein, tba.11 be con~trued to mean 

pipe lilaaufactued: b7 plari.a.g concrete of plaf\tic eon!clistency 

batW&eJ. form, and oonl!lotidated by vibration . 

..._ JJ Wal .at11J1iirem.enta. The storage of cetnent, weasur• 
ia& of ta&t•rlals, mixing, tlie U&e of read•rnixed conrrete, 
pl,ffl,r of tancr&te in poured pipe1 tbe protet>ting of 
GCilWNlt• ta. IIOl4 weather, and tho u!le of adnllxtur~;,j 
thafl eo,np1y·,rJt1i tle reqt.tremenu of Section 2403. , 

& OeetfaC B 11. Feno, for poured pipe shall rest on a 
el~ Qlootb, level t<Jueret-e base at the tin1e tbe con• 
omaupl.,iffll. 

0. 01 tac: 'lia wt J:dnfn1◄e t (fa.pl. Welded wir1;1 fab-
l'la zaldJtsU:Mll'l _,... •• ft formed by a rnar,h.ine 
~ d ti••• ,on. flf wldeh at lean: two e:haH b& 
po IIMt iri..-. ~ Nil, alall laff• diameterll not leas 
lllaa ,C - ,... toot of .._,.e,1 lenJth, but not eo 
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Jarg\J M to render it incon-veni~nt to f.orm & cn.ge of 

a.ny required d1a.meter. The machine shall be so con· 

i;tructed and operated as to produce cages accura.toly 

formed to the required shape iind dimentiious. 

Reinforcement fnhr.ic that ha:! become kinked fron1 

tight winding or other cnur-:e shall bo di!'l!"arUed C\t 

straightened to the extent that a. truly circular cugo 

c.s.n Le formed front it. 

1. Single Line Reinforcement. Cages for single liue 
rei11forte1nont Mnll he so f0rmed that wires in tht"I 
lnps of eircun1ferential reinforccn1e.nt are in. the same 
plane po.rnllcl to the axis oi'. tbe pipe. All laps "f 

circumferential reinforeeru!.\nt shall be soc:ur1Jd by 
welding. La.pa havin,:; a length not le.fill thnn 40 di
ameters o.f tho wire mn.y bo secureU by welding the 
cirC'11rufC'rt>nti11! win?s to eo.e.b of the wires ps.rn.l1f.•I to 
the axi:. of the pipe within the limits o.l' the lllJ). 
Such weld!I ~hall not Tcduce the strength of the cir· 
e.umfl'rent.ial ,vires below 70,000 poun<ls per square 
inch. 

Circumferential laps not le~s than 4 inc.bes long 
will be acceptable, provided the cireu10£~reutial win•,;i 
o.re welJed together vvith n weld or welds tba.t de· 
velop the strength of the wire and do not Teduee thl} 
Btrength of ihe ,vire belo"\\· 70,000 pouuJ~ per 1',quare 

inch. 

2. Double Line Reinforcemeut. Cage~ for double line 
reinforce1ncnt i::;hall be weldeil or se1•urcly tied tfJ 

Jlrovout spreading. Welds ~bn.ll couqily with the ro
quirement.<1 for singlo line reinforecrucnt. '\'hen rngea 
are not welded tho lo.p shall have n length not Je,,, 
than 40 dinmoters of the wiTe. 

D. Pla.ctng of Retnforoemeut. Thi) designed loca.tion ·of 

steel rcinioreemont is sho,\·n on Standard Plan F -1. 'l'l1e 

nctua.l lOl'.a.tion of the 11.teel in the piJJe B'ln.1 ll not vnry 

from the del!ign loeittion by more than the followint; 

arnounta for pipe of the ,-,all t1uekneAl1C!!I notPd '-',ith tho 

further requtr~ment thnt flt no point &ball the eo~er

age be leas thv.o ¾. inch: 
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Wall Thiekues.11 Tolernnee Wall 'l'hiek.ness Toleran.~e 
Inches IueheB Inehe1 Inches 

2 ¼ 4 ½ 
2¼ 6/16 -l¼' 9/16 

2¼ % 4½ % 
2% % ... % 
2%. % 5 % 
3 7/16 5¼ 11/16 

3¼ 7/16 6 ,. 
3% 7/16 7 1::/16 

3½ \I, & 13/16 

3%. \I, 

Except as provided belo-..-v, each plant ru.anufa.cturing 
poured pipe shall be equipped with bolt eutters to whi"h 
is attached a rigitl gaging device for cutting tro.nsveri:;e 
wires to such length that when bent at right angle~ to 
the uh of the pipo the ~nds of the wire will bear 
against the form ,vhen the rein.fC1rcemeut cage i.i in 
eorreet position. 'fhe gage ~hall he sufficiently accurate 
to insure tli.at v.·hen the \\ ire-s .flre bent by the meth-0,J 
employed the c-&ge so 6l1aced w-lll be ~'ithin 1/16 inch 
of the design position. The gn.ge r.bnU be so desiirnr;,l 
that the tilting of the cntter wi.ll not tri!l.tt-rially affe('.t 
tho length of wire cut. 

A chair or stirrup whiuh can Le rigidly &ttae.hed t<J 
the ci,rcumferenhal wires and whit:h ~ capable of 
sp&cing the cage wilhin the abo-ve tolerance ~ill he 
fl..('Cepta.ble in lieu of the spi.ciog method specified abo,·(I,. 

,A method appropriatlc' to the •ction of the machine 
userl shall he eu1ployed for holding the rein£o-r{"em~nt 
cage in proper position in the cn,10 of 11ipe in whil"li 
the conrr~te is eon~oli<late.-\ by n1ethods other thnn vi · 

br11tion. 

The steel in 11ipe with a tingle line of re-inforcen1e1Jt 
shall comply at all points with. the above requirements 
u t.o poeitioa.. The stff_l in pipe bll.ving two hnea o:f re
inforcement 1hnll comply with th& 1bovo requirem.eints at 
all poio.t1 except within the limits of la.ps. '\\'itbin the 
limit, of laps, if the wires lapped are not in the same 
pla.ne paralle1 to thci uia of the pipe the roints mid.,·ay 
betweR. the two wires ahall bo within the aboYe epecifieJ 

tolerance. 
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E. FortwJ. Forms shill be smooth and true to shape and 
dinien!ions nnd be maintained in good eondition. 

F. Plttdng Concrete. Concrete not consolidated during 
placement by a. ma.chine Jesigned for that purpo!10 ishnll 
be eonsoliilntcd hy vibration. External viUrntOTH ahull 
be l!'O 'Rpplied to the forms as to insure against causing 
the forms lo be denttid or deformed. 

G. Curing. The pipe ~hall be cured by one of the methods 
,pacified ill A.A.S.H.0. ).141, or by the application of 
a. light colored Dquid curing compound complying with 
the requirements of ~eetion 4Ll7 immedia.tely after the 
form11 are removed. The rate of aripli<."atioA shall lJP 
not le!l'I than one go.Hon '[ICl" 135 square feet. 

R. Ya.rdmg. X..ines of pipe tn storage yards sho.U be placed 
at least two feet apart with both enda of each pipe 
readily accessible to facilitate inspection. 

4124.10 METHODS OF TEST. Tho load required to pro
duce 0.01 inrh c-rack and the ultimate load shall be dste-rmine,1 
by the 3 edge bearing method in e.ccordance ,vith the melho<l 
preseribetl in A.S.T.'M. 076, except tb11t the sp11.<:ing of the 
bea-ring strips ehall coU'lply with tho following: 

Tho iot.erior vertical @ides of. tho strips flhall be p:uailel 
!llld iq1ace<l. a. di.stance apart not less th11.n 0.5 in<'h, nor mc,re 

:. than 1.0 inch per foot of diamate-r of the pipe, but nr'Jt le~i. 
than 1.0 inch. 

Testa for absorption shall be perforn1ed in accoraance with 
the methnil. prescriLod :in A.S.T.ll. C76. 

In ordor to dcteTruine the lo~a.tiou o.f reinl'OT!~en1ent within 
the plpe tbe Engineer may requiro not n,ore thfln J(j holr.~ 
or slots to be cut in the inner and tbe outer surfaces of eath. 
of a. number of pire not greater t110.n the numbt"r of plpo 
which may be Tequired to be tested for atrength. The pipe 
furniahed for this test n1ay be in addition to tho!\G required 
I.or strength tests. 

4124,11 PE.:BWSSffiI,E VARIATIONS IN DIMENSIONS. 
Ve.rla.tions from design dimeneions shall not exteed the fol· 
lowing limits: 

A. Internal Dia.meter. For pipe having nomin$.l dirunetera 
36 inches &.nd less, plus or minus 1.0 par cent. For p-ipe 
ha.Ying nominal diameters greater than 36 inrhes, plua 
or minus 0.75 per cent. 
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B. Shell ThiclmeBSi. For Jesi1n thiekn&ne,s three inches 
a.nil leAA, minus 7.0 per cent. For design thirJmesses 
greater than three inchc~, minus i.O per cent or 0.21 
inches, whichever is the greater. 

C. Depth Of Groove. Plus or minu9 4.0 per cent. 

D. Length of Tongue. Plus 0.0 per cent. minus -1.0 per 
cent. 

E. Length of Section. lfinus O.S inch. 

F. Straightness. Pipe designed to be straight with ends 
perpendi<"ular to the &ii, of the pipe shall eowt~ly with 
the following require1oentL 'l'he pla.ne of the ends of 
the pipe shnll not deviate fron1 the perpendicular t◊ 

the axiB of the pipe by more than ¾ inch per foot. The 
wall.,; of the pipe shall not deviate from a. line parallel 
to the axis of the baTrel by more than ¾ inch per 
foot. 

4124.12 ACCEPTABILITY AND RETESTS. Pipe shall be 
acceptable under the strength requirements when all the i:ipeei• 
mens tested con11il:r with those requirements. A retest will l;ie 
made only wheu one or the other or both of the following con· 
ditions exist: 

A. The pipe have attained greater age nnd.er conditions 
favorable to the increa.-;e in strength of concrete. 

B. The pipe have been carefully culled to remove pipe hav• 
ing obvious physical defects or construction defects 
known to the Inl;pector or the producer. Pipe so culled 
tui.U retested shall be required to comply with the sa.mo 
rnquirtnoents ns apply to tbe original te:its. 

4124.13 REJECTION. Pipe shnll be subject to rejection 
on accouut of failure to comply with any of the specification 
requircn1ents or on e.ecow1t of any of the defects liete<l. ae 
eau.;,es for rejection n1 .\. S. T . .!\L C7G. Pipe which would 
otherwii:;e bo rejected may be accepted under any of the fol· 
lowing conditions: 

A. Strength. Pipe ·which fail to meet the atrength te
quiremeul11 f,ir one gnu.le may be eeeeptad for any other 
grade with whu:-oe requirenieuts their strength eoruplios. 

B. Wall Thickness. Pipe which fail to me,e.t the wall 
thiek.nes11 requif('iqients for one. grade may be accepted 
for any other grade with whoPe requirement:t their wall 
tL.iekJJess c.omplies. 
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C. Placement of Reinforcement. Pipe whieh fnil to meet 
the requiremeots a,s to placement of reinforcement 
st.eel, except for the n1inimum ¾ incb coverage require
ment, n1ay be rete$ted and acreptcd , ... hen all the follo\\· • 
ing conditions a.re met: 
1. None of the P.peehnens in the original sa.mplt'I has 

failed to sustain loads a.t 0.01 inch crack and at nlti.
roate less than 110 por cent of thoee ~pecifhid. 

2. At least three represo.ntnti\'e specimens oi pipe have 
been. prepared for test by carefully chipping a'\\·a.y 
the concrete of both ends of the pipe to expose the 
steel, after wbirh the 5peeim.ens thus prepared nre 
tested for strength with the pipe in snch poioition 
that the mi~lacem.cnt of: the 5teel wil ba,·e the maxi
mum effect in redu<'ing the load carrying capacity 

of the piJ>C' .. 
3. "°'hen tef'.ted as pre~cribed in the preceding para.

graph all the "pecimens tested meet tho F-pecifietl 
strength req_uirernents for the grade of pipe they 
Teprt'li-ent. 

Section 4125. Cast Iron Culvert Pipe 

4125.01 GENERAL. Cast iron culvert pipe shall con.form to 
Teqnire-mf'nts of A.A.S.Il.U. Spet>ifieations for Ca.'lt Ir.on Cul
vert Pipe )f-6.J. 

Thia typo of p ipe will not be used in 1500D strength clnffB, 

Section 4126. Clay Cul,-ert Pipe 

4126.01 OENER4J,, Clay culvert :pipe ehnll eonform to 
the requirement:. of the A.A.S.ll.O. Speci.fications for Clay 
Pipe M.-65, except that tho '!!trength by tbe 3 edge Bearing 
method shall be designated in pounds per foot of l:i.ying 
length per foot of nominal pipo diameter. The pipf.l shall bo 
fuTDlshed in two elasses, desig1ul-ted 1500D Pipe and 2000D 
Pipe. Pipe t".hall conform to the strength requirements of 
Article 4.124.03. 

S.ction 4127. Drain Tile 

4127,01 GENERAL. Drain tile shall comply l\ith the re· 
quirements of the A.S.'r . .or, Stnniiar,1 S1iecifil'ntinn1, for iJrain 
tile Designation C-4. Unle:<1s extra qunlity drain tile are !fJ)eei
fiod in the contract docun1ents, 1,taudo.rd drain tile s.hall be 
furnished. 
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Section 4128, Se,-·,;r Pipe 
4l28.0l DESOlUPTION. Thi.$ s€'ction includes the require

menta !or pipe to be wed for 11anita.ry aeWera and for atorm 
tiewera. 

,12s.02 PIPE FOB SANITARY SEWERS.. I~pa ior ll&ni 
ta.ry S61'Jtn·s shall comply with the follvWinl,t l'equlrements for 
the type of pipe 1pecifl1!d iu tbe oontrr~ct doc11111enta: 

A. Olay Sewer Pipe. Clny pipo for aan1taey 11ewers thall 
comply with tLe rer1uirements of A.A.8.li.0. M6.".:. Unlesa 
otherwit-e 1pecified in the i:ontrnet documents, stand
ard clay pipe u.ay be u~ed. 

B. Concrete Sewer Pipe. Concrete 11ewer pipe lha.11 comply 
with the requirerueuta of A.A.S,R.O. 1186. 

C. Reinforced Concrete Sewer Pipe. Reinforrcd eonc-rete 
.11cwer r,ipe 11ha.ll co1nply with ihe r~quircmenta: of A.A. 
s.n.o. Ms7. 

4128.03 PIPE FOR- STORM BEWllRS. P.ipd l.or the COD· 
atruction of storm aewcra llh&il cou,ply with the requircnu~nts 
for one of the typt>s of pipe ttpecified in Article 4JZS.O!! or with 
the reqnire.tnents for COlll'tl!te cul<ert pipe, Section 41~!. Un
leu ot-berwhie specifil.,J in tbe eootra.ct docun,ente, eo~rete 
culvert pipe of the 1500D grade mn.y bi) tu1ed, 

Section 4129. Brick 

4129.01 BUILDING BRICK. All brick uaed in building 
11ha.ll be of the color and texture 1peiii!ied on the p1a:na or in 
the contract documents. The gra.do of briclt furnished lll'hall 
c-ou.fol'ttl to tli.e following apf'Jeliieations for the iaee apoei
fied: 

A.S.T.M. 

Intended Cae Type Ora.de Spec~i-:ation:, 

Exterior W &lli5 Clay or 11ha1e aw 0-62 
Interior Welllll Clay or shale MW C,62 

Ulterior Walls Concrete A C-55 

tl.29.02 PAVING BRICK. Brick Ulled for pa.,·ernent l\'('&1"· 

ing surface ab.all be lug brick of tho type lnd thickness spec1-
fiod in the contrsr.t docu1uents:. 

The brick shall conforn1 to the requirements of the A .. 8.'l'.M. 
&l•~cific.ation for paving hri,•k C-7, with the adJitional pro-
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vi-sion that the rattler loas shall be determined for indi•idual 
brick ~d shall not be more than the follovting: 

'l'hiekn&M -0f Brick 

2½ 
3 
3½ 

}f&ximum Per Cent Rattler 
Loss :£or Individual Brick 

30 
28 
26 

The lo!:111 for individual bTick shnll b6 obtained by comparing 
the weight of in<lividuo.l hrick aft-er testing with the average 

l weight of brick in t.hat samplo before testing. 

4129.03 SEWER BRICK. Brick to be used in construction 

I 
of ma.n.bo1es, eat.ch ba<iins c.nd other sewer installations shall 
oonform to one of tho following types: 

I 

' 

,I 

A. Brick meeting requirement& of .A.8.T.M. specifications 
for sewer brick CS2 g-rnJo M A with saturation coef• 
ficicnt not greater than 0.8. 

B, Brick nleoting the A.S.T.M. specifications for building 
brick C-62 grnde S W. 

C. New paving brick conforming with requirements of 
Article 4129.02. 

D. P&ving trick siilvag,ed from old pn,-1ement may be a.c• 
ooptetl in lieu of new brick, provided they are properly 
eleaueil and ,;;ound, and eom-ply with the requirements 
for uew briek, 

Section 4130. Guard Rail Cable and Fittings 

4130.01 GENERAL. Cable and fit.tinge for guard rail eon• 
atruction shall conform to the following requiro1nents for 
size a,nd c1JLSs of cable specified in the contract documents. 

4130.02 VI/IR.E ROPE. Wire rope for guard rnil shall con• 
.form to the requin,ments of A . .A.8.ll.O. Specification ):(.30. 
Unless otherwise specified, Class B rope shall be furnished. 

4130.03 FITTINGS. All guard Tail fittings shall be- of the 
type specified in the contract documents. In all ca.sea where 
stress ill transmitted through eyebo)ts, clips, turnbuckles, spring 
takeups, or other fittin-is, tho minimum tensile strength of 
such connections when ai-s~u:ibled shall be &t least eqlull to tho 
strength of the ~:ize and clai:;;:i ot .:able or cables ii:peclfied. 

The o.etunl weight of all guard Tail fittings shall be within 
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5 per cent of the the{lretirnl wtigh t fo-r the nomiMl dimensions 
s-pccified on the plan:,,,. 

:E'ittings ::ab.all hn.vµ fl smooth and continuom coating of 
,:inc e1Jplied by tbe hot dip proce~:J. The eoa.ting tihn.11 be 
f'ltronl;"IJ adhl.'rent, shall be free from blU-ter~, acales, holes or 
otfier ituperfel~tio11~. The rate of c-oati.ng on all surfaces, except 
femule thr~ad.i!1 shall not be le~s thun J.O ounce por aqua.re 
foQt, 

\Yeight of coating ~hall be deter111ir,cd hy A.S.T.M. Stand• 
ar<l 1fethod for d1:-tern1inin;;- Wf'ight of coating on Zlllc eoateJ 
nrticles, .A.•90. 

Section 4131. Steel Reinforcement 

4131.01 GENERAL. Steel for the reioforeornent of eonerete 
shall be of the l'li:Z.e and type specified in tbo contract docu• 
ment~, ond sbaJl comply with the following requirements for 
tho t111e arid u<>e ~ t<pecified: 

4131.02 BAR REINFORCEMENT. Bar reinfOT('t'ID~nt she.1.l 
coruply "1"itb tbe following requirement~: 

A. Bar Reinforcement for Pavement, Be.rs used for r&i.n
foreen1ent of P:5\·ernent sli:i11 ~e plain or deformed bars 
of th£• ,.J:ze 1ipf'rifiod, cvnforu1ing with requirements for 
hard gru.de haril or rl\il ~teel baT!{ of the foUowing .A.:--. 
'f,).[. ::::peti£it:at.ions1 o.x!.!ept as outlined herein: 
Billet StN!l Bnrs for Cou<"rete Reinforce,uent ____ .-A-15 
H1'1.il Steel Concrete Rcin!orcernout Bars ---·---~----A-16 
.Axle Steel Bn.r,; for Concrete' Reinforcement __ ,._. __ .A-100 

1. B11rs used 11,- dowel~ ncross @.xpa.nsion joints ehall be 
plain bars. The U'ltn:i.verae b::iTS to which the dowel 
hara are welded 1nay L~ @tr11cturn1 grade. 

f?. Dar~ u.~ea fl..q tie-dowels between adja.eont ~s 
whl're hnNI 1n't1st be bent in in.!!tnllation and l.n..ter 

• 
~tra.ig:htoned, l"lrnl1 be 5truetural grade deformed 
linrs, either hillet ~tr,el or ax1d 1stcel. 

B. Bar Jwillforce.ment for Structure.e. Ba.ffl used for te· 

inforco;rrwnt of :->truetures tihall b(I deformed bare o1 
intermediate i:rrade o:l the :size ~peeificd, conforming 
to th<' reqnirl'ment~ of oitlleT of the followirtg .A..S,T.}.L 
Bpecifica tion~: 
Bi11et Bteel Il1\n1 for Gonc:11.'tc neinforcement . ----A·J5 
,\xle Steel Btir!'l for ConeTete I{(:inforeemeot --·•-···..A•lGO 
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C. Deformations. The fonu of J.cformation eball Lo of a 
de.dign approved by tht! Engineer. 

4181.03 'WIP..E MESH REINFORd'EMENT. Wire meilh 
: Wied tUI reinforcement !or eouereto shall be- electricnBy \Velded 

rectangular me!.h. The siz" 11.nd sp(leing of wires u.n.f1 ,\'eight 
_ f per 100 sq. ft. shall conform to the requirowents ilhown ou 

the plans. \Vire -mesh slt.nll conform to the requirement::1 of the 
.A..A.S.H.O. Speei.ficatioA for ' 1 WeIU.ed \\<'ire Fabric £or Con

.' crete Reinforcement'' M-55. 

' 
Section 4132. Structural Steel 

4132,01 GENERAL. Ex<'ept when alloy steels are ,i11ec1-
fied, all :rt.eel for _pln.tes1 rolled hlit1pes or bars for steel struc· 
tures lihall be furLLi.,lted in ,itructure.1 carbon steel. 'l'he var• 
iou.s types of steel sbull confor111 to the requirer1.1ents of the fol
lowing epecificat.ions for the respective types; 

4132.02 STRUCTURAL CARBON STE:E:I,, Structural car
bon steel shall C'onform to A.A.S.H.O. Specification for "Steol 
for Bridges and Buildings 11 M-94. 

Section 4133. Ri,et Steel 

4.133,01 GENERAL. Wh!)n str11ctu.ral carbon stef'l is u1<cd 
in steel structure.s the rivets usctl in conjunction witL such sleel 
ah&ll eonform to the requireu1cnt~ of tho A.A..S.II.O. Spttcifica
tion for "Structural Rivet Steel' M-!li. 

Section 4134. Miscellaneous Iron and Steel 

4134.01 STEEL FORGINGS. Forgings from which pins, 
roll&rs, trunniomi, or other fol'gcll parts are 1nacle1 shall con
form to the requirements of .1.\.A.S.ll.O. Sjecifieatiou for '' Car
bon Steel Forgings for Tndustrinl Use.'' ~1-102. Clul!s C·l forg
ings shW be used for f.a.bri~a.tion o.f piu:s1 rollcr!II, or trun
nions., having a. dinruetel' of 6 inches or mute. 

! 1 

4134..02 COLD FINISIIED STEEL. l'ins and rolle:r!! h11-vivg 
fL di.0,11'letc.r less than G in<'bcs t'lh:.11 be ruatle frotn <:old fin
ished steel con-forn1ing with A.S.T.}J. Sp61:-ifi,:a.tion for '' Cold 
Finished Bnr Steels anil Cold }'inished Sh.a.fting'' A•!OS:. 

l 

I 4134.03 STEEL CASTINGS. Steel <:fl!'!ting-s 1'lr,i,1l confori1i 
to the reqltlremeJ1ts of A.A.S.H.O. Specifi~ntions for '' Carbon 



• 

328 
Ill!~ 

Art. 4134,03 

Steel Cu.ti12g1 for Mi.scellaneo.ttB Industrial U~M.'' M-103, 
Grade- B-1, il'Upplemented by the following proviJ:ion:.s: 

A. WorJana.nship, Steel ca.stings shall be true to p~ttern 
in form and dimen~ion1 free from pouring faultB, spongi
ness, crack~1 blow boles and other defects in po~ition1 
affecting their J<trongth and -valne for the servioe in· 
tended. 

B. Blow Holes. The finished castings shall show no blow 
holes exceeding ~') square inch in orea or one inch in 
length, and the total length of cavity cot by a straight 
line laid in any direction shall not exceed one int'h in 
one foot. 

C. Defects. Large castings, if required by the Engineer, 
shall be suapended and hammered all over. No cracks, 
flaws:, or other defects shall appear after such troat
mont. 

D. tTnfilleted Corners. Steel ea.stings eha.11 be free from 
unfilleted angles or oornet"s. 

4134.04 IRON OASTINGS. Iron cnstings aha.11 eonform to 
the requirements o--f .. A.A.S.H.O. Spccificn tion for t 'Gray Iron 
Castings 11 .M-105, supplemented by tho following: Cla.ss 30 
sbnlJ be UBcd unless otherwise sre..:ified in the eontrnet docu
ments. 

Castings ahall be boldly ti11ctcd at angles n.nd the ~rises 
shall be sharp and perfect. Casting.-i shall be true to pa.itern 
in furm and dimension.s, free fro,n pouring faults, sponginess, 
crn<'ks, blow holes or otheT deforts in positions affecting their 
strength fol' service intencle<l. With the npprova.l ol tho Engi· 
neor, 1ninor defects which do not iru~air the etrength of ca.st
ings mny be welded by an approved pro<!e:=is. Castings ·which 
have bl"en welded without tho permission of tho EngjnePr 
sh.nil be rej<>cted. The frinnes a.ud grntos !or drainage op(•n• 
ings shall be 11tra.ight and i;ball fit properly toge-th.er so that 
trnffit'. ·wi.11 not ca.use them to rattle. Rough spots which pre· 
,·ant suitable fitting may be removed by grinding. 

,13-1.05 WROUGHT IRON. All wrought iron pJo.teB shall 
eonform to the r-0quirem(1nt/l of A.A.S,Jl.O. Specification for 
"'\"rought Iron Plates" 111-99 for Stando.nl Plate .. All wrougl1t 
iron shnpea. or bars shall conform to the requirc1nont.s of A.,.\. 
S.H.0. Spc<'i.fication.s for "\Vrought Iron Shap88 or Bars'' 
~[-100. 
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4131.06 WELDED STEEL AND WROUGHT moN Fll'E. 
lrnlcaa other~·Ue tpecifietl, all welded steel or wrought iron 
pipe aba.ll be stand;lrd wcigbl bla.ek pipe conforming to the 
req-uirements for the reapective type of pipe in A;A.8.H.O. 
Sp~ificn.tion8 for Welded Wrought Iron Pi1u:,1 M-101, or .A..S. 
T.M. Specifica.tiona: for Black and Hot-Dipped Zine Co¥.ted 
(Galvanized) ,;v~Ided and Seamleea Steel Pipe for Ordinary 
Uses, A-120. 

Section 4135. Paints 

4135.01 GENERAL REQUI&£MENTS. Paint ahall conllist 
of pigments of th6 specified composition ground to the re
quired finenesa in the :-rccified vehicles; to which shall be arlded 
thinner and drier; as may be required in the specifications 
for ea.ch kind of paint. The fine:uess of th-a grinding ijball be 
such that when the pign.i.ent e:rtre.cted from a representativo 
sample o! the pa.int is wa!!hed with gasoline through a. No. 
325 81.e~e uutil no trare of pigment Le evidenced in the wa&h
ings, not more than 3 per cent of the total weight of the Blllll.[>le 
shall be retnin"ed on the sieve. The paint l!b.all conform in 
color to tho sample furnished by tho Comntiss.ion. The br,1sb
ing consisteney shall be !IUCh that when the pniut IB npplied 
to a. smooth and clean ,·erti.cal steel surface there shnll Le uo 
running, streaking or Bllgging of the p11int <luring the time 
required. to dry. 

\Vhen pa.iuts other th11.n aluminum and blaok paint for guard 
rails a.re Lrushecl on & cloa.n1 dry ·metal panel at n r1:1.te of 
500-5GO square feet per ga.llon tho p1lint11 shall dry firm and 
ha.rd in lee thn.n 18 hours. 

4136.02 VEIDCLE. 'fhe vehicle of the various paiuUI shall 
con11iat of linseed oil or vurnish of the quality apecifieJ, witli 
urier and thinner required to give the paint the ile1sirod Jry
ing qualities. 'fhe vehicle shl\.ll not conlniu more tbo..n. 0.5 ver 
cent of v.-ii.ter. '11he col)lponent~ of the vehicle aLull <.'onforin t0 
the following requircment:i. for the rep;peetive materials: 

A. Raw Lin11eed Oil A.S.T.M. Speeificn.tion1L.. D23--i 
B. Bolled Linseed Oil A.8.T.M. Spec.ification.... D260 
C. Liquid Drier-, A.S.T.M. Speeifica.tion.. .......... .D600 Class B 
D. Minernl Spirits A,8.'f.M. Specification.~--····· D235 
E. Polyrueri.i:ed Linseed Oil The linp;eed oil 

ahe.11 be bodied by lo,v te1npera.ture cooking 
at e.tmospheri~ pros@ure to produeo the de· 
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sirod con.alstency. It ,'!:all i:onform to the 
following requiren1enta far t.he {'ODsisteney 

o.t oil P.pecifird: 

1. Color on tbe He-1Uge C-nm• 
pnt'1,l.t.l)r s}Ulll nr,t be r1arkt-1" 

than ---·-~·•'•-•················· Xo. 5 
2. A.cid Numher .. _ .. Nor moro 

than·-··--···-•----··········•·---- 8.0 
3. Iodine Xurubef (Wije) Not 

less than •-··•·····--····•········· 140.0 
4. Saponification Xo. not )6s 

hi .. ,135.02 

No. 5 

14.Q 

115.0 

than -~--------·-······-····· 106.00 190.0 
5. Speritir; Gravity nt 60• F ... 0.048 to 0.952 .960 to .973 

6. \"iseo5"ity (Gardner-IIoldt 
Scale a:t 'i7° P.) ------------••···· Q z. 

F,- Spar Varnish for Ahuninum Paint. 

Thi!! rpecification i!I dosigoed to procure n 50-~allo'l 
lf'ngth, 100 pi'r ecTJt phenolic or nlky,1 resin ¥arnish 
co1npl~'lng with the tollowin!: requirements.: 

1. Composition. The total ~0JiJ3 in the Yn.roish p,hsU 
not be leu than 55.0 per cent. 

2. Viscosity. 'J.'he varnir<b shall have a >'illeolUty c-f 
''B 11 to "Dn on the Gardner-Holdt seale at 77~F. 

S. Ka.Uri Reduction. The \'arni!'.ih t!hall pas.s a 140 p~r 
c~nt Kauri rcduetiou t0t,t at 77° P. 

4. Skinning. '!'ho ,·a.rni~b 1,hl:lll show no t1kinning aftr-r 
48 hour• in threo-quo.rter filled tightly' c)oireJ con

tainer.,. 
5. Color, The color shall not be darker t!mn nine on 

the pnint o.ud Yo.rnish Uelli~ Compnra.tor. 

ti. Appearance. Tho v.:trnish shall be, clea.r~ homogenc~ 
out', and frae froru ~w>pe1Jded matter. 

7. Water Re11istance. A flow ()Ut film on a tin plateil 
pnnt'l. dri1!'1 for t8 h(lurs Ahall witb~tstnd irunleri<ion 
in wnter at roon1 tcrurerlloh1rc, fur !!J houri'! without 

·whitening or dulling. 
8. Perfo1'1U:inr-e. '''hen e-omhincd with rnste alun1i11um 

in accordance with provi..!!ions of Paragraph 4135.0-i:F' 
tb.s ref!ulting pai11t 11,ball sbo,v the cba.Tft.CtC'l'i~tic"! 

speci.£ied. 
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G. Alkyd V:lrnish. This "Peerl'ication i.a designed to pro" 
,luc(, a.n aJkJd uixn\sh froe iro1n roi.in an<l ro»in Jcriva
ti.ve,. 'fb\1 , 11,rnii-h ~hall l•e uf the- nlky,1 1Jhthalntc typ•'· 
The tot11.l fi/.lUJ~ Ly ~·t.igl1t. :-111.all not bt1 lesi\ thn11 \ilJ p.i•r 
cent. The :-<Oli<ls sh111l be t-ornpu:-.e<l ot not }e,i,g tb.:1u 
2\i .O i,,er <:!'-nt pbtl1i.ht aI1liy.Jri,tc- ttntl. 50.U to 60.0 pPr 
cent •tiya benn ur li1,1,t·1·1l oil or a co1ubinution of tl1e 
two. The varniiili shnll bl;! clear, tran:-parc11t 1u11l homo
geneou:11 :,n<l confonn to the folJ111, ing roquircu,ents: 

1. Acid Number. The acid nurnber of the vnmiMh so1i<ls 
shall not be greater tha.n il.O. 

2. Vlllcosity. The varni:!h shall show vi.~co,rlty V to Y 
on the Ga.rJ11er-Holdt ~caJe at 77• F. 

3. Color. Tl1e C'olor ~hall not be darker than !I on the 
pa.int 11.n1l vnrni9.h llcllige Con1ptU"nt.or. 

4. Drying Time. The drying ti1uo shall be ndjusted to 
moet the drying time requirement for the pa.int 1n 

whilli\ it is to be usod. 
5. Wa;te.r Resistance, A flow uut fihu on a. tin plated 

panel dned for 48 hours shall be imroeri;ed in a. beaker 
of water for 3 hours. The panel, wiped carefully and 
nllowed to dry at room temperature. Any whitening 
or dulling shnll dieappear c<11npletely within 30 min• 
utos after the liancl is wiped dry. 

6. Compa.tability. '\\'hen gron.nri ·with the pigments 
q,ociticcl for the paint, the Ynrnish shall show no 
appreciable thi.cken.ing or livering nftcr standing 
48 hours in tt ¾, filled tightly closeU container at 
100" .I:'. The varnish shall be ruiseible with mineral 
spirits in all proportions, 

H. Turpentine. A.S.T.}.1. Specification D•13. 

4136,03 PIGMENTS. Except for aluminum, pigments used 
in the n1ttnufacture of paint shall be in the dry form. The 
respectiv-t, pigments shall conform to the following require
ments: 

A. Aluminum Pigment Paste, Type A 
A. 8. T .1f, Sped fie o.t 1 on ···········-···-······· .... -·· ..................... D4 7 4 

B. Blaek Synthetic Iron Oxide 
A.8.T.M. Spedfieation ...... ····--··· ••·················•·· ..... _ ... - . .D769 

C. Cbromi~ Oxide Green .A.S.T.M. Specifications ········-··D263 
D. Lampbla.rk .A.S.T.l-f. Specification ......... ·-···--··-···· .. ····.D209 
E. Zinc Chromate A.8.'L'.M, Speeifica.tion ·-···-··-··--·······D478 
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F. Red Iron 0-x.ide .A..S.T.lf. Speeifieation .... ,.. .. -----·-----DB4-
Cln.ss II except that the total iron oxide calculated 
as Fe.,p8 shall not be le11s than 80.0 per cent. 

G. Magnesium Silicate A..8.T.M. Specification ____ ···-----D605 
R. Red Lead (97% Grade) A.8.T.M. Specification _ .~.....083 
L Titanium Dioxide (Non-Chalking Type) 

A.8. T.M. Speeifica.tion ·--·-············-····•-•-·-···-·····----•-······D476 
J. Zinc Oxide (Aeicular Type) A.S.T.M. 8pecifies.tion..D79 
K. Silica, Silica. pi(.'1:ne,nt sh&ll be not leY than 99.5 per 

cent puTe Silicon Dioxide (Si.02) me.ting the ap
pro'Val of the Engineer. 

4135..04 PA.INT COMPOSITION. Paints ~ball be eomp08ed 
of pigments and vebic.Jes conforming to the requirements of 
Artie1es 4135.02 and 4135,03 and shall eon£orm to the following 
requirements for the re!!peetive type of paints: 

A. Wbite Palnt. White paint shall be of Tita.niUlJl Dioxide 
Zinc Oxide type eonforming to the following require
ments: 

1_ Paint Oomp-osition-
Pigment --··•·••····•···•······-·· .... . .... not les-s than 52.0o/'o 
Vehicle .. ., ..... ·-···••· ·••-···-···-··-····-not more than 48.0% 
Weight per g11llon at 77• }""' ... __ .not lees tha.n 12.0 lbs. 

2. Pigment Composition, 
Titaniwn dioxide (Non•chalking 'l'ype) .........•.... 23.0% 
Magnesium sihca.te ········-··-··· -·-· ...... ~--· •.. 32.0% 
Zinc Or:ido (Aeieuln.r T.:,1Je) . ·-• ................... -.34.0o/o 

Silica. .................. ·-····-···· ···········-·--· ·--·-····--•······ _ll.0% 

3. Vehicle composition. 
Raw lirueed oil--·-•---· --· ·--····--·-,~ ---·- .... 40.0o/t1 
Polymerized linseed oi.l, z, ''hu:osity ---··········•25.0% 
Drier and min&ral Rpirits ···-·•-·--·-··--·· ·····•··-•···35.0% 

4. Primer Coa.t. For tho first eo11t of pa.int e.ppliud to 
wood the paint inu.y bo thinned by adilin.g to one 
gs.lion of po.int eonforming to the foregoing requlre
ments, 1 pint of turpentine or mineral ~pirits. For all 
subsequent ooa.ta or on other !!Urfaee.s the paint shall 
not be thinned. 

B. Zinc Ohromate Sho1> Coat, Zinc chromate pa.int far shop 
coat on structural steel shall be zinc ehrornate•iron arlde 
paint conforming to tbe following require.tnenta; 
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1. Palnt CompoBition. 
Pigment ·--·-·-·•··---·--•-•·--··not leas than 45.0% 
Vehicle __ -----------~---not more th&n. 55,0% 
Weight per gallon, a.t 77° F., ______ not lees tha.n 11.0 lb1. 

?:. Pigment CompoB1t10n. 
Zinc Chrornate .. ,u----·----·---·······-·-----------50.0o/o 
Iron Oxid a· ~--· __________ . ----·=·•··••-•-·-----• .. -·---.25.0o/o 
Ma.gne!ium Silicate ···•·····-·······--··--··---··--········J!5.0% 

3. Vehiele Compo~ition. 
Alkyd Varnish ____ . -----------------• --···-··-····-····-70.0% 

Raw Linaeed Oil . -•----.- ----·-·······-···-···-······ .. ···l2.0% 
Thinner and Drier ---...-•···-·-·-·-·········· ..... - ...... _ ......... l8.0% 

C. Red Lead Paint for Shop Coa.t. Bed lead p&Ult for ahop 
coat on structural steel sh.all be Red Lead Paint eon
.forming with the following requirement!I: 

1. Pa.Int Compositlon. 
Pigment •--·-···-····-···--·····-····--not leu lha.n 79.0% 
Vehicle -···-·-······-·-··-··---·•····nQt more than 21.0% 
Weight per gallon at 77• F ...... -.not leu th.u. 25.4 lbs. 

2. Pigment Composition. 
Red Lead {97% Grade) ··········~····-·····-···-···---100.0o/c 
To ea.ch 100 pounde of pigment there aball be 11,dded 
0.25 lb. of aluminum &tearate either dry or gelled in 
mineral spirits. 

3. Vehicle Composition. 
Raw linseed oil ······-···-··· ............... ·-·····-·······--·40.0% 
Polymerized linseed oil, Q ''il'leosity ·-······-···--···25.0% 
Mineral Spirits ---·-·····-······ ... ·-· ·-· ·-·-··········--•-··--30 .Oo/c 
Drier ··········--·--··--·-·•--··-···-·····--··--·--··--·· 5.0% 
Mineral spirits added with aluminum stee.ra.te gel 
e,ha.11 be figured &8 part of the vehicle. 

D. Zinc Chromate Pa.int tor First Field Oo&t. Zinc chro• 
mate paint for fire.t field coat on structural steel sha.U 
be zine ehromate-irou oxide paint conforming to the fol• 
lowing requirement.I!!: 

l. Paint Composition. 
Pigment ._ -·· ·····-···· .. ·~•-•···""''···-••·· not less than 45.0o/o 
Vehicle -···--···········-···•-·-·········-·not more than 65.0o/t1 
Weight per ga.llon, at 77• F ......... not le•& than 11.0 lb1. 
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2. P.lgment OOmposition. 

Zint Chromate ·----•--·· .. ·-·--···· ·------··· 50,0% 
Iron Oride -····--·-··-•--·---- _______________ 24.7% 

l en,pbla.ck --·-•·-·····-·-····-···. ,.--~---•---- 0.3% 
.\tag:nesi\.UJl Silicate ___ .., _____ ... ·=- _______ ···-~----····-··25.0o/o 

3. Vehicle Co01poS1Uon.. 
Alkyd Vnrui.sh ---·-·····-··--·••--. _ --••s..,. _________ 70.0% 

Raw Lin~e,ed Oil ------··· ----..... -•-·--·-··-----1:?..0% 
Thinner and Drier .. ______ . ., .. ~ ____ ...___ ...... _____ , ____ JS.Oy'o 

E. Red Lead for First :Field Coat. Red lend paint for First 
Field Cont 1:1ball be Red Lead Iiaiut conforming with the 
follO\\'ing requirements: 

1. P&i.Dt Oom.poaitiOD, 
Pigment --•-·-··•-"··- ....... _ .. ____ not loss than 79.0% 

V ellicle ----------•··-··· ---------·--·-··-not more t bn.n 21.0% 
\Veigbt per gnllon at 77• F. __ .not less tb!Ul 25.3 lb~ 

2. Pigment Conu,osition. 
.Red Lead (97c;'o Grade) ---·-··-·-·---··-----·-99.8% 

Lampbl•<!k --------···-·-~·---•---•-•··---·· .. -·--· 0.2% 
To each 100 poutH.l.t of pigment th-ere ab.all be added 
(l.!!5 lb. ot aluroinunl :aten.ra.te either dry or gelled in 
mineral i-pirits. 

3. Vehicle Composition. 
R-n.w linseed oil ···•·--·•·--•- ___ .,... ____ ---·-----•-•··-·-40.09'0 
Polyrn,:,rizcU Linseed {)il, Q \'1.t1co~ity ···--···-·~--25.0% 
Mineral l'!IJirit~ ····- ·-·--· ---···- ... ~--------------·30.0% 

11.fineral spirit9 ttdJed ·with uhtminum stearate gel 
sball be fii,Yfired as pa.rt of tb.e ,-llhicle. 

F. Aluminum Paint. Aluminum. paint shall he ma.de- by 
inixing one u.nd thn•c-fourth9 (l,:i} poU11ds. of the speci 
fied pa!lt& aln1ninun1 pigment ·with one gallClR of th-a 
t1_pccific1l Yehicl~. The: paint ,hQ.11 hav\1 good lenfi.ng 
qualities, i;how f;l&tit,factory bToshiog und l•'.'veling qMH, 
ties and ;,,b11TI not hr~•sk !lr ~:lg' ,,hen sr,plled tv a ti-mO()tb 
v('rtit'lal Rteel ~urfao.:c. 'l'he pa.,te pil-iuient and vehit le 
~hall he oiixod toi;:etbeT nt tbu !Ute of the wurk. 

When bru:'lhed ou 11 metal pu.nel t1 t a r11.te of 650-80(i 
square feet per gnllon it shnll dry firo1 nnd bard in lcMS 
tha.n 12 hoara. 
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G. Bia.ck P&int for Brtdges. Bla.ok Paint for :t:inal field 
eoa.t on .11te.el stn1ctur68 shall conform to tho following: 

1. Paint Composition. 

Pigment ·-- ~----•- ~--·------·-······--··--···not lees tibu.n 35.0% 
\r ehiel~ ·······-··--~· ·-···-···-····-··-·-·not more than 65.0 o/o 
1-Veight per gnllon at 77° F ........ ,..not less than 10.0 lbs. 

2. Pigment Composition. 

Black synthetic iron oxide ······•·--·-······---·-··--·-····-80.0% 
Lani p blae k ---·•-- ----······ .. ________ .. ______ ---···· .. ·· .. ···-··· 5. 0 % 
Mag-.o. ~si um silic.at fl ________ --r·····-·····-··--··-•······· l5.0% 

3. Vehicle Composition. 

Boilod linl!eed oH -···---········------·••-•····-···-····-···········40.0o/o 
Polyr11erizf!d Linseed Oil, z.., Viscosity ---··············25.0% 
Drier .e11d mineral spirits -···--···•---·····--···-····..35.0% 

H. Chrome Green Pa.int. Chrome green paint for the final 
field coat on steel atrueturm~ shall conforn1 to the fol· 
lowing: 

I. Paint Composition. 

l'igmeot -··•··-···-·--·•·•-···-·······•··-·not less than 50.0o/o 
Vehiele ···- -·-········-·-··········•-·-·-not more than 50.0% 
,veight per gallon at 77° F. ····-·····not les~thnn 12.0 Ib~. 

2. Pigment Composition. 

Chromic Oxide green ··-·-······················-·······•··-········4.5.0% 
Black synthetic iron oxide -··-····-········---···-······· .. 45.0o/o 
Magne~ium silicate ·---···-··········-·••-···-········-······· 5.0o/0 

Siliro. ·-•··--···-•·•··············-·-·-·········-· ··-·· ·-··············· 5. Oo/o 

3. Vehicle Composition. 

Boiled linseefl oil -··-•···-·•-···-··-···-····-··-··-· .. ·······40.0% 
Polymerized linseed oil, z, Viseosity •-···•""'···-·--··25.0o/o 
Thinner and Drier ·-··-····-···-·-····-·········-······-··---35.0% 

I. Bla.ck Paint for Guard Rall PoS'ts. Black paint to De 
used for the lower portion of wood guard rail pom;s shall 
be a. tnr paint. It shall be o. 1ni.i:ture of tar pitch and 
oils whi<'h u.re clo.l!ely fractionated light tar di°stillatos. 
Tho ch.aracteT of the piteh shall be 11uch tha.t the finished 
point wi-11 renu,iin homogoneolll! and !ree from settlement 
af coke. like matr,rin.l. Tho paint shall conform to the 
following requirements: 
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1. When tested in. & Saybolt Vii,cQ!3imet6{ the pa.int 
shall ehow a. Furol ·v1eeo1ity ot 4,5 to ij() sec:onds at 
77°F. 

2. Wlten subjected to the dl.itillation test &c<'ording to 
A.S.T .M. Standard Method D·20 the paint shall show 
a tot&l. distilla.te to 300° C. of 25 to 50 per cent. 

3. The amount of water in the paint shall not exeeed 
1 por cent. 

4, When bnu1hed on & glass plate at a Tate of 300 to 
400 square feet per gallon the paint film. shall set to 
toneh within 30 minutes.. 

-5. The eolor of the paint shall be a donae, lustrous 
black. 

6. The softening point of the t&r piteh used in the 
ms.nufacture o:l the paint sh&ll not exl'eed 160" F. 
when tested by the cube-in-w&ter method (A.8.T.M. 
Standud Method D-61). 

4135.05 PACKAGES AND MARKING. Paint shall be 
packa.ged in strong, substantial containers, plainly marked with 
the color, type, and volume in gallons of the paint content, the 
lot identification number and the name and address of the 
manufacturer. Unless otherwise .!.pecified, paint shall bo pack· 
aged in 5-gallon eontainera. 

Aluminum pa.int shall be packaged in 5-gnllon eontain.ers 
with separate eompartmontl! for 7.65 pound.B of paste and 4.37 
gallons of vehicle. 

U35.06 INSPECTION. Unless otherwillo specified in the 
eontract, the County reserves the right to inspect all paint 
a.a delivered. In ca.se the Cou.nty elects to inspect paint 
a.t the !ac.tory, tho Engineer or his repreaentative shall have 
-free access to the plant for iilspection purposes, and every 
fa.cility allall be e.a:tended to him for thia purpose. 

4186.07 SAMPLES FOR TEST, Wh-ere factory Ulspection 
ii to be D'.Ulde, before the paint i1 made the manufacturer ab&ll 
aubmit, upon requeat, samples of e.a.ch of the ingredients of 
the paints he propo8e-s to furnish, in tho amount.I specified. 
The&e sa.mples shall ('Onstitute the etantla.rds of. com-pa.rillOn 
for a.ny materilll •upplied. 

8ampl&11 T&quired for testing pru-poses shall not be Jo,s than 
the amounta he,,eino.fter apecified. Rea.dy mixed paints ahaU 
be mixed carefully by very thorough stirring before sample>l 
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a.re taken. All sam1-•les Wll ho &hipped in clean, tin conta.inera 
l'rith tight-fitting cover• e.nd !IO pa.eked tba.t no damage will 
Te1ult durll1g transit, The,y ahtUl be properly labeled &nd. ea.ch 
sa.m.ple ehall be a.ccompanied by a. e&l'd or tag, securely &.l·· 
taebed, giving full information rela.tive to the snmple. 

Qua.ntities of Samples ReqUired 
Ready mixed pain ta or e,na.mel ·-•---··~not leo& than 1 pin.t 
Linued oil and varuisb .,_ . .-.- • ... . ... I quart 
Thinner and drier ... _ .. uot less than 1 vh1t 
Pigment, (Pa.ste or dry) ···-• •. ~ -- .1 i pound 

4186,08 METHODS OF TESTING. In teating paint to be 
used under these specificatioi:u1, the Stands.rd and Tent&tive 
Sttmdru-d Methods of the A.S:r.lf. e.h1:1.1l be lllled when applic• 
a.ble. 

All percentages a.re atated ou a. weight ba:!i.S. If upon &n• 

alysis the compo~ith>n o! pigrnent and vehicle is fouod to be 
within 1.0 por cent of the ,ipecified percentag~!! the mo.teri11l 
will be eon.<1idered to have eomplit'U with these requir~entR. 

Drying ti111e will be teated a.t an n.tmo~rh~ric tempeTature rif 
70° to 80° F., a. relative humidity of 4:5 to 65 per cent and with 
the epeeified spree.ding rate. 

Section 4136. \Vood Preservatives 

4136,01 CREOSOTE OIL, Croosote oil for wood preserv&
tive ab.all be a. distillate of coal•gas tar or coke•oven tar, wm
plying ""-ith the following n.dditional 1equirementa: 

Min. 

A. Wa.tter per cent by volume -·········-··-···· ·--•··•· ···-··· 
B. Matt.er in!\oluble in. Benzol, per cent by 

woight 
New oil --· ~· .. •-·······-·····-··········-···-···-··-•"'·•-

Ii::. Speci1ic gravity of creo.eoto &t 38°0. com-

l!&L 

3.0 

0.5 
1.0 

pared to water o.t 15.5° C. -····-···•-··•·-·-····-•····· . 1.03 ......... 
D. Total distillate on water free basil! eha.ll be 

within the following limits: 

Pel' cent by weight 
Up to 210° C •........ ··-···--··-··-•-· ....... _ ......•..... 
Up to 235° C. ·- ··•--··········•·· -••· ~ ...... -••·-···••······· ......•• 
Up to 355• C .• ·•-············• ... ·····---···· .. --... _ .. 65.0 

5.0 
25,0 
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E. Coke roaidu~, pt1r ceut 
New oil _,. ----· .... -

by weight 

P. Tar A~iJ"I, pt>r cent t,y w-eight in fraetion 
di!!tilling between t35 anJ. 3l5"C. . -•-······-·- 1.0 

2.0 
2.5 

--·•· 

4136.02 CREOSOTE-COAL TAR SOLUTION. Tho oil -~hall 
be a. pure eo~l tar p;odutt. It ro:.i.y b,\ ,either a eoal tar dist1l
la.te oil or a ~olntion of <'ota1 tar in distillate oiJ. It aho.11 coruplj' 
with. the folo,ving rcquiremf'nts: 

~tin. :Ma-.:, 

A. Conl ta.r di!',tillnte, r,er ct•nt by Yolume --· ... -80.0 

B. ~·a.ter, per cent by "'°olu.me ······----··- -··- -·· S.0 
C. 1laterial int1olnble in Beniol, per cent by 

wt1ight 
New on 
Uecd oil .. _. .. -.-----------·······-·-· ______ _ 

D. Coke residue, per cent by ~eight 

N-0w oil ---·•··· -·--····-··-----··-···.,..-•-·--- ~- ___ ... 

E. Specifie gravjty a.t 3S'"C. compared to wnter 
flt 15.5" C. -·•·-··•• ___________ ,.,._ 

F. Total diirtillato per cont by weight on wnter 
free },a.,js abnll be within tlle following 
limits: 
lip to 210" C. _.,... ............ . 

1.06 

Up to 355• C. _ ..... ,-........ --------···--60.0 

G. 'l'nr Acids, per <'-ent by weight in fraction. dis
tilling bet,,;et'.\1'1 2S5 ruu1 315" C. ··•-.-•----•··~· ····- 1.0 

Section ·1137. PrescrYative Treatment 

2.0 
3.0 

5.0 
~-0 

5.1.1 

4137.01 GENERAL. 'l'itubl'!r, lumber, pUin, an,l po!Ot;; tv 
be trrated 111hal1 ho givt'n pro>'.lti.rvati.-re troot1nent in aC<'flrd!\n<'P
~·ith tbe following r,rovi:sh,n~. l_'.nle:is otht1n\UlCJ 1-perifioQ1 ma• 
tf"rinJq r-hall l)e bri-vtni pre!l:<uro treat1nent with crto.sotc oil ll.v 

the t>nipty cell proce38 with ioitill.l o.lr prt>~.:;uro. 

Prt':MJurc trea.tn1cnt 4137.02 l'RESS'Ollll TREATMENT, 
with ereol'lote oil shall be perforint,1 1n n<:t'ordRn<:e with the 

following prO\'illione: 
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A, Pla.nt Equipment. Treatiug plants shall be equipped 
\~1th tht>rn.,ornett•r:, arul g-..t.uge-s uece.~.:,ary to indicate and 
record ,,l·<":ura.tdy the conJitiou~ at all stages of treot
meut. All equi.pu1ent 1,1rn.ll he maintained in n.ccer,tab}e, 

proper w·o, .inu.g 1·ond1tio11. 

B. Prepar&tiOll of M&teriat. lnaofar aw praet1cable, all 
tri1nwing, l,orin~, fratning of material to Lo treated sha.ll 
he perforrnPl1, before treatnLulll. Douglas ftr timbers anJ 
l1Ju1be:r ot•er thrl'l'• 'i1u:bea thick by' five inches and wider 
in loni;ths vf b1.:X iect or over, ~hiiJl be in-ci~cd on all fou--r 
faces before tn.:&.tment. Douglu fir material three inchw, 
in thirktie1si, in lc,,gth~ aix feet or o,·er will be inc-i.,ed 
on wid♦ f<tl'O,!! onlf, 'flie puttern of incis.il)n shall congi~t 
of ~ucees~\·e pn:r11llel ro,111 of punetureH 11paeed not O\"er 
or,e lnt:h apnrt ar,ross tbu fn,:e of the piece, with not 
n1ort.• than 2½ inelt~'I' lrntween rovn<. '!'be puncture!\ 11haJl 
Le stu;gcn·,1 so tho.t in threo sueces,.,,iYe rows two pu'Ue
t11rcS will ht" i;pated betl'l:eo:n eaeh two pun<'turea of the 
fir:!'-t rvw. ThiJ 11t;pth of in<'..i:siou,a shnll l,e :iucb tbat a. 
uniform peul•tr,1ti11n of tha pTel"en·a:tive is eeeu.red in 
aecor1lunt;:, ..., it.L the depth ol penettRtion specified in 
pnri:igr1q.,h G. The forn1 of knife ~hall be snch tUJ will 
H•purnt~ rath~r that1 cut tl1e v.·ood fibers. 

C. Sorttng and Spacing. Materials to be treated shall be 
grouped ~o that en.ch charge i11 composed of material of 
siuular w.oi1'1ture and sap,voo(l content and eqne..lly sus· 
sErptil,le to treatment. When the quantity of o.ny one 
size -of timhtr to be treatod is io.su.fficient to constitute 
a full ..:barge, mixed si.ze-s may be treated. Piling and 
round poi;ta shnll not be trea.tod with 11nwn timbe-r. 
J'ieces i;hn1l be E1eparated s1.1£fi<:iently to insure contact 
of the heating mediuil'.l alld prcserva.tive with &11 sur• 
fncos. 

D. Conditioning Douglas Fir. Douglo.s .fir shall be eon• 
ditioned by heating in tbe oil with whi~h the material 
is to he trented. Thn oil ~bull completely cvve; the n1a• 

terin1 in the cy1in<h:r. The ten,perature of the oil during 
the conditioning period shall nt)t exceed 210 .. :E'. Va.cuu,n 
shall be druwn of 1tufficient iuteu11ity to evaporat(' water 
fron1 the materiol at the teu1perature of tbe oil. Tho iu
ten.Mity of vacuu1u anrl tempera.tun~ of the oil 11bnll lie 
adjusted to Tegul11te tho evnporati.oo. of water .so.ti~fac
to-rily. The <!Ondit.ioning of. the mate-rial shall continue 
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nntil enough water is reUloved to permit proper pene-

tration.. 

The oil sha.11 be removed from the cylinder before a,n 

empty cell proeesa is applied. 

E. Condit1nn1Dg Southern Pille. Southern Pine may be con• 

ditioDed by heating in oil as specified in paragraph D 

for fir or it may be air-sen:,oued before tree.tm~nt err 

eteam-sea.soned in the cylinder. \\"hen ms.teria.1 is air• 

seasoned it shall be given the full specified amount of 

treatment before it shows any . evidence of incipient 

decay or deterioration from Bea.saning. When Southern 

Pine is steam. seasoned it shall be ste&med in the cylinder 

at a temperature not more than 259° F. (a.p_proximatelJ 

.20 pounds pressure) for not more than 18 houre. Th,) 

maximum temperature shall not be reached in le&.!1 tha.n 

one hour. The cylinder shaH be provided 'With v-ents :f'or 

removal of air and to illi'lure propor diatribution of steam. 

The duration of steaming ahall ho based on considera.tion 

o.f moisture condition and cross se<'tion of pieeos in the 

charge. After- 11tea.ming is completed the cylinder sha.l.l 

be subjected to aub-atmospheric preBSu.re of less than 

8 inches of mercury maintain~d 1.or not les~ tha.n 30 

minutes. The cylincler shall be relieved continuou!ly 

enough to preYent condensate from accumulating in 

quantity suffioiont to reach the wood. Before the pre
servative is introduced the cylinder ehall be drained of 
condensate. 

F. Preservative. Unless otherwise ,pecificd, the pr')l'lerv&• 
tive useJ !!ho.ll be cteo!'lote oil conforming witb require
ments of Article 4136.01. 

O. Penetration. Tho range e.nd duration of temrerature 
and prel<lsure ~ball be so controlled a.a to re~ult in tho 
maximnm penetration with the quautity of preservati\·o 
inj~cted. 'I'h~ penetration of the pfflser..-ative ~an be 
not Ie~B than shown in the tbirtl fl,nd fo11rth column, 
of the following 1able, or tha.t computed from the form · 
ula. following the t&ble: 
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I Spttilied Amouo1 ol l•ruervath,, 
:Mauri.tJ · Po.ind, Per Cubic Foot 

fi.e.11 tha.o 12 / 12 or mote 
Piling M Round I j L. TOlit1 · .1175 inebft 1.0 inchu 

; Yunb~ 12x12 I I 
\ •nrl laqer I ,65 inc.bes , 75 indid _____ _,__---" 

I 
-- I 3 inclies but not 3.5 inchu b\lt 

Pilini. a.ad Rouod, lea, than 90% of nor leA th.an 
Ports ! u.pwood th.id1.nll'S1 90% of upwtt0d 

Southero Pine [ tli.idn1H.1 '---,--~~-1--=--~~-----'=:;,,,~-i Sawn Timkr j All 11&pwood and al much heart· 
I . '-Od •• po~ib~-

For Douglas Fir tin1bers having ratios of volume to 
superficial area lee.& thn.u Lhat of a ti.mbor 12:i:12 inehes 
the required ruinitnum depth of penetration sbnll be 
determined by the following fonnula,. but in no c&s.o 
shall be less than % inoh or l~ss thnn 00 per ce-nt of the 
thic-knMJ.s of .aapwood. 

p 
P•XR 

Rs 
Where P=Requircd penetration 

P.:1=8pe'-=ifiod penetration in 12x.12 lneb tit;nbera 
Rs Ratio of volume of 12xl2 to its snperfic)al 

e:reQ. 
R::= Rntio of volume of pie('e in question to its 

superficie.l area. 

H. Determination of Penetration. Tho penC't.rnt1on of th.e 
1nescr.-ati\·e ehnll be ba..sed on the black or Jark oil a.ncl 
iu no ca"c will light J~i,coloration of the wood, due to 
treat1nent1 be ttlk(>_n ,nto C'-Otlti,lera.tion in measuring the 
depth of pt·nutratio1t, The depth uf }Jcnetratiun will be 
determined by in<'remont OOnng~ from a sufficient uum• 
ber of p-i.-~'.O" to l•~i reprc~unLat1',o of eru.:h charge, but 
not }(1;;11 thnn five borings from e:1.cb tntn1 load. All such 
holes AhaU be plugg-od with tight fitting tTcatcd plugs. 

I. Empty Cell 'Process. Th.,; charge shall be subjected to 
e.ir pre.s~ure of 25 to 50 pound!! u.u<l this pros-sure main• 
ta.ined wbi.li, t.lte cylindet i!'I being filled ''"·ith preserva
ti\-·o. The pres1n1re @hall then lie ruisEhl to not more. thnn 
150 poutnls per 9quarc iuc:h. 'l'he ebnrge vball then be 
heltl under preM'IJUre until there is obtainea the le.rge.,t 
vol\lJlletric injection that cnn }Je reduced tt) th& 11tipu• 
lated rentention "~itb a quick high vaeunra. The ten1per&.• 
ture of the p:reservativo J.uring the entire pre11sore 
period shall not be more than 210° F., but shall a.vera.ge 
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a.t lea!\t ISO,. F. Af ter prf!-SSU?'e is co-n11Jlt>ted the cylio.der 
eball ti,e emt,tie<l .,~ih· of fhe preservative and tht" 
cyliuile.r entj~cted to :c<Jbatmof}l1•etlc. prcsstU"e -of less 
than S lncbea: of tnt:reury, '"A""hir l1 a.,)i:..ll Le ~utained uciil 
the. 1'.·ooJ can bo remo\·cJ !r(l1n tilt' ,:ylinder free from 
Uripping creoSnle. 'fh•~ v1,lume of the charge· ahall be 
co1nputt-J from thti uoutinal d,lrne.ll.Sl'.ln5 of rough ma
terial and t'rtJm tf1e a.etu:i..l anrf!lt.W d.iw1ansiollli of aur
f::iC'ed material 1,.-ith no allowance f,1r re,luctio.11 in t1i1e 
due to boring or framing, 

J. AllloUJJ:t ot Preservative. The urnount Qf water-frea oil 
r~tained in the '"ood t-hall :riot be less than the 1ru:ru oh
tail1ed by multiply-in~ the volume o.f wood in r,iec.e~ of 
each size in the eharg:e Ly tho fln11l retet.1tion l!pecifie<l 
in the folio'\\·ing table 11.n.J adding tf)gt::tber ,rhe re~ults 
obtained: 

.:\ moon t of Prti)';ervati ve 
Pieres Con1paaing the Charge per Cubic Foot 
Timber with noniinal thickriet::; uoilor 5• ... ,--.12 Jb. 
Timb.-r with nominal t.hii·kne. S" to 9" ·-- ... _.JO lh. 
Ti.mbor with non1ioal thirkuess 10" or over ·- 8 lb. 
Piling ..... . - .... -•···•-,-•······ .............. _ ..... . . .... 12 lb. 

Posts . , ..... ·······-····· . ·····-····---······-•···--···•·········- 8 lb. 
l.{nteri.nl for Jo.nllu11ted w-1.10-d culverts• _ 10 lb. 
11:iterial fur Jaminated Uridga flours•----·-· 8 lb. 

•'l'hese mnt~rin.ls ehall not be tteateJ in mixt'd -charges 
requiring different :tmount!t of oil. 

K. Special Treatment for Gul.rd Bail and Sign Poet.a.- Sign 
nnd guard rail post! wbieh ha•·c l,een gi~cn 1,reMtrvatiYfl 
treatn1ent with c.reo~ote "il, before hcing romo\·cd from 
the cylintlor shall he further l'UbJt.'Ckil to li...-e fitean1 at 
& me.xin1uru preSBure of 20 pounds antl following that lo 

n.n addi.tion.aJ ptrr-io<l. of v:icnun1 to insure that the f<UT • 

fo.ce of the wood is free from aecurnnlation of tnrry ma· 
terinl. 

4137.03 NON-PRESSURE TREA'l"l\!ENT, 'PO:!ts (J:r; poles to 
be given preser\&tive trentn1ent, ClU the hntta only 11hall bti 
treated in aecordtU1l'& ,nth f('llJowing pro, isions: 

A. Se-asnntng, A.ll pit'!l'E'9 to he gi,·en ncn1•pre&<ure presorV'a..· 
tive troatnient t>hall be thoroughly a.ir eeaioned before 
treatment an,1 ~hall he treat11d bl;lfO'fe they !'ho,v any 
evidenee of incipient deeay. 
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I 

B. Shavillg. Pole:,, aball be sba.-ved over the butt BO that 
all the inner bark ii:i reinO\ ed from the 8Urlaee !Ot' the 
length to Ve set in the ground, plu); 18 inches. Posts for 
guard rail, gunW rio~ts or flu111e po,t'.!I 8hnll be shaved for 
their full leJ.Jgth so lhht all inner bark and all wood 
glazed l.iy dried sap is re1no\'e.J. Only a minimu1n amount 
of wood s~iall bti rf'moved ju ¥having, 

C. Prescrva.tive. The. preservative 9hnll be creosote oil 
coniplying with requirements of Article 4'136.01. 

D. Plant Equipment. Tbe plant shall be equipped with 
thern1om!?ter111 necessary to indicate and record aeeurat'?• 
ly the ternpe.rnture at all stage$ of the trea.tJnent. Thi<1 
equipment !lhall he ti1aint~inerl in good working order. 

E. Treatment. The treatment 11h&ll eon.siat of two perio4t: 
first the l1ot bath, Sf.'e1i>nd the eold ot c.ooling bath. 

l. Hot Bath. Tho portion, of poste and pole1 lot whi,da 
trea.t1nent is :ipecified tihall k eolltinuonely immffl&d 
in tbe prefl.Crvati..,.-e at & temperlltun, of ,230• F.±5• P.., 
for not less than 6 hours and au.ch additional period U 
will insure maximum penetration of thtl preservative. 

2. Cold or Cooling Bath. The preservatb10 of the hot bath 
may l,e allowed to cool gradually or m.s.y be rt,plo,ee,J 
with eold pre~ervative provided tho e:s:dl~-p la COIi\ 
pletf'd within 10 minute11. When (he preaerv&tivt at 
the hot bath is replaced by cold preaervati•e.,. tu 
posts nnd poles 11ha1l be ('on.tinuously imme~ la tke 
cold bath for a period of not less thaa t-wo hullNj.. aad 
the tewperatute of the ptel!lel'"Vaiive foz- the entire 
peri(\,1 shnll be between 150• F., arid tlut tempen.ta:te at 
which solid!': fonn in the preservative. 

\Yhen the preservative of tlie lot ba.th b allowed 
to cool gradnally, t.be posts and po.lea ahall k con• 
tinuou11ly imrnerseO in the cooling RU. at leut t.•o 
hours a.ud until the tempetature of the t,N..,tlativ~ 
ha~ been reduced to ft point between tSO- I'. U:a t1le 
tempt'rat:ur~ at which solids fo1a. ill tke Ju'eae..s:,4rl::t. 
They ,shall then remain to tbe b•tk- a4 t>u• ~
ture for ~ot lea;a th,;11 JO minotM. 

The depth of tb• IJl'.ff'M'V&tive ia tll& lu~t, ~d,. or 
cooling baths &ball be 111ain~ained at tr 1t 1b9el w: tt 
completely aqvet the a'Ur:fac6 &ti l f-oot, pakr fltta ~ 
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depth to which t te po!i t11 OI' lH.>le11 ar.e to he ffl i.n the 
groa.nd .e.e shown by the atandatd phu:is, 

F. Storage. After treatment the posts or 1,ulea ahall be 
stored in such tnnuner that the untreated portion will 
bo kept free from c reo!l'otc oil. 

Section 4138. l!ntreatcd Timbers and Lun1ber 

4138.0l GENERAL BEQtTmEMENTS. All rough and 
dreasud ti.mbera ruid luruber furnished und.et thel-e f1Pe\·ifi catlo us 
sJuill be new auil unused material and flhu.ll con.form to tbe 
folJowing detailed requirements aa to size and quality for the 
graJc. called for in the contrnct 1lo~ument.s. 

'l'he Contractor'• attention is directed to provisions of A.rtil."Je 
4.101.05 for iru.peetion requirement.-.:. 

4138.02 LENGTHS OF MATERIAL. The length11 of all 
materials furnishell under the!!e 11pueifi~ation11 shall be in 
multiples of 2 feet unJess otberwi.,:io apeeified in the contrtv·t 
docunlents. 

4138.03 1IIINIMUM ACCEPTABLE SIZES. All nia.terial 
furnished shall conform to the dimensiOnb specified for eithe r 
"J{ough'1, ''Surfaced" or ''.8urfa,ced Hit or llisa'' atock, 
Unlesa other\\ise 11pecified on the plans or in the contraet do.cu
ruent11 rough rua.tcrinl sludl he furnil'lhed. Materio.ls co·H,,red by 
theae specifi~ntions a.re classifie:d ae follows according to uae: 

J oiat a.nd Plank ; 
Nominal thickneits .. - · _ 
Nominal widths. .......... . 

DrM!!led thicknEIBa, 

~ .. 2 lo ., 3 UI., a.ud 4 in. 
.. 4 in. a.nJ wider in multiples of 

2 in. 

BlS or 828 ... . - -··•-•· ----- •-··-· 1)1 in. off 
Dre.1sed widtha, 

4 and 6 in., SlE or 82E ...... %, 1n. u!.f 
8 in. and wider SlE or S2E. ¾ in. off 

Beams and Stringers: 
NomLo.al tbi¢kneu . ...... . . 
Nominal ·widths ..... 

Drel8ed 1i;es1 

. 5 jn. and thicker 
S in. and will.er iu 1nultipl~• ,,f 
" . ., 1n. 

SlBi SIE, 828 or 84-8 ..... _ .... 1i inch off 
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PQIJt:a and Timbllll'B: 

.Nominal tizeL 

Dreued sir.es. 

. . -·--- .... 6 in. x 6 ill, lllld larger in mul
tiples of 2 in. 

8181 SlE, SZS or 84~.. . ,. .. -;-;: ineh off 

A. Ma.nufacture. All pieces shall he well manufactured. 

?\fii=:('ut, ta~reJ or wc1lg6--5he.ped pieces will be rejected. 

B. Rough Stock.. R-0ugh wateria.l shall be sawn to the full 
nominal dilllf'nsion e.1:<:111,t that oecasiona.l ~light variation 
in sawing w·i11 be pctmis8fUle. Thill variation in sawing 
will be inteTl-'retf'd ae n deviation from the in.tended 
stralght line of t'Utt '11i0 hich shall not excoerl the followini;: 
limits for the rc~pectivc aizt'ff: 

Nominal Dim,:n1ion 

2 iuche,... ___ ~_ .. --- _________ , ___ __,_ 
3 to 1 inchel- ---·--
6 incbea :ind O\U .. 

½! inch u.i,(kr or o~t 
3/ 6 inch Wider or ove.r

~4 inch under or ir,.·er 

Not 1nore than 20% of the pieces of nny one site 1n 
any- ~hipment eha.11 be of the minimum dimensiou.s. At 
lea"!lt 80% 0£ the pi.eees t1ha.ll have ihe fu.ll nominal 
di.me~ions. 

C. Surta.ced Stock. Surfaced material ;1ha.ll be furniehed 
SIE, S2E, SlSl:C.:, SJS2E or S-J.S, a.s epeeifled in tho eon· 
trnet. This material sho.ll be surfa.ced to the si~e epeci• 
fied -in th.e forE>going paragraph and ~hall be 1:1urfe.l"el\ 
clean ezecpt th.at oc.n1~ional slight skips where the ploner 
did not burfru:e 1uuooth hut not e.xcceding ~ inches in 
length

1 
will be permitted. Floor plank furnished SlA fir 

SlSlE shall he flllrfaccd on the }Jpn.rt l!idr,. 

D. Surf.aced Bit or MW Stock. *Wbon so specified in the 
<'ontraet) muteriul shall \,,e furni~llcd :-.urfacPd hit or mi .. ~ 
SlSJEi 81S or SIE in accord.A.nee with the following: 

Jn th<i protluction of this mntoTinl the [ilaner shull be 
"et to surface all pieco!\ of wi.rltb or tliickue!t1 leas than 
8 inche!!, n.t ~'Y inGh lei-i;. than ll1e full nowino.l dimt•n~ion 
an!l all piere,. of ,vitlth nr t.hitkr1~8l!I 8 incbe1 OT ruore 1.1t 
3/11:i ineh le~11 than thu full nonii11al diu1en~1on. All ~tock 
of greater tbiC'koeRS or witltb shnll he drciu1ed smooth. 
At lenst 80 per cent of the piec~s of any one size in any 
ehipment sh.all be 1urfnced o.~ f!pecil'ied t'or thP greater 
ps:rt of the.ir length. That _portion of each piece wbieh 
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remains u.nsurfa.eed shall not be less than the foregoing 
dimeuions by more tb.o.n. 1/16 i.neh in thickJHl8!i Or width, 
Note: •:Material covered Ly t.his !pecification is best 
adapted to use as floor plank when a. perfectly timooth 
5urface is not uecl'ssnry Lut the 1.11a.xinnun variation JJf 
1 ' Rough" material is to be a\'"oided. 

E. 8eaaonillg. \Yhen thoroughly air seuoned stock lll furn
ished in "Rough" material, a tolerance of 2.0 per cent 
of the minimum specified dimension, but not exc~dio.,t 
¾ inch for lilz.es 7 inchel'I and uarrowe1', not more thall 
~·-~ inch for sizes S incht!s and wider, will bo accepted. 
No /-leasoning tolerance will be permitted in surfaced 
:-tock. The scuoning shall ha.we been nceomplii;.hed be
fore the material is shipped or presented for inspection. 
In caise of co11tro't'"e,rsy regarding shrinkage of ~ea.,<,oned 
material and the resultnnt size of stoek, the origino.l 
green size of the material may bo determined by soaking 
piece8 in water. 

4138.04 SPECIES OF WOOD. The epeeies of wood specified 

below way be furnished undtir these spetilieationa: 

A, Class A. Douglas fir or southern pine. For floor plank 

only, white oak, burr oak or poi.t oak may be furnished 

when specified. 

B. Class 0. Douglas fir, aoutheni p1ne, west coast hemloek 

or ponderosa pine. 

C. Class D. Dougla.8 fir or southern pine. 

4138.05 DEFINITION OF TERMS. The terms lll'ed in these 

speeificntions s.ball be interpYetetl in accordn..nee wi.th the A. S. 

T. !iL 'c Standard De.fiuitions of Terms Relating to Timber", 

De.g-ignatiou D-!J. 

4138,06 GRADING RULES. The quality of ail timbers anoi 

hunl1er furnif:.bed under these e,pe.cifieo.tion::;. s,haH conform to 

the foUowing grading rule8 for tb.o <'lasg l!peci!i.ed: 

A. Cla.ss A. ;\Jl untrt;att•d lumber in C'lasa A :.ahall eon!onn 

to tho requirements of the A.. S. T, ).I. Specitication.!I 

D-245 for the stress grades apeeifiod, as li!!teU below: 
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I. Stress Ora.des. 

Uu, ' Nominal Size I 1-latcrlal Strces Gr-ade 

Joist and S and 4" thick Clo,c Gr:t.incd Douglu Fir 1600 lb, t 
Plllllk 4" and i.,.idc.r Den&e Southern Pine 1600 lb.!. o., t 400 lb, f. 

Bea.ms ud 5" ai,d thkktr C\0$c Grained Dou~las Fir 1600 lb. £. 
Stringcn R"' and wider J)t"nse Southern Pinc 1600 lb. f. 

P°'u and 6xt," and larger CJo.,e Grained Doug\.a.1 Fir 12001b. C. 

Tim~n nf'n!f: Southern Pine 1200 lb e.. 

2, Heartwood. Ea.ch piece e.h&ll show not less than. 8Jo/c 
of heartwood meainued on itl! girth. 

3. Wane. No -wane permitted. _,\ll edges must be square. 

4. Bea.rt Douglas Fir. Bean1s, 11trlngers and caps of 
douglas fir sbn11 lie free of heart centers. 

B. Class 0, All material furnished under this cla.sa shill 
conform to the following standR..Tds Recording to the 
species of material: 

Species Grade De~ignatlon 

No. l Framing, Jol$tJ., Plank, and ,mall 
Doughn Pie or ~t co:i.~t Hemlock tlmben. 

No. 1 Boards and Sheathing 

Southrrn Pi™' 
No. l Shortleaf or Longlea.r Dimc.nMoo 
No. 1 Comm<ln Doards 

--
Pondero&a Pi.ne i"to. I Common 

The abovi; lum~r ~hall conform to tht' requi.rtmentt ,;,f the l!'niding nJ~ 
adopted by rc~ion.:il a110, iation, of hunb<-c maoufocturers, which conform to 
the blWc provuion~ of the ''AmeTkan Lumber Su.udardi." 

C. Olass D. All .material fnmished in (,'18.l!s D shall conforro 
to the requir(lments of tb.e A. S. T. 1'-I. speclfications 
D-245 for the strei.s grades speeifieil, as listed below: 

1. Stress Grades: 

U,e Nominal Siu- Jl.iatt,rial 

Pio, \ 

Stnn G-rade 

iobt aud 3 and 4" thick Dougla~ Fir 1200 lb. £. 
lank 4" :,.nd wider Denfe Shorlleaf 1200 lb. f. 

o.i. llOO lb. I. 

Post and fut6" a.nd la.rser Dougla1 Fir 
Pine I I l □O lb. c. 

JJen1e Shortleal 1100 lb. c. Timben 

2. Medium Grain. All matcrinls shall show an average 
on one end or the other of not les~ than 4 annual rings 
per inf'h oYer a 3" line 1neasured at right angles to the 
rings at e-pecified for "Close Grain" or "Deu11ity" iu 
Class A material. 
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4138.07 CLASSIFIOATION. Bridge timben -.nd lumbtrr· which 
are not required to be treated will be classified u followa: 

A~ Class A. All material for timber atructares h&ving a 
nominal tbieknesa of 3" or over, except the itemB epeci• 
fied as Clas!! C or D, sha.11 be Cla.M A. 

B. Clase C. All lumber having nominal thickness less than 
3 inehes including bridging, laminated floon1 and 1:,a.ff]e 
walls, ~hall be Class C. 

O. Olaa D, All lumOOr having noodnal thickness 3 inches 
or over for maintenauee or I.or C.OllBtruction itema of 
backing plank, band rails, rail posts, post block~, curb.~. 
hubguard~, scupper blocks, diaphrarus and baffle wall'! 
shall be Class D. 

Section 4139. Treated Timbers and Lumber 
4189.01 GENERAL REQUIB.EMENTS. All rough and 

dresaed treated timbers and lumber !urnb•hed u.uder these 
epecifications shall be new and unwed material and !'hall eon• 
form to the folloWUlg de-tailod requirE'ments. The prel!lerva.tive 
treatment shall conform to the requirement!'! of Section ~37 
for ''Presaure Treatment.'' 

The ContTacton attention i.a directed to provisions of. Article 
4101.05 for inspection requirements. 

4139.02 SPECIES OF WOOD, Only Douglas Fir (Co0,.1t 
Region) and Southern Pine will be admitted u11der these speci
fh:ations for treated timLera and lumber. 

4139.0S LENGTHS OF MATERIAL. AJJ lengths of ma• 
teriQJ.1 furnished shall be in multlplu: of a feet unless otherwise 
apecified in the contrRct docuro6llta, 

U39.04 MINIMUM ACCEPTABT-E SIZES. All me.terial furn• 
iab.ed shall comply with the requirement, of Article 4198.03. 

4139.05 BOit.ING. l"BAMING &Ud INCISING. Unless speril• 
ically ,tated on the plans or proposals, whenever practicable, 
all tramiAg, a.nd boring aball be done before trea.tment. Doui;• 
la.1 Fir lumber e,ball be ineisM before ttf"atni~nt. Incising shall 
be performed in &ecordance with requiremenb' of Paragraph 
4137.02 B. 

On timber strneturee all hole11, re-quired in 1-tringers1 .mil po,;t:,1 

post bloeb and scupper blo,eka 1lia.U Qo al"enrately bored bt:fore 
treatment. lloles for. bolta shall bo bored th& •a.rue 11i1:e as lhe 
boltUIOd. 
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' 
4139.06 OLASSIFIOATION. The grade of lumber furnished 

1 for preservative treatment s.ball be Clasa E, except when other
wi8e !ipecified in the contra.ct, and except for the following 
item, of treated timber structures which ahe.ll be as followtJ: 

Two inch material for laminated floors, e1oss brldgin.g o.n.tl 
ha.ndrails ehall be Class C lumber, Section 413:S. 

Material three inebM. or lll\Jfe in thiekne~ for Ba.eking Plts.nk, 
Ra.il:., Rail Posts, Post Blocks, Curhfl, I!ubgunrde, Scupper 
Blocks and Dia:phrama1 shall be Clus D }WtLber, Section 4138, 

4139.07 DEFINITION OF TERMS. The terms u11ed in the/'18 
!!peeifieationa ehall be interpreted in accordance with tbe A. S. 
T. M. St&ndard ''Definition of terms relating to timber" 
Designa.tioni D-9. 

4189.08 GRADING ltEQUIREMENTS. Thu re,qui romt·nta 
for Cla.es C or D hunbur to be trca.te,1 will be !ound in Section 
4138. The quality of Clti.sB B lumber to lJt: tTeatcd .shall ronform 
to the roquirern-ents of the l\. S. T. M. Specifications for 
Structur11.l 'l'imber D245 for tha stress brradci, listed below: 

A. 8""88 Grades: 

u,, Nomizaal Siz:e '.Material Streu. G1·ade 

toht u1d 3 and 4" thitk Ckate Gnt:ined Douglas Fir 1600 lb. f. 
bnk 4"' and wider Deo1e Southern Pine 1600 lb. I. 

Beams and s• and Thicker Clo~~ Grained Dougbu Fir 1600 lb. f. 
Stringen- a• au.d widu Den1e Southern l"ioe 1600 lb, f. 

P~u and fu6 .. and 111.f•a- Cln.u: Grained Doua;lu }'ir 1200 lb. c. 
Tim.ber1 Otnse Southern Pine 1200 Jb. c. 

B. Heartwoad and Sapwood. No limitation of heartwood or 
sapwood. 

C. Wane-. Wane will be permitted ¼ the width of any face. 

Section 4140. Steel Piles 

4140.01 GENERAL. Steel piles shall have the cross aection 
specified in the eon.tract document• and shall be rolled from 
steel conforming to the Tequirementl'I of Article 4132.02. 

Section 4141. Concrete Piles 

4141.0;l GENERAL. Cone-rote pile11 t11hal1 be nude of ClMs 
X concrete conforming: to the requirementR of Section 2403. 
They shell have the form, dimensions and reinforeomeut e_peei• 

' fied ou the plan11 and shall b13 construeted and cured o.s pro
vided in Artiele.e 2501.03 and 2501.04, 
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Section 4112. Timber Piles 

il'2.01 DESCJUPTION. Timber pi !es 1:;hb.ll be toUJJd sec• 
tiona of the trunks of t-rees trimmed a.nrl peeled a.nd with or 
without preser.,,.ative treatment. They aha11 comply with the 
following requiremenfil fo:r the class ol piles f<pf:!cified in the 
contract documents: 

U42.02 OLASSll'ICATION. Pilel'I shall be. cla~-!ified a, fo1-
Jowa according to the use. for whieh they are intf'nded: 

A.. Untreated Timber Piles. Untreated timber piles may be 
used for false work or temporary ("on!ltn1t.tion and for 
foundation, below ground "i\-·&.ter level. 

B. Ttea.ted Timber Foundation Piles. •rrcll-ted timber foun• 
dn.tion toile. will be uud for ft)undi~tions and for wooJ 
substrnctures a.hove ground watflr level unle::is treatr,,l 
timber tre8tle pilea fl.re specified in the contro.et docu• 

men ts. 

C. Trea.ted Timber Trestle Piles. Tret1ted timber trestle 
piles ehall bo u5ed for pern1anent wood tre!stles anrl may 
be specified for piers and abutments of snbtitnu~ture~ 
where the more restrittive straightne~i,; requirements nf 
thie cla.as nre do~irab1e. 

41'2,0S UNTREATED TIMBER PILES, Timber pilea to be 
used with.out preservative tren.tmc11t may be ,vhitc Oak, Burr 
Oak. Cypress, Tamara.ck, Douglas Fir, Southern Pine, or other 
wood which will s.e.tisfnctorily with,tRnd Jriving. Tbey· shall 
c.ollfonn to the following provisiona: 

A. Genera.I. Qua.llty. Pili,11 shall be cut from sound 1olid 
trees. Piles shall be cut above ,;:round sv,ell. They shall 
be free from ring shakes, <leeayed woofl, rot, 1JOft '' re,t 
hoe.rt", splits or other def~ts which wo'U.ld i111pair the 
str-ength -0f the pile. Pile!' shull be fre-e from tw-i:1t of 
graln e.xeeed.ing ½ c1rcumi'erenre in :?O feet. of lt!llgth 
and free from sea.eon cbe<'.'ks tnore tb!ln 1-~" v>i!le. llolt>~ 
ab.all not e.x.ceed l½" in. diameter &.nd sha11 not pe-netra.te 
more than ½ the diameter of the r,-ile at tbe point where 
they occur. Numerous holei or bole~ in group:, will -i;,ot 
be pern1itted. Cypress pilclt is.L.owing "pl•ck" mote than. 
a 1inglo spot e-qual to 3% of the area of, the ('nd will n.,t 
be accepted. Piles Abv.11 ba'\.·o a pndua.l taper from point 
of butt meuurement to the tip. 
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B. Knots. Piles shall have no unsound knots. Sound knots 
will be permitted proviJed they are not in.. clur.ters anJ 
pro,.-idt•d the width of tho knot does not exceed ½ the 
diametc,r of the pile at tho pol.nt wbere it occurs, with a 
muimum v.idth of 4 inchee. The auw of widths of ,i,ll 

i. knots in nny ouo foot len,:tb of pile shall not exeeed two 
times the width of tho mnx.imum allowable knot. Tho 
width of knots !.iihall be men..sured in a. plone porpendic11• 
Jar to thd s.ii'f. o! the pile, 

11 
I 

It 
I 

C. Grain. Wh.en m0-asured at the butt over the outer 3 
inchee of a radial line from the pith, piles shall show not 
less than th<' num.bt'r of annual rings and pereentnge uf 
surom~r \\·oorl $pccified below for the reapecti,•e species: 

Species 

Dougb.s Fir 
Doug!.,, Fir 

Southrrt1 Pinr 
Soutb.trn l'inir, 

Otbrr Sptcin 

R.inp Per Inch 

J.l<m= than 5 
4 to 5 

:\fore than 5 
3 to 5 

5 

Summer Wood 
t..fiuimum Ptrrent.age 

Wheu the number of annual nngl!I varie5 a.long dil· 
ferent nu:lii the average of two or more measurement<i 
along repret1entati.ve radii shall be ui;ed. 

D. Length. Pile& l"ha.11 be furnished in the length specified 
on tbfl pln.n~ or as ordered in WTiting by the Eng.i.ueer, 
'l'hei;e lengths will be specified in even multiples of 2 
feet for lengths 30 .feet or leea and in multiples of 5 feet 
for lengths gre11.ter tho.n 30 feet. A variation of 6 inches 
in length will be p~rmitted but the average length for 
piles of any one lot ahall be at least equal to the specified 
leogth. 

E. Stra.tghtness. Piles shall be free from short crooks or 
bends which deviate from ~traightn~!t moTe than 4 per 
eent of the length of any section 5 feet or le!'s in len;:rtb. 
Piles i;;ball be free from bends in more than one plane, 
The center of th"' pile shall not deviate froru a atrnigllt 
line connecting the center 0£ the b11tt with the center ,1f 
the tlp by more than 1 % of the length of tho pile or -l 

inches whiche,cr is tL.e greater limit. PUea with revcr:-1e 
benilil in the sn.01e plane may be accepted provided the 
revental ie within the 1.nid<lle half of tho length and 
pl'ovidctl the deviation of the center of th.o pile from a 
straight line connecting the eenter of the butt 'fF:ith the 
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center of the tip does not e:z:ceed ½ of ' the foregoing 
limits. 

F. J)tmensf,;ins. At lee.st 95% of the pieces of one length 
in any shipment ahall conform to the folloWU!g di.men· 
fions for the apeciea of wood spe('ified. The remaining 
5.0o/o- of the pieceR may be deficient in die.meter at tip 
or 3 feet from butt by not more than ½ inch. 

J,,finimum Diameter 'I fert front Butt ).fioimum Tip 
Fir and Pille 01 her Specift Diametel:' 

20' and shorter N!L!ural Taper l II Inchff s~,; 
22' to 30' 11 lnch" 12 Inches • ,,, 

12 Inches 131nchu • 40' 12 Ill.Ches 13 Jncbes 7 
45' to 60' 13 Inch« 14 Incht.1 7 
60+ 13 In<.h~ 14 lncbo 6 

The di&meter of no pile, at the butt, ~ball exceed 20 
inobee. Diameters of piles shall be mea.sured after re
moval of the bark. 

G. Workmanship a.ud Finhlh. All kn.ote and limbs BbaU be 
trimmed or Sllloothly cut llu,h with the aurface of the 
pile. Butt and tip ab.all be cut square with the a.xis of 
the pile. On all Rp&eies all the outer bark shall be re • 
moved. All piles shall be plainly marked on the but.t 
with the length in feet. 

H. Inspection. The contractoT 's attention is directed to 
prov1s1ons of Article 4101,05 for requirements for 
_preparation o.f n1atorial for inspection. The UIBpector 
will make a thorough examination of each pile. Each pile 
will be judged without regard to de<!isious on others of 
the same lot. Piles too muddied for ready exami.na.tii'on 
will be rejected. At the expense of tho producer pil~s 
will be turned over u inspected. 

'l'he diameter of tip and butt will be determined by 
measuring the circumfereneo and dividing by 3.14.. ln 
C&.!'IO the piles ha.ve been cut so long- that there ie, p081· 

sibility of deterioration, the inspector ma.y require tho.t 
each pile be recut on both butt and tip1 not leiiil than 
two inches from the original ('nd, to provide a tre11hl1 
eut section for excuninntion. The appearance of nuy in• 
cipient decay on a fresh eection shn.11 be sufficient c.a.use 
for rejeetion of the stick. 

,142,04 TRBATED TIMBEl!. FOUNDATION FILES, Pila, 
for treilted wood foundations shall conform to the reqttirementa 
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·Jot untreated wood fou.ndatioll pilce, Article 4:142.03 a.nd with 
, the following &dditional requireinenta: 

' 

' I 
' 

A. Sped.ea. 'fhe r,ile 11hall be either Southern Pine ot 

Dou.glu l'ir. 
B. Fer)1ng. All piloa shall be peeled by removing all of the 

rough bark and at leaat 80 _per ceut of the inner bark. 
No strip ot inner bark remaining on the pile 11haU be 
over %, inch wide or vver 8 inches long, and there !'.lhaU 
be at lea.st 0110 i1.1cb clean ~ood surface between and 2 
auch strips. Not Je,a than 80 per cent of the surfaee nf 
filly circumference 15hnll 1Je clean wood. 

C. Preserva.ttve Trea.tment. The piles shs.ll be given pres-
sure preservatiYe treatment ill accordanrc with the re
quirements of Sectiou 413i. The pre11ervativo used shall 
be creosote oil conforming to the rcquiramentR of para.• 
gi:&ph 4)36.01, .Bing r.hnkcs, checks1 "water bursts'', 
or sin1-ilar defects whieh develop during the treating pro
cess w-Ul be conri<l.~red cv.use for Tejeetioo. 

4142.05 ~REATED TIMBER TBES'i'LE PILES. Piles to l,c 
used in eoni:;tructiou o! permanent wovd trestles and when 
specified tor pi.era or abutments with wood backing plank, &hall 
conform to rttquirements of Artiele 4142.04 "1'roated Timber 
1'oundatiou Piles", except that the straighttie:,;s of pieces sh.all 
meet the following requin~ment.s: 

A. Straightness, .Piles shall be free froni reveT11ed bends.. 
Pile:oi; 11hall bo free from abort bonds which deviate from 
11traightnese more than 4% of the lC'ngth of any section. 
5 feet or Jei,s in Jeugtb. The cent~r of the pile 11hall not 
de,.;a.te from a. straight line cotJnecting the center of the 
tip with the tenter of the butt tit more than l % of the 
length of the pile {rt 3 inches, whichever is the lesseT 
limit. 

Section 4143. Wood Posts 

I 4143.01 GENERAL REQtJmEMENTS. All })O&t-fl furniehed 
r &hall eon.form to the ileta.llcd roquirements herei1n1.fter stated 
• I for one of th& cl11.SB08 listed below a.s trpeolfied in the eontra.et 
· doeu,nente. 

Round Wood Posts 
Sawed Wood Posts 

The eontre.etor 's attention is directed to provision11 of Article 
4101.05 for inspeet:ion req1Jirement1. 



4143.02 BOUND WOOD POS'l'S. AU round w(\00 Jl()S'tR shall 
be eut from sound and &0li d tree-. They .aball eontai11 llO \iln· 
,sound knots. Sound knots wUl be permitted prO\'id'e<l the 
width of tho k11ot does not exceed ½ the diameter of the riece 
nt the point wher1li it oecurs or a maximurr. of e~,1 in,.-,hel!I. 
Po~ts shall bu. free from deca) ed l'>oo<l, rot 1 "red heart 1 't ring
sha.ke, seasQn cheeks .nore than ;,~ iueh wiJ.1:1 and frout splits in 
the end. When me,l.Bared OYer th,e outer 2 iru!bes of n radial 
line from the pith. Douglas fir poet$ shall .show uot les'> tha!l 
5 a.nnual ri.ags per inch and pine posts shall show not less 
th&o 3 a.unua1 rings per inch an(l not !PSS than 30 per cent nf 
11ummer wood. Po11ts shall not sh-ow iipiral grain e-xceeding ~i 
turn in 10 feet. Groups o! knot~ or any eorubinatio.n of defoct:i 
whi('h irupairs the 1trength more than the maximum i:ize knot 
will not be permitted, 

A. Species. The epeciea of wood of posts furnished under 
these spe1.:i.fica.tione sha.U he that calh:,<1 fnr CJr! the plans 
or proposals with the following 1iruitafi(ln~: 
1. Posts which a.re to be given pressure pre.serntive 

treatment !'.ball be Southern Pine or Douglas :Fir. 
2, Posts ·which are to be given pre.servati\'O trl:.'atment on 

butts only shall be Cypress or \"i'hite C"eclar. 
3. lJntrest~d po11ts shall ba White or Rurr Oak, Black 

Locust, Osage Orange or Red Cedar. 

B. Size. 'l'he size of posts will be specified by even infhes 
of the diameter of the top. Posts ~ill be a('cepted only 
when the t-op diameter eqaals the sp~-cified din1entior-'-s '.)f 

exceed~ it by not more than ¾. inch and providC'J thu 
range in top diameter from largm,t to •mallost in any lilt 
of 1 carlo!i.d or less sl1all not exceed ¼ inch. This 
diameter shall be determined from the eirtuwferen<"e, 
after peeling, divided Ly' 3.14. 

C. Length. Round wood posts will be furnished in the 
lengtb 1-1pecifie.i.1 plu!!: or m.inot 2,0%. 

D. Straightnesa. Posts shall be free from bends in more 
than one pl&ne and free from tulort or Te~ot"te be,nd1-
A itraight line from center of tip to cent.or of butt JU1ft.ll 
not deviate from the center of tbe po,t by more than 2% 
of the len1,>th of the post. 

E. WoTJc:m8-'ls2Up. All post11 shall ~ peeled for their full 
length and all bark and inner !kin Tl'!OO'l'ed. 'fbe part 
of the post which will remain out of the ground sho.U 
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Le t.h&Ted tl'.)il.J1 aq,d, froe hQ1J! cla,-.ed tu.tfa.ee !eft by 
..ire~. r,,>. All knoU :-it pro.erf•.:in~ 1h11.ll 1:,.e al.~v.,.d 
~t.a ic J Cud with the 1,,rfn.e.-, ct t.\1f' sntn>iftt•h~.; 
wood. 

\\hw eo E'1~ified ill the contrut the tops. o-r po,ta 
ahall he .ta.r•~il t,., a true h~miapheric&l aµrfa,r.e whlcll 
,u.11 h21ve th.i: u.me d!.a.m.ellr apt~.._f\od for the posta and 
lhr.!l have ite uiA coinc1dtn\. with the Ulll of the put. 

l~. Pretenati.e Tre•tn,ent. Wheo. i;o stipula.ted in the COD.· 

trac:i doQ:men.U, pott.11 ab&H be '-1-V(:u prcserwtivo trod• 
ment .in. Meo:rd~f:e with rrovb;ion& of Sttetion Cl37 for 
th• s~cie. of ~t we""1tied.. 

Q. I.mpectioa. 'l'h6 pOAt& aball. ha inapeeted before beio.g 
trffll.ed. The CoutraetoT ahall 11Qtif7 th.e Sta.to tfighwa, 
Cou1::,J.uio11 11t AnlfB, t,:1w:1, cf the 'IUl'.O:e -t~ri,l l.or:at10D1 ,xf 

the eorepauy turniab~ tbo pott1. If the po&t. are to 
be trea~d. at the 1ouue ol 1UppJ:y 11ii•h. Jlotu;e 1h:Jl bf! 
givPJn 1u!firiently in &1lva.nce of tb.e- date of ttta.tment 
to a.~w f,:):- t!i9" 11c-l ... c.tion IUl.d t~tittg of a::un.plM of th• 
prc.,,:ert'"1ive whirb is to be ue,l. 'fh!" lUJlf'ctor du. .. U 
ha-e J'rtt. ac-: tes to •U part,1 o.f the treating plant IUlii 
t1'• 11lant ah.~11 t& effUi.ppcd .-ith in:,truml".nt,i for at:('llr
ate ~J.euurotncnt of tb~ tr~tlllg pr'.\eeli!I. 

pogt, wh.il!.h. a.re t.Q, rf'("eive nonp1'6UU1'1 tt&ltQ)411ll t1Dl1 
may he- t~ated alter deliv«iry at tbt sit, of the work. 

•143.03 SA WED \\'DOD POBTB. S.wea wood po,t, oil>..U 
tonform Lo -the requtre11-..ents of &cl ion 4138 ' 1 Unt....ied Thrt
birr and l..umber". 

A, ~ P1J!t, Gan confor~ to t.h.e shape ud 1101Dinal 
dimeni-,ioUJ epefifi-1 in the contra.et doeum,ea1,a. 

IJ. Preeerntive Trutntent. AU poct8 whn. ao .u,_i.ted 
on pl.am or proposals, ,hall b4l gj.•en pre991 tll\'ln trN.t. 
mf!llt ia at-<"orrlanee witll the tnethadt 11peem.d in Beo
tion 4137, and with erao.ot• oil ,pedfied le Art:ide 
< 136.01, 

Sectloa 4144. Sobpade Pape, 

U4t.Ot lltTB(1tADB PAJ'D. Paptr lo be uea J'o,, lb,
ating the au~e of eonttete pav111 ent aball Wlllply will the 
'Nquirementa of j. A 8.U.0. K-TL 
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Secliu4 4145. Curing Paper 

'146.01 W&lXG P.APBB. Pa.per to .be uMd for eurillg of 
concrete ahelJ W111pl7 with the requiNwentl of A.B.T.ll. C-111, 
e::o cp~ that hi lieu. of the moltture 10111 requirement preacribed 
tbe tolknrina" shall apply. Tb.a moiBtute lou •ha.lJ uot be gre&«!r 
t)tan -6.0 per een.t of t.b.e original m.ixi.ag water Deed when ths 
pa.per ia teated ia the manner pte«l ibed, except tut tbe s-J>dr 
Hell fflffleiD in place for 24 hourt. 

TJte paper uall comply with tho fo&wir,g addition&.l require
menta~ 

The paper Pall be pnpared in abeeta ot 11u:fficient width 
to oover the full wukb. of eoaarete 1Rlrfa.ee being placed with 
•~•I allawanoe for lhrinbge:. When forms are removed 
h.lfaa' 1'.e earing period the full height of the pavement edge, 
laekMliD&" n.rb, ah.all be covered by a rupplei:neilo.l or e:tringm' 
atrip wbiall ebtU be wide enough to cover the pavement edge 
an4 extend off? the surface of the alab to lap the main sheet 
..ot leu than 12 inehea. 

Se<:tion 4146. Burlap for Curing Co.ncretc 

'1'4.01 BURLAP, 'A.e burlap u11ed for curing cone?Tte ahai1 
compl7 with the toUowlog requirements.. The &verage .dn· 
,,.igl:tt per tquare yard of fa.bric ehaJI b& not lest thn.n 9,0 
ouneee. The uh hued on the dry weight ot the burle.1, ,hall 
he aot more tha11 8.0~. 

The burlap shall be eompo,ed of not 1MB thnn 05% jute &nd 
manila fiben, 

Tbe burlap lh.n have had no contact with J-tt.nolin, wool, 
augar, mo]Uie,, or other 1obst1.ne-e th-at might have a 1le1etor· 
in, al.feet upoa treah oo:uente. The bmlap u.»etl for curing 
ooauete pavemat shall 'be aewu into eovera of width au!ficient. 
to eonr tbe full width of concrete eurfaee to be eo"-ereit, plus 
l tooL 

Wben form, are removod during the apoci!iell 1,eriod of tur
bg with burlap the covers eihall extend to the f-ull thi~kne~ 
o1 the pavemeo.t at tb edg' Uleludlng eµrb. It this extension 
ia with & npplement&l aheet the 11upplemenet&l .,tripe, shflll 
:t ai,4 oa tM alab ••rfa.ce to lap tbe 1nain sheet not led than 

11 i•ellra. 
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Section 4147. Liquid Curing Compounds 

41¼7.0l DESCB.IPTION. Liquid contpounds for curing con• 
<"rete mo.y be eithe,r dark ~olored comp<iunds of asphalt emubi
tied or cut back with vola..tile solvent, or light colored com
pounds c-0nsi,till.g of a non,volatile base ol waxes, re11ina or 
gums with a vole.ti.le tolvent. The compound., shall comply with 
th fo11owing additional requirements for respective type.s: 

4147,02 MOISTURE RETENTION. When tested in ac
cordance ,,·ith the method preR<'ribed in article 4147.06 the ef-

1 fieiency index of the :material !\hall not be le,ss thn.n 95.0, ex
cept that m!\.teri&.l showing & moisture loes less than 1.0 pe:r cent 
of the quantity of wa.te.r re,nU1-ining in the test specimen at the 
time the curing material ie: applied will be acceptable. 

4147.03 SET-TING, Liquid ('.uring tompounda shall set with· 
in 2 bou..rs after application to form a firm, "-e.ter impermeable 
film adhering strongly to the concrete. 

4147,01 LIGHT COLORED COMPOUNDS, Light colored 
euring compouuds shall contain a fugiti..-e dye to assist in se
curing uniforn1 coverage. The color 9£ the c:ompound e.pplied 
to the moi:sturc J"(:ler.tion tuat ipeciro.en sball1 after the c6m• 
pletion ot the moi11ture retention test, not be so dark a.a to 

r eau&e a. temperature Yie-e of more than s•F. a.lJO\·e the.t of a 
blank P.pecimon under ai1nilar o.xpointre to infra, Ted light. Tbe 
rate o1 application to Ue used shnll be determined from \hP re
sults of the 1noiature retouti.on test except that 1n no ease ahnll 
the ro.to oi appliention be le~ than 0.067 gnllona per square 
yard. (CcH-erago 15 square yards per gtillon.) 

4147.05 DARK COLORED COM.POUNDS. Dark l"Olored cur
ing compound.s Rha.ll eet sufficiently in 2 bour,e afte-r appliea
tion that the v.·hite•W"ush coating specified in Paragraph 
2301.240 will not be di:'!colored. 

The ra.te of e.pplica.uon to be used will be determined from 
the reim.lts of the moigture .retention teat oxeept that in no 
ca•• sho.B tho rate of &pplicntiou be IeRs the.n 0.08 gallons pPr 
sqnnre yar1l. )Coverage 12.5 aquaTe yard~ p~r gallon), 

i14c7.06 METHOD OF TEST. Tile efficieney uf liquid cur
ing eon>pound• in 11reventi.11~ the osea.pe of ru.ois:ture from con
crete shall be lletennii1eir] in atcor,lance with A_.S.T.?if. C-H561 

with the. -following Jll{ldilica.tioua: 
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A. Fine Aggrega.te. The fine aggregv.~ uaed in the morta:r 
for te1t ~pecimens !lhnll be sand complying with the re· 
quirements of Section 4104 

B . .Prelimtn&ry Storage of Mortar Spec.imeD&. The mortaT 
test specimens 8h&ll be cei,t in advance aud be stored 
for 16 to 20 hours under lniliYidual impervious covers, 
in the mohit storage rooru before th& Jiqu_id curing com
pound is applied. 

C. Length of OuriDg Period. The length of the co.ring 
period n;ea:.1.rrcd frorn the time the curing compound i~ 
11.pplied to the speeituens Rhall he 2-! hour-.. 

D, Ca.lcula.tiOll of Loss ill Weight. The loss in weight ol all 
!<pecimena ehall be calculateJ from the weight detarmiued 
at the time the curing ccimpound is ariplied to th6 to~t 
i;pel'imen.-.. Any loss in weight. of the !=!pecintens between 
the time they are n1oltled and the tirue the curing com· 
pound ia applied shall be a.sRumed to be a loss of the 
origiDal mixing water. 

Section 4148. Plant Material 

4:U8.01 DESCRIPTION. Plant material 13hall include all 
• 

trees and shrubs used in ro&dside impTo--Vement. All plant ma-
teril:u shall conform in size and grade to l::lortieultural Sta.nd
ards of the American As~ocia.tion of Nurserymen for the si.tes 
ae.t forth iu the contract documents a.nd shall comply with the 
following requirements. 

4148.02 TAGGING OF MATE.RIALS. ~U] stock furniahcd 
must be true to name and legibly tagged with tbe name and size 
of the material according to the general nur~ery standards of 
practice as recommended by the American Association of Nur• 

erymen. 

4'148.03 SAMPLES. 'fhe Engineer may require samples to 
be submitted Lefore stock is shipped from the nursery to tho 
planting site. The material delivered shall confor1n to the 
samples submitted. 

41-18,01 INSPECTION OF PLANT MATE.RIAL. Inf'p('etiou 
of viant 0111.tcrial will be tnatle a.t the- n11r::ie-ry or ~ollect iug fiel ,l 
by an authorized repreeeuta.tivo of tho County wh eue~e,r 
such examination ill Ue~me-0 d~irs.ble.. Approval of ,nattriRI 
on such exanrination shall not be construed a11 an aecc11tnnc·e of 
it. Fina.I acceptance will not be made until the ma.terial hat 

I 
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been detiverC'd and inetnlleJ. No plants shall measu-re less than 
the. n1inintum ~perified ELnd a.11 plant ma.terial !!hall average t11e 
mean of the sizes lljlecifiecl. The 1n.atcrial shall moet the fol
lowing stand!lrds: 

A. DedduoW1 Tree& DeciduoWJ tret1s shall n1eet the follow• 
lng Rta.ndnrd heights for the eorresponJing caliper, 
lll.en.suTemt"nt take-a. 6 ine."hes aboYe the collar: 

,..tiJJimum I Cuipez 
.Minimum 

Caliper Hei!fhts Haights 

-
1 to 1¼'" 8 to lD ft. 

1; 

2½ to 3"' 12 to 14 ft. 
1¼ to 11/2"' 8 to 10 ft. 3 to 3~'," 14 to lfi ft, 

10• tO l\~" 10 to 12 ft. 3'.11 to 4" 14 to lti {t. 

¼to i4' 10 to 12 ft. 4 to 5"' lfi ft. and up 
2 to 21/1• ,, to 1-4 ft. 5 to 6" u; It. !Ind ue 

B. Ba.Jled and Burlapped Trees. Balled and burlapped trees 
shall meet the following requirements for nuniber of 
tra.nspla.ntings and slzes of balls. 

1. P:rostre.te a.nd Sp-reading type~ (Pfitzer, Sa.irua:1 

18-24" aiz.e 2 tra.n111Jlantings 12" diameter ball 
2-31 size 3 trausplantings 16" diameter hA.11 
3-4' .-ize 4 tra.nsplantings 18" diameter ball 

2. Uprigb.t Med.ium Height Types (Chiu1 Column, 
ma.rt, etc.) 

etc.) 

('om• 

1½ to 2' size-!:! 
2;~ to 3' size-3 

tra.naplaut ings-12" 
t.ra.nspla.nti.ngs-13" 
trs.nspbl.nt i ngs----14" 

Oiameter 
ball 
ball 

3½ to 4' size-3 diameter ball 

4½ 
5½ 

to 5' a-ize-i 
to 6' aize-4 

transpltlntings-10" diameter hall 
transplri.ntings--18'' diameter be.11 

3. Large T1·ee Type11 (Pine, Bprnce, etc.) 
3 to 4' eiz-e-3 tran.qplanting~16" diameter ball 
4 to 5, size-4 tl'ansplauting@.-]8i, diamvte-r ball 
5 to 6' size-4 tromplnuting9-20" diameter ball 

4. Thorn. 
2 to 3, aize-3 trn.nsplanting11--14" diameter bOU 

3 to 4' rrize-3 transplantings-15" dian1eter ball 

4 to 5' size-3 transpl.a.n tings--16" diameter ball 

5 to 6' e.ize-4 transplantings-18" din.meter ba.U 

4148.05 GOVERNMENT INSPECTION. All plt1.nt ruaterifll 
11hall comply with State ar.d Federal law)! with respect to ia
s:t,ection tor plant disease and in!eetation. Any in~peetio!I. 
certifica.tes required by law to this effeet shall accompany each 
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&hipment, invoice or order of at-oek; tw.d 011 a.rrival the ei,rtifi
cate ahall be filed with the Etsgineer in charge. 

4148.06--PB.EPABATION FOB SHIPMENT, .,\ll lreet5 •hall 
come directly from the nur,ery row a:nd tha1l lie dug with r~a,
onable Ure and &kill imm81li&tely previoba to alup1n:ent. On 
projects pta.nted in the apring the only plant material that w:ili 
be aecepted from. eold stor~ will W' 1btub od ground cover 
types. PreeautlooN t..ha.11 Le t:,,kea tu avoid o.nv unnecE.'!is:1r\-• • 
injury or J'le"lllOYal of fibroua roots. :r.atb sp,ecie-Q or variety 
1haU be hA.ndl_ed and packeU in the ariprovo(t manner fnr the 
plant, having regard ior the soil and climatte Condit io.n at the 
time of digging, the eonditiOll$ of tr&nfit, .and th.e 1.i.r.11e thli-t will 
be con.&umed in transit or deli\·ery. All pronutio;is tb.a.t a.re 
customary in good tr&de practicij ·shall he taken to insur~ tht 
&rri'va.l of the plants a.t J.e-&tintttioo in good condition for tue
cesaful gro'\l'th. All pla.nts whieh are to be baUe,l aud hurh1ppe,l 
previous to the 1b.ipment, are desigi1ated (U & B) iu. the item
ized li!'!t of pla.nt m&terinl:;.. B.aJled and burln1,ped plants :;hall 
be lifted so as to retain aa many fibrous roots a.a ros1'1ible. 
The burlap shall be firmly bel,l in place by ._ wrapping of titou1 
eord -OT wire. All b11.lled anJ burl&ppt>d niateriw 1uu1t como 
from 11-oil •hil•h will bold a finn ball and arrive i.o. good ron· 
clition. The balls aha.ll be firm and aoun.d. No btok&n or 100<11-0 

balls will bo accepted. 

4148.07 TRUCK BlllPMENT. Where .shipment i1 me.de by 
truck, all rnaterial shall be packed in 11ucb a ma.nm,?" as to in
sure adequate proteetion agitin:Jt climatic, seasonal, or other 
injuries during tran~it. Deei~uow, tre-eB Blld sbruba shall l.,e 
placed in bundles a.nd the roots eball be c&refully prote-ctcd with 
wet stra.w

1 
moss or other suitable matetial wh.ieh. y,iJJ in.-tur~ the 

a.rriva.l of plant• at de!tinati-0n. with the root!:' in a moist, 
healthy cooilition. Materis.J. tra-n!!"pi>ttud in open•body truck.a 
mu&t be protet!ted with tarpaulin co,·erinp. 

'-148.08 BAIL SHIPMENT. Where abipu.1t'nt. iR uuLU~ by rnil 
box t'-&ra tihs-11 be s.dequa.tely ventilated in accordnoce with the 
plant requirements to prevent any "sweatillg" during trnn.sit. 
Special a.tteution shall be gi,.•en to pron1pt delivery &nd careful 
h&ndli.ng from the freight ya.rd to the point of dQll\-ory. 

41,B.09 QUALITY OF PLANT lllATJll!.IAI, Ml of th• 
pl&nta 1ba.ll be firet-claa• rerre$entati,-e, of thuir normal Fpocics 
or variety_ Plant.! 11hall have 8Nera.ge or norru!l.l wf:1l-deYelope-d 
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(,ranch aysteru111, together with vigorous root ey11:tems. Plants 
Mba.11 be free frou1 diatigorine knots and sun scald injuries, 
~bra.aions of tbe bark, or other objertion&ble di5figurementa. 
Plant.a must show ai-,pcnra.nee of notmal hea.lth and vi.gor in 
triet aecorda.ne:o with theRe specifications. All stock shall be 

"ur!ery grown. 
Any plant material with brok6Il, l'lhort or shriveled roots, 

W,roken branches or cut baek leaders, or which otherwise fails 
t.-,o comply with tli.t'll-0 11pet:ifiestioru1 in any way, will be rejected 
I-ind shall bo iromediutely rernoved by the contraeto,. 

Section 4149. l\{isccllaneous Materials 

41'19.01 PARTING STRIPS. Pflrti:ng atripa for concrete 
tpavements shall bo ono of the thre& following types: 

A. Metal pnrting i,trip sh&ll be coated or un.eoated Bheet 
metal not lighter tha.n 18 guage, formed and punched to 
receive channel shaped pins to be driven into the sub
grade at not more tha;..1 2 foot intervala nud to receive 
the numLer and a-iz.e of transvel'llit reinforeeruent bars 
shown on the plans. Its width shall be ½ inch 1888 than 
the th.icknclffi of the 11u,.·et1lent, and shall not Yary more 
than ~11. inch from this dimension. 

B. Pre"uioulded bituminou11 parting strip shall be eatura.ted 
a.nu coated felt having the diwensione Jhown on the 
plans. 

-1149.02 METAL EXPANSION TUBES. Expan.sion tubes to 
Le u,ed ou (1owfll Lu.rs tl1rough expansion jointe .ehall be aon• 

lcollapaibl~ tube$ with one encl closed. Thfly shall be form.ed 
"'1th a. positive h11r stop capable of withstanding a ptllh. of 

tmore than 20 pounds. The stop shall be located 3 Ulchff fium 
'the open end of the tube. Each tube shall have &n inte:ma.l 
f!iam.eter of 1/16" larger thllil the nominal diameter of the bar. 
'The length of that po.rt of the tube h&ving this diELmel41ir ehall 
111ot be leM than 3", plus tbe thir-kncAS of the expanaion joint. 

· 4-1i9.03 BRONZE ME'tAL. Bronze ahali conform to the re
nuiremeuta of the A..S.T .lf. De1ignation B22... "<,,._ J,.. or .,, " 
jneta.l will be admitted llllle•s otherwiae 1hown on the pl&n& 

4149,04. HYDRATED J,JMB. Rrdre.ted Jln,e then compl7 
LiviLh the requirement&. of the A.8.T.14. DNi&natioJJ. O&. 

4149,06 CALCIUM OBLOllJDE, Calcium 1!ib1ori4• 1D8d for 
tilust prevention or for &D e-dmi+t.ure m coaeffte ND ~ply 
Jw-ith the requireroen.b o.f tb6 A..S.T.JL Deaipatiea D9I. 
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DIVISION 42. MAINTENANCE lliATERIALS 

Thia part consists of requirements for U1&.terials used in m&i.n-
tenanee o.s set forth in the following sections. 

Section 4201. Solid Bitumens for Pavement Maintenance. 
Section d:202. Bituminous Premlx. 
Section 4203. Blaek Centerline },{arking Paint . 
Section 4204. Rock Asphalt. 
Section 4210. Antifreeze. 
Section 4211. Automotive Storage Batteries. 
Section 4220. He.rd\vare. 
Section 4221. Cutting Edges. 
Section 4222. 'l'ie and Braco Wires. 
Section 4223. Mower Ports. 
Section 4224. Steel Sign Posts. 
Section 4225. Steel Snow Fence Ports. 
Section 4230. Snow Fence. 
Section 4231. Wood Sign Posts. 
$action 4~0. Concrete for Pavement Ilepair. 
Section 4250. Diesel Fuel. 
Section 4251. Gasoline. 
Section 4252. Greases. 
Section 4253. B.ytlrnulic Hoist Oil. 
Section 4254. Lubricating Oil. 
Section 42:>5. RegulaT Transrui.!sion Oil. 
8el"tion 4256. futrcme Pressure T:rnnii.ruission Oil. 
Section 4260. Gre.sa and Legume Beed. 
Section 4272. Railroo.d Cro~!'<ing Sigus and P-0sts. 
Section 4273. Wood sign Boards. 
Section 4280, Enamel for Equipment fl.nd Afotal Sign--. 

Srction 4201. Solid Bitumens for Pa,·emcnt l\taintenance 

4201.01 GENER.AL. Solid bltuminotJs material for use in 
filling ere.eke in rigid pavement shall be one of the following 
types ll8 specified in the contract. 

A. Native upha.lt meeting requlremenb1 of A.A.S.R.O. 
Specification M-22 for penetration grnJe, 85 to 100. 

B. Petroleum ssphalt meeting require:ment.8 of A.A.S.R.O. 
Spe('ification Y-20 for pene.tratioo grade 100 to 120, 
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C. Mlx.ed a.&pbalt e. nd mineral filler meeting requirements o'f 
A.A.S.ILO. Specifil'ution M-89 Penetration GraUe 60-70. 

D. Tar n1eeting requirements of A.A.8.H.O. Speci£ica.tions 
11·52 for g:rndes BT-1-0 or RT-11. 

4201.02-CONTAINEE.. 8olitl bituminous material for nioin
'. tenance of paYcrncnt will he shipped in tight double end metnl 
·containers known a~ one time shipping containers. They shall 

1 
be made with double lock seamil ":hii:h will not leo.k in handling 

.'.'or f!torage anU ·with a e.ingle filling opening approximately G 
· inchefl in dinn1e.ter, in thtl head, closed with a t-ight friction 
, lid, 

4201.03 INSPEOTION. S(}Jid bihuninous 1natorio.l for main~ 
tcna.nce of pavement will be iru!poc.tod at the producing plant 
unless otherwise l!lpcci.fied. 

4201.04--METHOD OF :MEASUREMENT, Solid bitumens 
fClr maintenance ol concrete peven1ent wi:11 be me::u;ured in tons 
of 2000 pounds avoi'rdupois net weight. ln computing tho net 
weight of the bi:tun1ino-os n.iaterie.1 an average tare weight m&y 
be Jetern1ineU from the weight before filling of not Jess than 

. 10% of the number of containers in the 1,hipment. 

4201.05 BASIS OF PAYMENT. For the number of net ton,; 
of 1:1olid bilumio.ous material futnishe-d and accepted, o.s pro

'· vided above, the Contra<'.tor will be pa.id tho eontrnct price 
therefor. This price shalt be full cornpeni<ation for farni~hing 
all roe.to-rial!\ including tho containers and for preparing and 

· shipping the material with freight prepai,l to the specified 

destinations. 

Section 4202, Bituminous Prennx 

4202.01 GENERAL. Bituminous premix shall conaiet of ag• 
gn,gate o:f the si:z:e specified, thoroughly mi.x-od with bitumen 
and conforming with the following requircmenti. Unlti~s othor· 
wise .1pecified the bitun1en sha.ll be MC-4-. The final mixture 
11hall ha.oo nl1 pa.rticle-s well coated v.'lth bittunen ;lnd 1>bnll be 
free from dirt or other foreign mu.torial nnd free from hn.rd 
Jumps of partially cemented mnterittls. 

A. Agg.rega.t,e,. Tbe aggregate for bitun,inoua premix sb&ll 
conform t-0 the requirements of Section 4112. Unlesg 
othtu,,·ise ;,-pecifiell, the ¾ inch size shall be furnished. 

B. Bitumen Content. When a. representative sample of the 
mixture is e:z:tracted with hot carbon totr&chloride 
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rcct,) the bita.m.en content eba:ll ~ between 0.90 a.cul 
1.10 of tbtt rati c, rel}tliffd h7 the following formula.! 

R=O.Ot.~+O.l;IC tll.10 

G 
6.4~ Rx Sp. Gr. (bi 

l;lp, Gr. (a) 

In which R=Bltum.en &ggroga.te. ratio i-n poun~ 
pe,r p(llJlld. 

0:;:;:.Bitumen in ,:an0ns p<'-r ton o:f a.gg-regate. 
/31). Gr. (n )-~pe('ifie gtavity of aggregate a.t 

77•}'. 
8p. Gr. (h)=~perific gl't.'Vity ol bitumen at 

'"'"OF • • • 
A=Su.rtaoe -aJ"ea. of aggregate in iqoare fee& 

per pound. 
C=Sarf'1C'6 coefficient of J:_ggregate. 

Faeton for eorfa.re eoeffic•.ient and for toroputing sur
face srea. will be furnished by the Laboratory after an
alysit1 of samples of aggregute. 

C, Bveem Stability. A briquette of the final mi~ure 4 
incbos in diameter by 2 to ..2;.:J ~11ches in height wm
pacted a.t t40•P. by tionping and by presMure of 3000 lb. 
per i,qun.re ineh1 -when cooled to Toom temperature and 
te1te<l in the Rvoom .stu.hilomeier uiler a pressure ot 400 
lb. -per liquaro inch i,ib,all &Mow &n incr~e in l&ternl 
pre!BUJ"e .from 5 lb. per sqaa.re in<'h, initi&l preaMUe, to 
not more than 60 pouadB per square ineh~ 

D. Modified H'Ubba.rd Field Sta.billty. When that portion of 
the ntl:r.ture pr11wng the #8 Ille,·& is teited in aee-ortl11nre 
with modified Hubhard ficl,t method a! spec:ified in 
Para.graph 4101.0!?II, it i:;ball ~how the following 
11tabi1ities: 
L Oompaoted &t LiO•F. and tested Qt 120•.F',, flttability Dot. 

leSIJ than 1200 lb, 
2. ContpQ.eted at room tPntperaturct 70 to so•·p, and teeted 

at 120•P., stability not le!11 than 50% of that. devel
oped when compacted at J40•F. 

E. Analysit, Snin11le,9 for annlytis and stability tePts ahall 
be heated for 2u.g1 houn in &n ov!'."n flt 210·225"F. to re-
movu n1oi~l\lrc an,l volatile portion;i. of the ltitumen . 
. Ana.lyais of pamplel'I sbnll be in atc.orJanee with .-\.A.~. 
H.O. Sttllltlard Method 'l'-5S except th11t th~ S<Jvent shri.U 
be COI• and afler e:1.tnu·tion. the -,ample shall be dried 
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at 225-230°F. to remove traces of solvent and molsture. 
AU friable lump<1 l!lhall be broken up by rubbing with s. 
rubber pestle and the material shall he moistened with 
50cc of methyl al('ohol and washed over the #200 8ieve. 

4202.02 METHOD OF MEAStntEMENT. The quantity c,f 
'.bituminoug preznix delivered will be daterminod in tons of 2000 
:lb. net weight avoirdupois. 'l'his net weight will Lo oLtu.ined 
ifrom r&ilrt>ad wei.ghta of full car lo&d shipment.1> or ff.a.le 
:weig:ht1' of individual truck sbipn1eut11. 

4202,03 BASIS or PAYNENT, For the number of ton• of 
,bituminous premix of acceptable quality measured, as pTeseribed 
•hove, the Contractor WJ.11 be paid the contra1:t price th£.>Tefor. 

Section 4203. Black Centerline Paint 

4203.01 GENERAI,- BlJl.ek paint for marking eenterlinos 
·of pavements shall Ue mi.xturc of tar pit-eh and oila which aro 
lclosely fracti.onaterl tar JiJa.tillatos. Tb.ft chnra.cter of the pitch 
_ieha.ll be euch th.at the finh,hed paint will remain hc,rnogcueous 
and free fron1 i-ettlemcnt of eoko like material. It shall con· 
form to th~ follov.1ng requiren1ent1.1: 

A. When tested with Saybolt-Futol Viscosimeter the paint 
shall show vUicoaitY of 4-5-60 t1a<:onil1:1 nt 77"F, 

B. When distilleU in accordance with A.S.T.M. Standard 
Method D-20 the paint sba.ll show a totnl distillate to 
S00°C of 25 to 50 percent. 

C. The a.mount of water i.n. tho paint shall not exceed 1.0%. 

D, When brushed on a gla-ss plate a.t a. rate of 300 to 400 
square feet per gallon the pa.int film 1-hall be iwt to touth 
within 30 n1inute:,. 

E. The color of the palnt shall be & den!lf! luetrotu black. 

F. The aoftening point of the tar pitch ll.led in tlie manu• 
faeturo of the paint shall not uceed 1w~1_,~, when tested 
·by the oube-in-water rnethod, A.S.T,M. fitan®rd D-61. 

4203.02 OONTAIN.ERS. Bhi'.ek centerline inarkini,I paint 
v,.-ill be ehippcrl in nietal drunu, eontaining apprnxiuintely ,i3 

. gallon, each. D.rums shall lie tight llll"tn.l C'ontai1111rs either oew 
01' uaed. 1fhey l!hall he clean before filling and any qneation~ 
a.ble drum Mla.Il be pr(l.r-..'lure te~ted for lea.kil. Druma. ehall have 
2 rolling hoops, one fil1i,ng bung not 111ualler than SI iru:::\.ltltJ &Dd 
O"De vent bung in tho bead not ilualler tb&.P. '4,". Blmga •baU 
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be fitted -with ca.,,t. iron -plugs with ~taudard pipe threltlde: a.n,I 
fiber gaskets. 

4203.03 INSPEOTION. The Contra~tor i,fl,all submit sa.mplea 
of the m&terinl ho proposes to furnish i o. ad, .. anco o.f mannfac• 
turo. The pre-ps:ratloo of bla.c.k centerline paint will Le in
speeted at the prod.1i~ing plant unleu other·wise: epectiied. 

4203.04 METHOD OF MEASUREMENT, Black wnterline 
marlting paint will be measured in U. S. Sta.nJard Gallons at 
60°J', The net qunnUty of ma.terial will be determined b_v 
Wt'ight. In computing the net weight an average taro weight 
of the conta.ineri, may be determined from the weig-bt before 
filling of uot lea!! thn.n lOo/0 of the number of containers in the 
shipn1ent. 

' 4'203.06 BASIS OF PAYMENT. For the number of gallons 
ot black centerline marking paint confoi:;ming with thee:e !ff)eci
fic&tions, measured as pro,idetl above, delivereJ to th~ point~ 
ll!poeificd, the Contractol' will be paid the contract price there,. 
for. 11'his price .llhall be full oornpecsatlon for :furni-:'\hing all 
materiuls including containers, and for preparntiou and ship
n1ont, with freight prepaid to tbo spoeified de:;:tinations. 

Section 4201. Rock Asphalt 

420i.Ol GENERAL. Rock asphalt shall e.0J1J1ist of sand
stone naturally impregnated with bitumen to which additional 
bitumen nuiy bo added after the material has been crushed and 
pulverizod. }'or the puYposc of this 11peeificn.tion1 rock aspha.lt 
to ·which bitumen has been adJcJ after it bas been m.ineJ. will 
lie referred to as FluxeJ Rock Asphalt, and roc-k a.sphalt con
taining no bitumen other than that occurring na.turnl1y 1n the 
material will l:te referred to as Natural Rock .,\gphalt. The 
bidder ahall state on his prl)po11al which of the'-"e tW'> product, 
he propo$e8 to furnish. 

The rock asphalt shall be uniform in colllpos.ition aod shall 
not contain more than 3 per rent of partielo!I not co1npletely 
('Dated with bitumen. It shall cotnply with the following ad
ditional requiremeuts: 

A. Deleterious Materials. T.he rock Mphalt shall not con~ 
ta.in more thnn 3 per cent of sulphate, iron. pyrites a.nd 
aluminate. It shn.ll be fre-o from dirt1 coal and other !/Jr· 
eigu materi&l. 
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B. Size of Particles. Wbon tested by mean! of laboratory 
sieve:; at & temperature between 80 and 100 F. the per• 
centage pn,ssing the %. 1neh sieve shall not be less than 
95 and the poreentni.;e passing the % inch sieve shaJl 
not be Je.e11 than 75. 

E. Bock AaphaJ.t to be Fb.u.ed. Rock asphalt to which bi• 
tum.en. is to be added ehall contain not Jess thu 4 per 
eent of bitumen aud not mo?'e than 0.3 per cent of 
moisture at the time it is fluxed. The asphalt used for 
fluxing shalt bo of the type and grade approved by tbe 
Engineer and sbo.11 comply with the requirement! herein 
apeeified !or that type and grade . 

D. Percentage Soluble in Oarbou Tetrachloride. The per· 
eentage so1uble in carbon tetrachloride as determined on 
n. de-hydrated 11;ampJe of the rock nsphalt in a manner 
ein1ilar to that preeeribed in A.. S. 1'. M. Designation 
D147 shall comply with the following requirements: 

1. Natural Rock Ai.phalt, not leS.!1 than 6 nor greater 

than 0 • 

2. Fluxed Roek _,\spha.lt, not loss than S no-r greo.ter 
than 11. 

E. :Particle Size or Extracted Aggregate. When the aggro• 
gate from which the bi.tlllll.en has been. extracted na 
described above has been dried a.t a temperature lie• 
tween 225 and 235 F. and tested by means of laboratory 
sieves the me.terial shall comply with the following re· 
quirements: 

Percentage Passing 
Sieve 'Natural Rock Asphalt j Fluxed RoekAsphnlt 
Size 

M1n. I Max. I Min. I M11x. 

No. 10 90 100 90 

I 
100 

No. 200 5 12 10 25 

In performing thii. te~t all friable lumps !hall be 
Lroken by gentle rubbing with a rubber po11tle and the 
sample shall be moi-etened with methyl alcohol &Jl.d 
washed through the No. 20() sieve with ·water. 

F. Stability, When te11ted in accorda.nco with tb,e mothod 
specified in Paragraph 4101.02 ll the 11taLility ot the 
rock asphalt she.11 comply with the following require• 
m,ents: 
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.Moldin!f 
Temperature 

140 F 
70 to 80 F. 

Roa Ml't1AL r Art. 420Ull 

'--~ Stability 
jNatunlRoe.kAl',phalt_l Flured R-Oek Asphalt 

750 pounds I 1200 pounds 
Not leu than GO per cep,t of etability 

Yhen molded at 1(0~ F. 

'206.0II METHOD OP MIIASUBllldENT AND BASIS OP 
PAYMENT. Rock asph&lt ah.all be meuured a.nd paiJ for as 
provided for Bitum.i'.Dous Prem.ii, Section 4202. 

S.ction 4210. Antifreeze 

~10.01--0ENB&AL. The &nti-free:te shall be of perm.ane1.1t 
n&ture with boillng point higher tba.D water. It 1hall be suit
able for UBe with w&ttir u the eooliog medium in tbt1. radiator 
syatema ol internal combustion engines Uied in lligbwa.y 9-:·ork. 
The anti-freeze aha.11 eowply with iho following requirements: 

A. It shall be mi!'eible with water to not leas thfl1l 97%. 

B. The aperifio gravity at 60°}', 1hall be from 1.110 to 
l.125. 

C, The reeiJue from ignition shall not exceed 0.5%, 

D. When 100 ml. of the anti-freeze is distilled from a. !!50 
ml. MCA Fla:ik' using an ail' coC1leJ conJ.cruier 430 lo 470 
mm. in length tlic following condition! shall be obtained: 

l. When 5% tJf the sample ba.s, been reeo\.·ered in the 
Teeeiver the thermometer ~hall read not l't'111 than 
275•F. 

2. When P5% of the ea.mples hu boen te('O\·ereJ ini tbt~ 
.reeei"er the tbernurn.lete:r ~hall reaJ 11ot more than 
430°.P. 

E. A 50-50 u1.i:tture by volurue of the anti•freeu and ws.tor 
ahall ahow no tendency tu f11am whun heated to l80°F, 
and agitated vigorouelr in auch a manner to cnuse air 
to be bea.ten into the eolutlon. 

F.- The froeUng point of a 50-50 mixture by volume of anti
frOf'a:e a.nil water shall JlQt L,e. Jljgluir thnn 25°- Lclow 
v.ero F. 

G. The nnti-free,z.e aha.II contain proper inhibiting agents 
capable of preventing the fortuo.tion of rust Ju the roo1-
ing pipe line, of internal c.ombui.tjon enginel',. 

H, Th~ anti•frMtti e:ha.11 ho of sneh nature th&t it will not 
nttnek copper, bronze, b-rau, ahuninuru1 iron or any othi:-r 
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metal used in constro<'tion of the cooling ay1:1tems. It 
ahall not atta(',k radiator bof.e or be injurious to automo· 
tive p&i.nt fin.Uibes. 

4210.02 CONTAINERS. The anti-ireez.o ,:hall be packed in 
111ealed cane, each rontaining 1 U. S. Standard gallon at so•F. 

1 with 6 can!! packed in t'!at1e or carton. 

4210.0S MEASUREMENT AND PAYMENT. For the num
ber of gallons of acrt'pt&ble 11-nti-frfleze delivered 1o the -points 

. ,:pecified the Contractor will be paid the contract price per 

1 f:,"allon. 

I 

l I 

Section 4211. Auto1notive Storage Batteria 

4211,01 GENERAL, The11e epecificationa n-re intended to 
apply only to lead &.l'i1l st.:ira.ge batteriee for automotive pur
posell. All batteril:!le ehall be of 3 cell type. 

{211.0'Z BATTERY SIZES A.ND OAPACITIBS. The eiz.es 
and capacities o! the batt.erie!'! furnimed ~hall be ae follow•! 

... :!!.hn . ... 
Co=· Overall OimetlPou Cap. Time 5-Sec. 

It= ponding ln,ches Muii:ou.lD ., ., Volt• Type of 
S.A.E, 20Hr. 30 Amp, ,t 300 Serviefl 

No, ea,, R>te 0 Deg. F. Amp< Intended 

I 
2 

' • 
s 
6 

' 

Length Width Height s;,, \mp. Hn Minute, 0 Dq. F. -
2L 10¼ 7¼ 8 100 , .21\ 4,211 Auto 

IM 9¼ '~ 9¼ 90 ,.oo 4 10 Auto 

I ME 19¾ 
., 

§~ 96 3.10 4.15 Auto 

2M 10¾ 1¼ !OS ,.70 . "' Auto 
Qr truck 

2 ),(E, 191/t •¼ !)~· 110 ,.oo 4.25 Auto 
or tnu:k 

! II 11¾ ~II 1W. 133 S.30 ... Truck 
2T 151/, 137 2.7~ 3.65 T=k 

A. The dimensions of the bnt.teries shall be determined and 
the cell assembly shnll be in a.ceordance with the 1946 
B.A..E. Sta.ndards.. 

B. Tei,ta to determino the ('a11acitiee of the batteries ah.dll 
be in aeeordnuee with methods outlined in Notes for 
Storage Batterie11, 1946 S.A.E. Standards, 

C. Any bn.ttoriea purchased other than those lhtted abbve 
11ha.ll conform to the rating11 and dinten.5ions $.et forth io 
the manu:faeturer'a .schedule submitted with the bid. 

4211.03 CASES. All batteries shn.ll be furnished in rubber 

ea&ee. 

4211.04 INSULATION. All true)( batteries 11ha.ll have 

'' 1 double in&uln.tion. 
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4211,05 SAMPLING AND TESTING. Upon the a.ward of 
contrac:t, batterie~ of the '\'"tniotu size• will be ordered u 
needed. Up{)u receipt of each gbipruent, a repre&entative sample 
will be tested. 

Additional tests will be ma.de urou batteries delivcn•d 
throughout the contraet period na the Engineer rnay direct. 

4211.06 GUABAll,jTEE AND ADJUSTMENT. The NationJ\.l 
Battery :Afanuie.cttn-er,' ASBoeiation guara.ntee anJ a!lju.~tment 
polie,r shall apply to all batteries delivered under the rontrat"t. 

{211.07 BASIS OF PAYMENT. For batteries which con1 
form to the requirements of the apeeifiealion the contract.or will 
be paid the t:ontraet price each. Should the first .11,lupmeot of 
batterie,q after a·ward of contrnct fail to comply with the 
5pecifi<'ations1 the producer will be notified by telegrnph antl 
will be given 5 dn.ys in which to supply batterie, wb.irh coniply 
with the flpecifications. .After this fi">e dny 1•erio<l anil on 
surceeding shipment.fl wh.ieh fail to <'Omply with &peeificntion 
requirement~. tbs County res-er•ea the right to nae sueh 
be.tteriel! n., a-re needed and ray for them at a rcdueed -rate as 
outlined below-. 

' \Vhen JO percent of the batterif'it in any lot are tened and 
reflults o.vera..ged, a deduction of 5.0o/o of tho eontrnct priC'e will 
be made for ea.ch LO% that this fl\'Crage test result !nils 10 

con1ply 'With the epecifitntion requirements, ba,ed on that te!lt 
by which the batteries fail by the grtate~t mar~rin-

The producer may at a.ny time replnee any unu.-.ed l>atterie!:I 
purcha&ed at the reduced prieei ·with batteries which <!01npl_,,. 
with the ~pecificalirJn requiremont~. 

Section 4220. Hard,,arc 

4220.01 GENERAL. Uuaer the general duignalion 
Hartlw:nre the ,following categories pf arti-elt'ts !'hall 
furni1,hed: 

A. }facbine bolt&, nu-t!I, .atudfl, and tap rivet8 
it Muchine ~c.rews 
C. Sto,•e bQlt~ 
D., Round unslottfld head OOltR 
E. Cap Screws 
F. Plow Bol ta 
G. Zinc c.oo.te,1 s,go bolts 
R. Wa!,;hen 
I. Cotter pjns 

of 
J,, 



' 

I 

' 

. ' 

Art. 4220.01 

,J. Naihi, Spikesr Staple, an.d Tacks 
K. ,v ood Screws 
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Work.mo.n.ihip for en!!h category shnll be compnliblo with the 
standard type· of product, cla:.s of fit and finish specified, anii 
shall Compare well ,vlth the p1·oduct as produced in stand.a.rd 
rua.nufaeturing proceiiseB of the article specifieJ, 

The form and fit of all serew threads, both external nnJ 
internal, shall be iu o.cconlnnce with the Americun Na.tion~tl 
Standard S\\re"' Threo.ds for bolts, Nuts,. Machine Screws a.n,1 
Threaded Part-1', ASA-Bl.l-1!135. 

4220.02 MA.CHINE BOLTS, NUTS AND siruns. Ma.chino 
bolts, .nuts, and studs furniehed $hall be of the size, loogth and 
thread specified &nd shall eonforru. to tho tequiremcnts of the 
Fedora.I Specifications for ~raehine Bolts, Nots, Studs and Tap 
Rivets, FF-B-57Ja.. Unles!'. otherwise specified tbe mo.teriu.1 
furniahed ~hall be Class C Steol, unfinished, either cut threads 
or full diameter body roUod threads with Cla.ss l loose fit, and 
b:olt heads and nuts shall be square, regulal' weight. 

4220.03 MACHINE SCREWS. .Machine eerews furnished 
shall be of the type of me.t.o.11 aize1 thread1 length, .finish and 
type of head specified aoJ. shall conform. to the reqvirement» 
of the Federal Specificntions for Screws, Machine including 
Set Screws FF-S,01. Unless otherwise specified machine screws 
will be furnished in comruercial steel, bright finish, Class 2 

free.fit. 

4220,04 STOVE BOLTS. Stove Bolte JJhall conform to ro• 
quiremente for machine f!Crows, except that they sh11ll be fn'rll• 
L~bed in the size, length, type of head specified, in conUllenial 
steel, bright finish, and shall have nntiono.1 coar1>e thren.d, 
squn.re nut!', with Clas:, l loot1e fit. 

4220.06 BOUND tTNSLOTTED HEAD BOLTS. Round un
e1otted head bolts a-hall confoTm to requireruents of Fedi.:nd 
Specification l-'F·B-57la ancl to the din1eosions of the Ainericnn 
Standard B-18.5-1939. Unless otht'rWi.se specified tht1 bolt!i 
furnished shall be aqua.re neck caniago bolts ot Ola~~ C ~teel, 
unfinished, with either cut threads or full-diameter botly, rolled 
threads, with 111quare not~, Class 1 looi,e fit. 

4220.06 OAP SCREWS. Cop Screws fui:niebed ~ball ho of 
the eiz.e, length, tb.retvJ, and type ol bend specified .a.nd abiill 
con!onn to the requirements of Federal Speeifient.Lon FF-B-
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57 lA and to the dimen..aiou.a of I.he Atnerlca.n Staoi4rdl B-18.2· 
1941 lor WTencbhead bolts, nuts and wren.ch openings, or B--l.8.3-
1936 Socket He&d Set Screws and Bucket Ilead Cap 8erew11 
with 1upplement B-18.3-194-4. Cap Screws, with '.S".C, thread 
shall ha.ve length of thread equal to 2 o+¼" and Cap Screws 
with N.F. thread aha.JI have length of thread l½ D+~'"' (D= 
dis.meter of body of screw). Screw& too .short to be threadoJ to 
theH lengths eball be threaded &1 eloi.u to tlle head as pu11-

eible. }"'or ae1ni-fini8hed cap ~t·rev.11 the tolert1-nce from the 
ba..'liC dlniension.s shall be th~ same a..s for semi-finisheJ bolt 
heads, The unthreaded body die.meter of cap acrewe "1'-ill have 
the same toJerD.nce as the ruajor thread diameter :shown in 
American Standard B-1.1-1!~35 where tho thread a.nd ela&s of 
fit is the same. Cap ecrewa may be furnish.ed either semi• 
fini!-hed or finisl:ted &nd shall be of Commercial Class C Steel, 
with Clas9 2 freefit. 

4220.07 PLOW BOLTS, Plow bolts i.hnJI be of the 1'1izo and 
length specified and sha.ll conform to the :requ.iren1euts of 
Federal Specification J?.F-B-571a and to the Jimen.81.on-s of 
.Ainerican Standard B-lSf.1928. Plo""- bolts furni..h.ed &hall be 
round head, square neck, counter1JUnk type, regular bolts, nn
flniflhe<l, with National coa.ne thres.d, squa.N nuts w-ith Clan 1 
looae fit. 

4220.08 ZINC COATED SIGN BOLTS. All tign bolt. ah-nll 
be % ineh diameter National coarse thread, 16 per ioeh, of the 
length e:pecified, unfinished n1nehine bolts1 conforming to the 
1-"'ederal 8pecificatiOJ1 FF-B-571a Clase C Comruorci.&l stl!eJ, and 
to the dime.ni;iions of Atuerican Sta.xtda:rtl B-1S.2-194J. Slgn 
bolts sha.11 have regulnr heads and nuts, rolled thr-ea.ds with 
reduced diameter body, Cla& 1 loose fit bef-ore recei~ing the 
zine coating. The reduced body diameter shall eontorm to the 
require,nents for piteb diameter for Cln.s.s 1 fit. 

After ,:inc coo.ting i8 applied tho body dian1eter and height 
of head sball not be niore than 0.010 ioeh grouter than the 
ma.x.imum specified for uncoated bolts. The width across .flats 
of bolt heads and nut~ shall Lo lO&!I thn.n minlmom wre.nch 
opening, 

Tho nuta aha.11 assemble with the coated bolt!J. The uncoated 
uuts shall conform to the diman_ti.ional requirements before 
threading or coating. Nu.ts ,hall be threaded after coa.tlllg, 

Each bolt shall bo. assembJed with one %• pla.in washer 
)3/16" outside diameter, regular thlekn&1!'!, a.nd ove nut. 
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Boltiw, r1JUl nnd 1"ai,lu;ra aha:11 h-ave a 1tn1ooth uniforfu t:on
t.1ouou t.inl" cr'.!o.tuig &f•phe,1 Oy th'" b,)t tlii' 1,.ro~~ a.t a ro.tc 
vf L<1t leaa the!l one oil~ 1J(!r 1:,111.at't>: fouL on all iiurlacel', 1?1-

te-pt i.nternn.1-fb.n:ads. 'f!-.ia eoatii,g aruiu l>e · atr100U'T, 1rt.e. :lrot:o. 
bli:ttt.:ra, sea1u, ho!~ <'r in1pe1it•etions. 

Tht1 wc1gbt of eo&fJ.t.lf::- will b~ d1..•tco,.i.ne.J I,~· tL.~• A . .-:.T.ll, 
liydr<Jcb.luric ~\t.:id ..:\nt.mony 1"'hl•Jtide lfctho,1 A.~:t~~L A-00~ 

;l22.0.09 LOCK v,; ABRERS. Lor·k wa•lu•rt tumiah.-d t1lrn.H be 
of the tii-te ti,o:.ciile{,l ar.d thW Ct>11ir,rti'L to ll'•;uircr;1i~nta of 
S....\..l~. Sta.ndar,L-1 £or \41.rbo-:i f3t1·~l Lua:k ,,~~h~•rtl 'tndlldiug tl.'5\:t 
for ll·mper AJLd toughtte-<D \1}116 ::,( .. \.1-'.. !Ian.Jhook). 

!Z!0.10 PLAIN WAS1IERS. Plain w.:1.~hers 1-ho.U J.o of 
x;:i,e l\p-e\!ifi.00 and. ,;hall 1 oufn1m lo t!.le chtu1ID81on.-. u! tLe S.A.T-i, 
Stands.rclt1 \l~-1fl) . Pl:dn waiheT3 fhall be flat l•nd !ree fro111 

buns and unlcFiS otherwlse a1,eeifit-,t flhall be uncoa.h:11 l'.011).• 
mcrcial 11t.8<'l or wrouglit !rPn, 

4220.11 COTTElt PINS. Cotter p·in1 furnish~i 1!-hall b11 of the 
diameter and )t,ngth IIJW:i:ificd aecot'dW.g· to the 1946 H .. \..1'.~. 

Standard. Tl1ey 11-hall l':Oliforu1 t.o thl• l'l·Jtral Specificatlous 
f FP-P-3~,j rwd ahAll he 'f)Ile B •t-cel, llplit euuur 1,in1 of 1110 

••extended _prong" type'. 

4220.12 NAII,S, spurns, STAPLES AND TACKS. AU 
i TI:lil", spike~, ~taple!'1 an<l t:'1.ek~ 1,hnll be of- the tyl)1l, 'anti !'i%1' 

spe-cilied and ehaJl c1J-nfLitm to the requ.iren1l'ot.Ji of f-'ede!r'S.! 
Spec\.firt.tin1U1 l:'l'#?-."•101. lTnl,i-aa nth.erv.i.i'o ;<,pt,c·i{ied tll nails, 
.1:1piki:-:., an<:! 1,'tat,lr-, tihilll \,t- uneoated sb:el wire-, 11U1..oo'th, bri1:ht 
finish and tac ks aha.11 be flat hea'd, tut, blued finish. 

f. 

' 
. 
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:1220.13 WOOD SCREWS. \Voo<l !-Jerewit furnisl1ed i,,hnll 
hn.vB the form of h<.!11d., und l~n~I.\• . ffil't•ified fl.nil fl11nll ronfC1ru1 
tt~ the reqti.ire1r1ent, of Fe(leral Spi:,1:1fi1·.;:i.tinn 1'1-'·~•lll n111J tr, 
thf' dune11-<iou1- l'l-..0 dfi:r-rl in ~\meri~a.11 Sta.11,lut(l H-1~- IH:30. 
l.'nles.,, olhf'rwi~e 11-PP-' ified the, ~rrf•,,::, ,.Judl bo etc-el. bright. 

finishl'd. 

4220-14 PACKAGE AND MARKING. AU Liolts, i,;r•tewi<, 
nuts and wiisber• sh.all be 1.ac:k&<l i.11 lftrong 1n1!1;il.!1nUa! c::trd-
1,o~ril or fiber box.. Ea.cl, \}11Jt 1-hiJ.1 l,e ~hl11ad wft.h on~ 
nut. Eath contairi,:r f'hAl1 h.:J tlf·o.riy nmrkeli l:\Jth tbei follow· 

1ng in!ornµLti{J.n: 

N om bor of pioees 
Type- of bolt or -.erew 
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Type of heads or nut• 
ti1ze and length of bolt OT .. crew 
'l'hread per inch, th-rea.J aerieis and class of fit 
Metal and finiah 

All pieces in one box shall Le of one size and length, one 
thread count and one type of heaJ. or nut. 

The number of piece~ rer l'a(kage ■hall conform to tit.&ndard 
practice according to :.it.e or length of &rtielos 8-8 follows: 

Anlclt 
Bolts and nuts a.ssembled 
Machi.De Screwa 
Stove Bolts 
!iuts (Mapa.rate) 
\V ood Screwa 

Lock Washers ½if & amaller 
Lock WuheTs 9/16" & larger 
Plain W Mhers ¼" &. smaller 
Plain Wa.shers 5/16" & largey 
Cotter Pine 
Nail111 Spilcea & Staples 
'J'a-cka 

Qnantity per Box 
25-50 or 100 
Gross, 100 or fraction thereof 
25-50 or 100 
!?5-50 or 100 
Gro881 or 100 or frn.etion there-

of 
1000 
500 
l pounil 
100 pounds 
250-500-1000 
25-50-100-200 pounds 
l pound or fraction thereof 

4220.15 INSPEOTION AND TES'l'S. Inspection will u.s
ually be performed .e.fter delivery of the mntetie,l but the 
Engineer may eloet to lia,·e the material i.nspeeted or sampled 
at the ma.nufacturer plant, The Engine-er or his n~pre1enta.tive 
sho.11 have free a.ccest Lo the vle.nt !or this inspection and 
every fe.eillty shall be extended to him for this purpose. 

Tf any n1aterial fa.ilu to meet the .specified requirements, 
o. rete~t ma.y be made on twice the nuniber of specimen~ taken 
fron1 other packages in the flame lot. If all these check 
11peeimens sbo.11 meet the roquiremcnts the lot will be ar:cepted. 
tf i•hec.k samplei,1 o.1:-10 show the mntt.,ria.l does not meet the 
requirements the lot wi11 be rejected. 

Tho ioclu!llon of any material ·which ha.,; b"en previou,ly re
jected .in a. later lot pre11entcd for iru:rpection. wi1l be deerned 
sufficient ea.u!'le for rejection of the entire lot without in· 
11peetion. 

All materil\ls will be in11peeted for compliance with reqnire· 
ments for material and dimensions. Testa made on the various 
('ategnriea of artio.lea shall include the following: 
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A, Bolts and Screws. Not less than l tension a.nd one benJ 
test shnll bo inade on. each lot of eaeb diameter of bolts 
or serews. 

The Class C Steel ah.all show an ultimate tensile 
strength of not less than 48,000 lb. per squA.ro inch. 

B. Nu-ts. In lieu or the cold-flnt.tening test s.peeifiod in 
thQ J'i>,Jeral Spc(.'ification!I nut2 .may be requir.ed to with
staud deerea~o in ovonUl J.io.nn~ter or width between 
flots by so an::.ount c-riual to 10% of the noniinal bolt 
dia.n1eter w"ithout visible cracks on inside or outside of 
the nut. 

This flilttcning nta.y be llone by steadily presl'liug the 
nut in a viee or testing machine until the specific re• 
duction hu.s L110D made. The cnstillated part of castilla.ted 
nuts sht1.ll not he_ removed for this test. 

C. Plain a.nd Lock Wa.&hers. For the pu.t1Jose of iuepeetion, 
plain v,a,t;b~rs will l1e divided into lots of not 1nore than 
100 pounJi:1 of each Rize. Fl'Om eath lot not le1<s than 
6 t1peeiutcns gha,11 be s1>lel.'tcd e.t random for inspection 
and te>1ting. Plain wo.~hers shall be inspectt:!ll for dim
ensiont, flatnesa o.n.d freedon1 from burrs. Lock wushers 
aha\l he inf.-pocted for dimensionM a.nd tested for hardneafl, 
temper a.nd toughness:. 

D. Cotter Pilla. For the purpose of inspection cotter pins 
&hall be divide,! into lots of not more than JOOO pieces 

• 
of one siz.e aud type. }Tom each 1:1uch lot not lass than 
6 !'lpeeimens will he selected at random for inspection 

a.nd testing. 

4220,16 METHOD OF MEASUREMENT. Tho qunntity Qf 

en.ch of the varions catogorie3 of hardware delivereJ, '"-hich 

conform with the foregoiug rcqnire,nents, wiU lie determi11~d 

by the Engineer from l'OUnt of packages and count or weight 

of content.a. 

4220.17 BASIS OF PAYMENT. For the qunntity of en.rh of 

the various categoriel'I of ha:rdwn;re of acceptable quality and 

meal!trred a! s1>ccified above, the Contra.ctor will Le pf\id the 

con.tr&ct wiit price. Thes.e unit prices sha.11 be full compel 

s&tion for furoif!hing oil maleTial and d('livering it -v, ith t'reight 

prepaid to th.e apecified destination. 
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Section 4221. Cutting Edges 
4221.0l GENEltAL. Cutting edges furniJOhe.d 8halI be of two 

types known as drag blades and grader bin.des. 
Drag blades shall be flat\ ehamfered on the back aide of the 

upper edge and neither polished nor sharpened. 
Grader blades shall be conca..ve toward the front, chamfered 

on both edges on the back 8.111'.! polished on the front. They 
.shaJl conform to the following requirements: 

A. Dimensions. Drag blades ahall be ~! lo.eh ·thick by B" 
wide. Grader blades thall be ½" thick by 6" wide. The 
width of chamfer shall l\Ot be le:-;i. than 18 inch nor 
more than 1 1/ 16 inch. The Thickness of the ebam· 
fOJ"ed edge shall not be less than l / 16" nor more than 
a/16". All blades ah.all be pun(hed in accordance with 
Standards aJopted by the ..\.A.S.H.O. HoJea shall be 
punched accurately within 1/ 16" of the eonect line and 
distance. 

13. Ch&m.tcal Composition. Chemlcnl ana.lyi;iia of the metal 
of the blades shall show the following elements within 
t.he limita specified: 

Carbon ··--- --· ·-•-1' 0.80 
Man(ll"ane,~ ·-·-····- -- 0.50 
Sulphur -----·· ----- -·• 
Pho1pho111t _ ., _ __ -- .. - _. 
Silicon , ... 

• 

1.00 
0.90 
0.05 
0.05 
030 

C. Hard.net:&, The average BrineU IlardneMI number for any 
lot of finished blades sh&ll not be lel!s than 275 nor morti 
than S:50. The average of three hardn8$1 numbers for 
any individual blade ~h11,ll uot be less than 260 nor more 
than 370. No spot on any blade !'!ball show & hardness 
number less than 2{:iO or more than 385. 

D. Weight. The average weight per hne.e.l foot of any lot 
of blades shall be within the, follC'wing lin,it~: 

1,Veigh.t per Foot f Poun,:b) 
Minimum 1,{aKirm,1111 

'221.Q2 D{SPEOTIO.N, Unle~s otherwise providt1d all cut
ting edges will be inspected o.fter delivery et the d~stinatioD 

specified. 
4221.03 8HIPMENT, All cutting edgell vdll be eihipped lll 

bo.x c&.ffl with freight prepaid to the M.pel•ifi&d destination. 
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4221,04 :rtm'l'HOD OF MEASUJI.EM::EN'T, The net weight of 
cutting edges de1ivereJ. will lm dete-nnined by the Engineer 
from railroad weights of ca.r load ahipments, or by weighing 
after delivery le..'\S. than catloa(i shipments.. 

4221.05 BASIS OF PAYMENT, For the weight 0! drag 
bladel!I and grader blades furniRhod, conforming to the forego
ing requirements, the Contractor will be pa.id the contra,ct 
price pe-r pound except that the total weight paid f-0r shall 
not exceed the maximum weight per foot specified for the 
re:spective t.ypeR in Paragraph 4221.0lD. Th.is price s.hnU be 
full compensation for furni!--hing, fa.bri{'ating a.nd delivering the 
b1adee, with freight prepaid to the specified dcRtina.tion. 

Section 4222. Tie and ;Brace Wires 

4222, l}l GENERAL. Tio and brace wire for iMt&llation of 
snow fence aha.11 he black annealed steel wir'I conforming with 

the following requirements: 
A. Sise. The eize of wire !urni:ihed shall be within the 

following Jim.its: 

Ti£ Wit-ea 
Br;ice Wire 

G, .. 

14 

'' 

(Diarn. Iache,) 

0.083 
0.0915 

Tolenmec 
Iucbel" 

± .003 
± .00:, 

Wiro tio:i ehnll bo 11 inches in length over all and ab.all 
b&~e a loop at en.ch end. The inside diametel' of the 
loops shall not be less than % ineh nor more than. ½ inch.. 

B. Strength. The wirea shu.11 show a tenailo strength of 
45

1
000 to 60,000 pounds per squnre inch. 

C. Twists. 'l'b.o wire shall etand without fracture not le11 
than 50 twists in a length equivalent to one b11nlll'ed 
dia-moters.. This test shall be ruade on a .standard toraion 
machine or equivalent with one bead of the machine l'O• 
tating and the oppoelte head non-rotating but movable 
horizontally. The tension applied by the movable head 
eliall be less than 25 lb. and the rate of rotation shall 
be 20-25 t--wiste per minute. 

4222.02 PACKAGE, Brace wire Phall be pnckaged in coils 
of 100 lb. eo.ch and i;hall be securely tied in at lea.st four points. 

Wire ties l!lha.ll be threaded on s. wire through each loop to 
form tL l.,undle of fi,000 ties ea.e_b wbieh shall 11e ,i.oeurely tied. 
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4222.03 l'dETHOD OF MEASUREMENT. The amount nf 
b-rnc.e wire f'urnh1hed will be J.eter1n.1ned from the count of the 
coil! and n<'t weight of ihipmcnt at point of delivery. 

The number of wiro ties will be Jeter1nlned fron1 the t'{iuot 
of the hnndJes, the net weight, and the weight o{ a hunii.r('fl 
ties 8ele<'ted at random. 

4:222.04- BASIS OF PAY?dl!NT. For nl"t we1'ht 9f brace 
l\;re futnish-ed in iecord.a.nce with tb~ foregoing pr(r\'1ision$ the 
Coutrutor will be pnid tbe. contrfl.l"t price therefor. 

I'or the number of hnndh~8 of wire tit".1 :furnill-h(,d ill. .accoi::~ 

iUtnre ·with the foregoing proviF,ion-e th"' Contra<:tnr will l)O 
raid the eo11tnt,Ct prloo therefor. 

'J'hj»"n price~ ~hall l1c, fnll co111pt,,n11tlnn for furnishing- the 
1nnteril\l, with fri'ight prepaid for destinations !-pccifiM in 
the contrnet. 

Section 4223. l\1ower Parts 

4223.01 GENERAL. MowcT -part~ 1:hall fit a.eeurateJy sud 
lie intor('ba.ngealile with pA.tt!! niflnufaetured by tbu ma.k.et!!I of 
the· mowora for which they are intttf1dt"d a::: indienteU by the 
manufa.eturer'• pa.rt DJ).n1hc.r Apecifierl. Unleu Bpef'ificfllly 
ca.lled for in tbf' iu:-tructi.on tll hi,1Jer!!I castings sh&ll not be 
furniJ1.hed for part:,. fOT "·h,.icb th& 1nanu!v1:turer funti-1ht's 

forginga. 
4223.02 SIOKT,E SECTIONS. Sickle e:ection• $hall ha\·ti 

an e.vtra.ge Rockwell Hn.rdneS11 of not le&i: thnn C-50 ne-ar tboir 
t.n.tting (ldges and not more tbnn ('.35 iu the body of the 
•et'tioo, The aeetiona ;thall ba,·e a.veras:e thieknc.ss tiot 11'~-" 
thnn the- following wl1en n~l'a.1n1rcd % inrli in fro,n thf' rolle,l 
e<l~e of 1110 part: 

on1n•I PUt '-fia. A~-e. 
lncfrridual 

Mak, or ti.lower No. ( or Jdrnti- Mil\inlum 
ficarion ooly} Thit:kn.t• Thicknes, -

Oli,·er fRt-g. l _ .. Z~547'.1 fl 077 ln. 0.075 in, 

Oliv.-r Z-!i736 and 
(11~.ivy Duly) ___ Z-5737 OJI.fin. (I.JJ:? in 

Oti~cr. - ··-····-· Z'-5738 and 
Z-5739 fl. tit in 0112m 

McCormicli- '.\r.:,,311, and 
Deerin1.- - ~t-22831 0.11,w. O.lt:? in. 

J<1lm Ptttt --• ___ - 7.-f..t:'il and 
Z-7030 0. lO'i in O.HH in .. 

J. I. Case - -- 1'.-tT-~90-S and 
~IT-~-S l'i.10,ht o.1nt in. 
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Smooth and nnderserra.ted sections shall both conform to the 
above geDenl speci.ficatio11ff. 

For aerr&tetl iiection!i, tho depth of serration and the number 
of 1erra.tions per ineh shall not be lesa than that o.n. the genuine 

seetions. 

4223,03 GUARD PLATES, Guard plates shall have an 
average Rockwell hardness of not less- than C30 near their 
eutti.ng edges. The plates shall have an average thickness of 
not less tha-p. the following when measured % inch in from 
the rolled edge of the pn.rl: 

M•ke of 
Ori8,1Ull ]>art Minimum Individual 

No. ( or ldtn.li• Averag• Min~w:o 
Moo,,u [.icatlon Only} Thi~ncSJ Thlc.knw 

Oliv!'r .. ·····- ······-- Z-5164, Z-5474-
Z-5163 0.103 in. 0.101 in. 

hfcCormie~-
Decrinr-- ... - .. ----- ~lA-990 0.103 in. 0.101 in. 

john Deere. --·-·- Z-5110 & Z-5204- O.Il·I in. 0.112 tn. 

Dctroit .. ---·~··--- 017 0-10:3 in. 0.101 iu. 

J. l Ca,,:,~·-- 011565-S fl-103 in. 0,101 i.n-

4223,0:1 srnKJ,E GUAB.DS. Siekle guards sho.11 ron fonn 
in sit.e nnd shape to the pa.rt ns indieo.ted by the- gt>nuin-e pnrt 
number. They shnll be fu1'nh,hed oqu.ippod with guard plate11 
conforming to requiru1nents of Article 4223.03. The average 
weight of. the guards complete shall not; be le&s OJ.an the 

following: 

Make of 
Muwer 

Ori{tin,1 Pa-rt 
No. lFor ldenti

Cicatioo Only} 

Z-J81X 
Z-15fi 

M-2041 

AZ-2131 

AZ-2132 

Z-591 
z.m 
012 
MTB-154 
MTB-155 

1.iinimmn A<atrage 
Wci1tb.t· 
Found, 

1.11 
1.20 

1.30 

1.<-0 

1.35 

1.32 
I '8 
1.18 
1.15 
J.14 

'2$3,06 SIC"!Kti:Ea. Sick.Jet shall be gennine or shall fit 
aceutately and he intereh8.Jlgeable with pa.rt! runnufaetnred by 
the maker of the mowers. Sickle sections taken from the 
8i()klo 8hall comply ¥rith nquircmeotA of Article 4223.02. 
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"223.06 BOLTS. The bolt head and nut mutt be genuine or 
be identical in pa.tteru and dimensions with the genuine. The 
thread ah.all be Cla.111!1 2 fit as e.at&bl.ished by the National 
Screw Thread Commisaiou. The thread! may be either eut or 
full diameter rolled threads. 

422:S.07 MATERIALS. Mo,ver parts made from various 
materials s,hall comply with the following specifications: 

A. Forgings. Forging11 shall be n1a.de from metal conform
ing to the A.S.T.M. Specifications for Carbon Steel 
Blooms, Billet11 and Slabs for Forging9, designation 
.A.-273. 

B. Malleable Iron Oaatings. Malleable iron ca.stings sh.all 
conform to the requirements of the A.S.T.M. Standard 
Specifications for .Malleable Iron Castings, Designation 
.A.-47. 

C, Oarbon Steel Ca.stings. Carbon steel castings shall eon• 
form to the l"equirements of the A.S.T.M. Tentative 
Specifications for Ca.rbon Steel Cutings for MiPcellan
eous Industrial Users, De.."Ugnation A-27 for grade A-2 
(normalized) or Grade A-3 (annealed) castings. 

4223.08 METHODS OF 8.AlltFLING AND INSFECTION. 
Eaeh shipment shall be eampled after delivery, From each lot 
of. sickle sections or guard plates a sa:mple shall ho selected of 
e1:&.ch kind of part. This sample shall consist of 1% of the 
tota.l number of pieces to be represented by the sample. Eath 
of the pieces in each sample shall be tested. The hardness of 
sickle sections shall be determined at three point, near the 
cutting edges and a.t two points in tbo body of the section. 
The pointl!I ne&r the cutting edges shall be located u follOWB: 
One point midway between the two cutting edges l\nd % inch 
from the point ot the seetionj two points on opposite edges of 
the l!leetion % inch from the cutting edge and 1¼ inches ftom 
the point of the section. The two points in the body of the 
section shall be located ae follows: One point midway between 
the two edges of the soctlon and % inch from the heel ot the 
i,ection; one point at the center of the section in botb tlir.ec tiOD5, 

The hn.rdneSfl of the guard plates @bnll be determined at three 
points locn.ted as follows: One point midway between the two 
cutting edges and ¾ inch from the front. end of the platei 
two points ¾ inch from cutting edge11 ana 1 inch from the 
front end of tbe plate. 

The RockweU Hardness determinations for the three points 
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near the cutting edge of ea('h 1:1ickle teated shall be averaged 
and the hardness d.ctern1.inati(iO!I for the two pointB in the body 
of the section !';haU be averaged. The hardnesR determinations 
Jor the three points of each guard plate tested shall be 

averaged. 
At lea.st 90% of all specimens of any sample of sickle sec• 

tions or in any sample of gun.rd plu.te.!l sho.11 meet the specified 

requirements. 
The weight of the sickle guards shall be determined by weigh

ing at least lOo/0 of the total number of guards in any lot of a. 
single kind of guards, 

4223.09 PACKAGING. 'fbe sickle sections and guard plates 
ehall be packed in strong cardboard boxes and each box ah.all 
be plainly marked showing the ma.ke of ma.eb.ine for which 
it ie intended, the name of the part, the genuine pn.rt number 
and the number in the b-Ox. 

The guards shall be packaged in Jot!I of 100 in strong wooden 
boxes and each box shall be plainly marked, giving the cor• 
rE.!!ponding information as specified fot' !eetions and guard 

plates. 
Boll:8 and nuts shall he packaged 25 bolts and 25 nuts in 

eaeh strong ca-rdbon:rd box. Ea('.h box shall be clea.rly marked 
with the mnke of wa<"hine for which it is intended to be used, 
the name of the part, the genuine part number, Jiameter, 
length a.nd ?lumber of th.reads per inc-h, and the number in 

the box. 
Rh•ets shall be raekA.ged in sub.stantial wood boxe11, kegs or 

heavy ca.rdbon.rd cartons with iron bands, The quantity pet 
package shall be not ese than 50 nor niore than 150 lb~. Eaeh 
package .shall be clearly marked with zuako of ma.chine for 
which it is intendeJ to be used, tho name of the part, size and 
length of rivet and net weight in pounds. 

4228.10 METHOD OF MEASUREMENT. The quantity of 
sickle seetions, guard plates, eic'kle guards, sickles &nd bolts 
delivered and act opted under these speci fieations will be de· 
termined by tho Engineer by eount of pnckage~ and eo11tents. 
The que.ntity of rivets delivered will be <lctermine..l l1y net 

weight of shipment. 

4223.11 BASIS Ot' PAYMENT. For the quantity of the 
vnrious mower parts delivered and .a.cc-opted under t.heee specifi• 
cation• tho Contractor will be paid the contract price therefore. 
This price s:ba.11 be full cou1penao.tiou for furnh,bing a.11 ma· 



terial, preparing a.nd &bippi1:g tb.e various items w1th tran!por· 
tation prepaid to the specified destination. 

Section 4224. Steel Sign Posts 

i!22l.Ol OENE&AL. Steel angle. sign posts shall he furn .. 
ished in the length specified. '.rhe.)' •hall he made of hoi rolled 
steel angles 2"x2"x3/16" 11.nd shan l'l·eigh approximately 2.44 
lb. per loot of length. One leg of th.e angle l!ibe.11 be puiehed 
with 8 hole1, 1/16" in di&1ueter, located on tho centerline of the 
leg, first bole 3 inches from end and !!even more hol~ 6" ec. 
Spacing and alignment shall be within 1/16 inch o.f the true 
centff linM and dietaeee. 

A. Spalter Coating. After posts nre cut to length and 
pma.elted. they shall be given a eoatll1g of apclter by the 
hot dip process. The coating .shall te smooth a.nd uni
form, free frotn blister IIJ)Ots, scales, holes, or other im• 
perfections and shall be applied at a. rate of not less than 
I ounces per Mluare foot of surf&ee-. Determination of 
weight c,f coating shall be made in aecorda.nce with 
A.A.8.ILO. Standard Method T-65. 

tili.02 KBA.Sn:R-EME::N"T AND PAYMENT. }'or the num
ber of acceptable post11 delivered, in a.~nlanci) with th-o ior6• 
goin.g provisions, the Contractor will be pkiJ the contn1et price 
per poet. T~i• price a.hall be full compensation for furnishing 
the material, fabrica.tion, spelter coating, aud delivery pt the 
poata, with freight prepaid to the specifiod destinatio.n. 

Section 4225. Steel Snow Fence Posts. 

'228.01 bEJUBRAt. Steel poets tor snow fences !l.bnll be 
rolled from m.il steel or hard grede uew b-iUet illtock:. They 
ahall be "T" oetion t¼•xl½'" or other a:pprov~d i;ection, 
The post• shall be llOt ltisa than 6½ feet in length, '!'ho aver• 
a.ge weight of the "T'' section posts ~hall be uot less than 1.33 
lb. per foot and no singiti poet shall weigh le-ss tluu1 1.29 lb. 
per foot. Poat.It ahall be eh&rpened by 8l1earlllg off hoth 
flanges ot the ''T'' a\ an angle a.pproximately 45". ro~ls 
ehalJ be pnnebed with oue % inch bole near tlie top. 

A., Alternate lt:Ucma. Po1ts other than the foregoing "'1' 11 

aeetioa ahall be I¼ feet long and ili.a.U. hlve a aeplb of 
aeetloa perpendicul&T· to the fate to wbich the fe.<'e i1 
to- bo attaehod, not leu than J ¾ faehea enlllsi ve of 
dtformationa. The moment of 1:nettia of the seetion 
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about the n.si.e: pa.rallel to the fa.co o.f the post ahe.11 not 
lJA less tbnu 0.75 (inches•). Tbe!!e poi;ts l!bfl.11 he sharp~ 
ent>il nn,l pnu,:hed in a. 1unnner 11in1ilnr to that :i=iie<'iii~1 

for ''T'' i,ection po!!UI. 
B. Pa.int!ng. All po;;t,1 ofter !'!hon.ring and. punclring shall 

be painted with an iron n.xide paint, oven dried in ~uch 
a way that the fihn will be unifnrm hard and free from 
inark.! due to l"flnta.(·t ttjth other vurfaee~ during drying. 
The paint sh1dl have flov.ing and <'-0-.oring propertie11 
i::uitable to the r1Jetborl of a.ppli"ntioo. It sbn.ll con1nin 
not }(Isa thnn 40.0 peri:eot lly weight o.f iron oxirle pig• 
mcot o.n1l .shall ,'teigh uot }d.88 than JO.O pounds per 
gallon at tho timr,, of applica.ti.ou. 

4225.02 MEASUREMENT AND PAYMENT. 1,'or the nu1n

her of poi;ts of aceoptahh, q11ality !leHvere•l the C{lntTnetor will 
he pn.id the contract prire per po!it. This pricP shall ho full 
conipen!la.tion for furnishing :i.11 nlilterial!I, faLricn.tion.., paint• 
ill.g an<l delivering tlie posts to lho 11pecified J1>stinntion, with 

I freight prepaid. 

Section 4230. Snow Fence 

42$0.01 GENERAL. ~now fenl'.'e 1,l1all consist of wood alnt11 
tightly wo,·en tog£>t.ber ~1th galvanit.ed wire calile8 in accor· 
de.nee ,vith the f{lllowing pro\·1~ion11. The ~po.co betw"cen Rlab1 
1'hall not be more than 2 inches. 

4230.02 SLATS. Slat$ shall Lo either ,_;outhcrn p1ne or 
Dougla. I-'ir. Tho actual dimensiuus of the ~lo.la when the 
fence is delivered ~hall not be le~s tb.an ¼x1 ¾ inches. 

Slate shill be free from ,vane. Slats sbo.11 l1e cut with square 
ends to a. length of 47½ to 4-S½ lncbe5t and s.ho.11 be wt>ll 11ea· 
eoned before we~ving. Not moro t.han 3o/o of tbe sluts in any 
roll of fence ~hn JI he wen.k Lecaus~ of cross grain, knots or 

other defects. 

4230.03 OABLES. Tho t1lu.t, J11bull be tig-hily woven to
gether by 4 or 5 cables, cn~h cable to cooi<ir1t of two ga.lva.n• 
iz:cd wires. If four rn.bh•s e.r<' ul-Od the wire ehall not lie le!!tl 
than 0.10!!'' in diameter. If five ca.bles are used the wire ehall 

1· not he le.'19 than 0.0!)5 inch&& in dian1eter. One calJle f:l1nll be 
plo.ceJ a.pproxiurntel~- it" fr01m curb 1iJ11t of the ,.1ut.s an<l the 
other cablea eq1111liy spnceJ bet~·een thetie two. Eo.<'h wire 
shall have a. continuous eouting of r:inc of uniform thi<'koess. 
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The average antount o{ 1'otlhng ah.all ~ not lets than 0.50 
ounce per nquare_ foot. No one SIH)cimen ah&ll 1how leu th.an 
0,45 ounc.e per 111quare foot pi ~urfac~. Such limits shall apply 
to wire before fabrieation. The c.oating shall be smooth and 
free from blist<!r '-pots, scale!', hole& or other imperfe-ctio'Ol'I, 
and s_hall not crack or sp11.ll \\·hen the wire is fabricil.t-ed into 
snow fen-ce. 

'230.04 SAMPLING AND TESTING. Sampl.. "1>all be 
taken fron1 at leRst 10% of the nnmber of bundles of wire 
or 11now fence in a shipment, ea.th sample to consi11t of not leH 
than 12" of wire, and not leas than 12 wires shall he tei:ited 
u the ba.11it11 of computing the av~rage amount of coating. The 
weight of coating shall be det-f'rm.ined by the A.S,T.lf. ''Stan· 
-da.rd 1-{ethod of Dettrmining Weight and Uniformity of Coa.t
ing on Zinc-Coot~d Iron and Steel Articlos, '' De,ignation A-90. 

4230.06 PADIT. All !en-ee Jhall be treated as manufactured 
by pauing it through a red iron o:r:ido paint. Such paint 1hall 
thoroughly cover the al&ta. 

'230.06 PAOXING. The fence aha.11 be fur1l.U!hed in rolls 
contalning 50 feet o'f f&nce, unleaa otherwise epeci!ied. 

'230.07 ME.A.Srr:B-EME"tt AND PAYMENT, The EngiDe~r 
will determine- the quan.tity of !'<now fence Jelivero.d. ror tbe 
quantity of .snow fecc.e of f!.&tisfactory qoa.lity delivered to 
the r,pccified destination the Contractor will be paid the r-on
tract price per foot. Thi~ prire ,bnll be full compensntion for 
furni11hing all n1a.teri11.l for fabric.atio.n, painting &nd ~etivery 
of the fence, with the freight prepaid io the $pecified det1tinft • 
tion. 

Section 4231. Wood Sign Poslli 

4231,01 G»NEB.AL. Wood ttign posts r.nay be fur11i:i1hP-d. in 
treated Southt.•rn Pine or Douglas }'ir, or untreated in Redwood 
a$ specified in the contraet, 

A. Species. The poata of tb& variou!l sreciP1 «bail conform 
to the following requl.roments: 

I. Bedwood. 
a. 8i&e of Knota. Knota 0&11 not uceed on.e-tb.ird of 

the width of fae.e. Single pin knota will he a<lruit• 
ted in aoy poaition extept in e.luatera. The numhor 
of sound, ine&Hd or pith knob on all 4 sides of the 
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piece shall not exceed twice the length of the stick 
in feet and the total number of knots on any one 
fa<'e shall not exceed three-fourths of the length of 
the 11.ick in feet. Clusters of knots will not he

a.dmitted. 
b. Shakes, Checks and Splits. Shakee, chocks and 

t1plits in green wood shall not exeeW ¾ th&· width 
of the end. In 11easoned wood they lha.11 not exceed 
3/5 the width of the end. 

c. Slope of Grain.. I-n the middle l/3 of the leugtb, the 
slope of gra.in shall not e::J.cecd one to 15. 

d. Rea.rtwood. Pief'es shall e-0ut&.in only Heartwood. 

e. Close Gra.in. l?ate of growth shall not he less than 
7 Annual rings per inch. 

2. Southern Pine. Southern Pine Poflts 11hall co1np1y with 
the req.uiremeuts for ~• N1) l Longleaf Small Timbers'' 
or 11 No. 1 Shortleaf Small Timbers" ns given i.n the 
Sou thorn Pine Association '' Stando.rd Bpecific&tions 
for Southern Plne Lumber and Timber, 1 ' effective 
Joly 1, 1939, except that in the center half of the 
length the sum of the diameterii of all knota on any 
one, faee shall not erceed the width of the face. 

3. Douglaa Fir; Douglas Pir postis shall comrly ~itb the 
requirements o:! Paragraphs 204 and 229 of tb.e 8ta4-
da.rd Grading and DreHing RuleB of the Weat Cout 
Bu-ren.u of L11mber Grades and Inspection, ''No. 1-i ef
fective Aug. 1, 1947, except in the center b&lf of the 
length the sum of the dio.meten of all knots in aoy 
one fa.ee ahall not exceed the width of the face. 

B. Sise. All wood sign posts shall be furnh1hed to the 
nominal diroena1on of 4 in. i: 4 in. surfaced 4 aides to 
not less than 3½ in. x 3¾ in., in length• 8 :ft., 10 ft., 
12 ft., as orJ.ered. AU po.l'ts shall be sawed 1quue &t 
both ends and 111hfUl be bored with 8. bolea 7/16 in. 
diameter. The first hole 3ha.ll be 3 io. from one end 
and other holes at 6 inch spacing (cc). The spaetna 1.nd 
alignment of the holes shall be within 1/16 inch of true 
centerline and distance. 

C. Preservative Trea.tment. All Douglaa Fir ud Bev.then 
Pine 1ti1ln poi,t1 1ball be given full preswte preterval.ive 
treatm~t w-ith creosote in accordance with tho ~ 
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apecit'ied in Section 41 ;.;r , ' 1 Prl\lilervative Treatment for 
'limber 11• 

D. Inspection. Inspection of untreated wood pos~ will be 
Il'lade o.fte.r delivery. 

lnspectiou of treated wood post& will be performed at 
the trenting plantv Both the uatrealed material and the 
treating proc.e..'8. will t,e inspected. The ma.nufactur~r 
shall advi~e the Department of li{aterla.J.s and Tests a 
sufficient time 1n adv.Ii.nee of the treating do.te to allow 
for ar-rnnge1u(¾ut$ for inspection 11:nd t~ting preliminary 
samples of preservative&. 

i231.02 MEASUREMENT AND PAYMENT. The Engineer 
will detorniine the nun1bor of l'igu po;ts pf the "'arious !!pe1:ie.q 
and lengths d<'livered. For the nwnber of posts conforming 
with the foregoing roquirt"mf'nt5 delivered to tho f-p~ific,J d~
tinatian the Contractor will be pa.id the coutra~t prico per 
poRt. Tbi!'I pric.e shall be full eompen:.ation !or fUr11iiihi.ng a.II 
materials, for fabriention, for trcut1nent and deli,ery with 
.freiglit pr1:1pe.id to the spceifieil dustinatio-n<i. 

Section 4240. Concrete for Pavement Repair 

42!0,0l GENERAL. Concr£'to for pe.vem{'nt repair sbtt.U 
con.form to the requireruen~ of Articles 2403.04 tu 2403.09 .in
clll.9ive for Concrete ]fnsonry and to ~he following provu11on11. 

42:l0.02 MATERIALS. ?.fsterinl.s for concrete for pavo• 
ment repair eball conform to the requiren1unts oi l'nrt 4 tor the 
rel!lpcctive materials. 

424.0.03 PROPORTIONS. Materinls for l"Oncrete for pave· 
ment repair 11haH be mixed in one of the following prC•J•ortiou!\ 
specified in the contract. 

8:u.ic .-'\h,olu1e- Vohunei ~~ trllil Volwnt o( Cottrrttl.' 
MDI. No. - - --- -

Cemuit Wa11:r F'it1e A~r~te Coane .\~n-s•le 
J.flninu1.u:, ,'\pproiimate App,-ffliiuate A pproximat" 

I >1 0.151121 0.J684'ffi 0.:?1.11155 O.-t-4:?287 
2M 0.15'.?486 0.lli9958 0.271023 {1.4(16513 
3M 11.1.51876 0.171'°8 O.Y.l'l.'.in 0.3710:\9 . ,, O. l"i529:J 0.17308.':i l).~11 0.3'.f'.il!I 1 

C.Wm, \'.'atet Aggrqate Air Voifbc 

I 
Mini.aw.i:n Approxirn:.tr /1.pJiro~tr App,oxim:ite 

Ct. VM .11>15'l'.l ,lf."W\fl h'll·f\(I (Ull\4999 
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~1., Water" TJ11 tntnl volu1n6 of frf,e water in the concrete 
t inf.lurling the wutC'r ht the aggregate 1!!ha11 not exr.eed 

3.7 i;ullons ol vo;Jtet per b1~g: ◊f cement (0.328 lb. per lb.) 
,v-brn ('la.As \' aggregate is u!'ted nnrl ~ball not exceerl 4.1 
gnllous of wat ... r por ba.g of ce1nent (0.364. lb. per lb,) 
when other flt;£"regntes are u~ed. 

• 

• 

I 
' I 

' 

• 

B. Quantities . 

Api•r""iWlatc Quaulitfr, of Drf ~fe\terial Per Cubic 
\'ard ;of Couu-cte 

~U1 
.. 

' Fine ' Coar..e 
No. Cement Aggrt,pte A11re«ate 

lti.g, Pound1 Pound, Poun<U 

I ,1 8,. 79'1 1063 1,,s 
',.. 8.5R 80) 1210 181 ~ 

3 '' 
8.66 814 1355 16'7 ,., B. 7-4 822 1499 1499 

2743 CLV ~! IJ.O'J ,,, 
Tbt'se quantities e.re baaed on the following as.sump· 

tion!I: 

Specif{c gravity of c~TJ1ent •.......... ---•·-·•-•·"•····•, .. -·-··· 3.14 
S[Jecilie gravity of 1:1.ggregu.tee 

Class \~ ........................ •···········-······-····-· .. • .. ·············-- 2.62 
Other Aggregates .,,. .................. ···-·····-·••-·········· .. ··•·····~-·· 2.65 

,vatcr Cement Rutio1 galloM por bag 
'1-'ith Class V aggregate ..... ····•·--·-··········-·-···•···•"'·-·" 3.6 
\Yitlt Other Aggreg:ates ....... -,·-•··--· .. ··········-···········- 4.0 

\¥eight of ooe cuUil' foot wat&r .....••.. -·,·•-···---··62.4: lb, 
'rhat the concrete contains no a\r voids except 5.5% 

with Clas11 V aggregate. 

C. Specific Gravity Correction. Should the B}Jeeifie gr&vity 
of ag-gPega.tei:i used in the niixtnre vary from those U!led 
in the ehtimate, lhe quantity of materials per batch v.·ill 
be adjnijted lo yiel,1 the estima.ted 1:1olid volume of ag
gregate. 

D. Oomiatency. 'l"ho o.mount of n1i.:iing wa.ter \ll\Ctl shall be 
adjust"<l. to produC'.e concrete of n uniform eonsi:iitency 
of not more than 1.0 inch slump tletorniinfl(l in accordance 
with A~T~f ?,;f"tboll c.143_ 

42'10.04 DEt.IVERY. Tl1& Contrnet.or sha.ll tloliver thB i:uixed 
eoncrt'le into tr11n.~rorting: YP)Lirhi!i of the County at the 
1Hi:ot.ln.g ph~nt or c1Pliver th<i 1nii.;ed C'Oncretc in bia own vehicles 
to the :<1it,;i of tbr> \'°Ork 11.1-1 iipecifit>d in the controct. When 
contrcte i11 tra11porteJ in VC'-hirh_.S of tho Contra.etor the ve• 
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hieloe and the operation ahall coo. form to th& requlrementll for 
R&ady Mb::-0d Concrete, .Ar ticle- ~301.18. 

42t0.06 METHOD OF MEA.SUREMBN"l. Thti quantity of 
mixed concrete furn.isbed will be computed by the Engineer 
from the a.bsolut.e vo.lumes of dry materia.18 and water enter
iog the average ba.tch. 

Wheu the contract requite8 delivery of the toacrete by the 
Contractor to the &ite ol the work, the Engineer will compute 
the ya.rd·tnile~ of haul to the nearest ¼ wile.i1 fol' each cubic 
yard of concrett, to the nearest ¼ ynrd &long the 11bortest 
practic&l route. 

424:0.06 BASIS OF PAYMENT. For the number o:f cnbie 
:\rarJe of c-:onerete of aceept&ble quality meatured as provided 
above, delivered to the !peeified destination, tbe C-0ntractor 
will be pa.id the contract price per cubic yard. For the nwn• 
b(lr of ya.rd-miles of haul computed as provided above the Con
tractor wiil be p&id the contraet pries por yard-mile. These 
unit prieoff ahaU Le full compcn.9e,tiOn f or furnishing all m&• 
teri&Js &nrl Ja.bor, for proportiou.ing, tn.ixing and delivering the 
concrete to the specified deatination. 

Section 4250. Diesel Fuel 
4250.01 GENERAL. The dieael fuel eball be a completely 

dhltiUed rnineral oil conforming to the following requirements : 

A. Saybolt UniveraaJ. ,~iacosity, 
Seeonds ® lOO•F •...• _. ___ ··-····•· · ·-··•~Minimum 33 

B. Sediment and Water (By Volume) ....•... --Mu.imum 0.05% 
C. Conradaon Carbon Residoe• -·-·-··---M•iimu.m 0.20% 
D . .A,ib (By Weight) ---·····•-- •····- ·-·-•--··•···Ma:rlmum 0.01 o/o-
E. Fla..h Point ··•-·--•-.. ·----•ft••-· .... ·•·Minimum 150•F. 
F. Sulphur ···•~---··--····-·---·---"···--···-·M&xinuun 0.80% 
G. Cetana Number ··-···--·•··· ·····-·-··········-·--Minimum 4-6 

4230.02 DELIVERY. DleRel ftte-1 will be delivered by to.nK 
true\ from the bulk plant deRignated in the bid to the storage 
tanks of tho mn.intenance go.rnge of tho County a.q del!lig
na.ted in thei contract. 

'250.03 SAMPLING AND TESTING. Tho various ship · 
Ql:enta of die1el to.el will be 1an1pled at time of delivery and 

•Courad■on rasidutun to be determined on final 10% di~tilla

llon. 
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sa.mplM ,iubmitted to tho Ames La.bo-ratory for testing. All 
test, will be porforn1ed in ae-cordanee with the methorul adopted 
by the AS'rM for the tflst indicated. The Contractor w-ill be 
notified promptly of results of such test~. Fa.ilnre to deliver 
-dieae1 fuel eomplying fully with these specified requirements 
will be deemed sufficient caose for cancellation of the contract 
in whole or in any part from which unsatisfactory diesel fuel 

he.e been reeei vea. 

4260.04 METHOD OF MEASU'B.EMENT. The quantity of 
di~&el fuel of a.cceptahle quality delivered to the !!peeified des
tination will lie measu-red in U. S. Standard Chlllons by go.ging 
the storage tanlc or by metering the fuel at time of delivery. 

4260.06 BASIS OF PAYMENT. l"'or the quantity of diesel 
fuel of acceptable quality delivered, the Contractor will be 
pa.id the contract price per gallon. Thi.s unit price shall be full 
compensation for furnishing the diesel fuel and delivery of it 
to the etorage tanks at the specified destinn.tion. 

Section 4251. Gasoline 

4251.01 GENEBAL, This i;pecilic-ation coyers tbe grade of 
gasoline geoeral\y used ag a fllf:'l for autnmohiles, trucks, and 
trn.ctor1, Gasoline purchased under this 1pecifica.tion t:1hal1 
comply with the following requiremenbi: 

A. A. P. I, Ora.vit,. The A. P. I. gra.vity at 60uF./60°F, 

Mall not be le8s tha-n 58.0, 

B. Sulphur. Sulphur shall not be over 0.10 per cent. 

C. Gum. The gum content shall not exceed 7 milligrams per 
100 cubic ceoti.n1eters of gasoline. Gaeoli.De containing 
'- non-volatile material such as a solvent oil shall be 
..eeted by nietbot.le satisfactory to the marketers of such 
products and the County. 

D. Vapor Pressure. During tho months of May, June, July, 
August, Repte,nber, the vapor pressure at lOo•F. &hall 
not exteed 9.0 pounds per square inch. During tbe 
months ot' Oc.tobor, November, Dece-n1be-r1 Ja.nus.ry, Feb
tllf\.TY, 1'.!nrr,h

1 
and April, th.e vapor pressure at 1oouF. 

shall not exoeed 15.0 pounrle pflr flquarc ineb. 

E. Octane Number. The go.soline shall have an octane num
ber not lesa than 73 (A..S.T.M. Motor 1-Iethod), 
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· F. Di8til.latloa Banp. '\\o4beo the firat drop falhl from 1he 
end of tlle t"Onde!l SOr, the thermometer abo.11 not M&d 
DION! than. 55°C. ( 131 °F ) 

When 10% h&s been ret>O~i?r&d ill the receiver, the 
thHmfn-Dtt-er 11hall not re&d more th&n so•c. (li6*F.) nor 
lea!'I than 50°Ct (l29°F.), proYided that for each pet cent 
die.ti11ation loM lets than 4% obt&intd in tho di~tillation, 
the minimum lOo/,:,, teroperu.ture requiretnent$ t,:ball be 
lowered 3°C. (5.i"F,), 

When 20% ha:, been teeovert>d in the receiver, the 
th"rmometer shu.11 not re,-.d mttre than 105°C. (El.°F .. ). 

When 50¼ bas been rcco\·oreJ in the receiver, the 
the-rmomet-("r •hall net read 1uore tU.n 11o~c. ('.?8-t•F4). 

When 90%. -1-1',B been r,ecuYered in the rect>iver, the. tl!t'r· 
piometer c.8,h&ll not rend wore than 200°C .. (392°F .. ). 

Th1i end point. shall not be higher than Z25"C. (.J37°f.). 
At Ieaat 95% ehnll be recovered as dietillat& in the ro

eeiver from di11tHlation. 

ffll,02 DELIVEl\Y. 0U(lline wlll liil del1'·erel1 by hu1k 
truek from the bulk plant de.signatt>J in tbQ bid t.:i tho atoTage 
t&nka ot the maintenance garage of th<• f:onnty as desig• 
na.ted in the eontraet . 

4251.03 SAMPLING AND TESTING, Tho various 1-hi.11• 
tnt'cnta of ;;aaoline will Le Mltnpled at tinie of deli"·eTy and 
8&rnples 8ubmitted to the A1'lll"'- Lnbor!'ltory for te,.ting. .\.ll 
tesU will be me.de in accordance with the method t1rlopte,l, hy 
the A..S.T.J.I. for th1:> teat indicated. Tho (),)ntractor 1Vill he 
notified protnptly of the re,ults of Juc.b !esti:. }~n.ilure to <ll1 -
1iver gttsoHne complying fully with the specified roqui:rE>menttt 
will be aeemed sufficient c1ut!le for enneellation of tba eon· 
tra.e.t either hi. whole or in tha:t port fr(lm whl<'h un;:rstitifactory 
gasoline bu boon received. 

t251.<K METHOD OF MEASUltEM'.ENT, The quantity of 
gasoline of aceepta.hlo quality d('tlivercd to !lie fTt'cifif.';J de~
tin.ation will be meMute,t in 8t11ndard U. S. 0-a.ll(ln!'I b_v gngin~ 
the ator&ge tanks or by metoring the fuel .at ti1uo o! delivery. 

'251.05 BASIS OF PAYMENT. For the <1n1111tit)" of ga&(I· 
line o! aeeoptable quslity deH\•e.re,11 the Contmctnr will be paid 
the contra.ct price per gallon. This 11.llit pri<"e :,,}1nl1 be full cotn
penaatiou for furn.i•hing the gasoline aud deJ.h·ering it to the 
■torage tank& of the CotJnty at tho ■:pl."t'ified Je:1t1Jn1tion. 
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Section 4252. Gncases 

4252..01 GENERA!, T~i1 ii:peeifica!ion UI intended to cover 
the grades of gte:,;,e.ij tUe.J !or tile .lubrication of such parts of 
automoti'\"e equipa.tt:nt, tracton1, and other machio.ury uaed in 
highw-a:r work u are lubtil'3.teil by rueanl of eontPrefl:-ion ctt.pa, 
proaFUrtl fittlngi>, or other_ ~uitable ay1tenU1... 

'l'he ~"'tease& cov.ere-U by th•ae 11pec:ifir.:11tiollII aba.H be bomo-
geneou, r-,0mbinafH)nM of nJneral oil and ealeiu1u or 1odium 
sor1p. TL.ey shall lit• free of all filler$ or any other n1ateriale 
not natunlly oci•urring in Su':lp! and oil:1, unle.,, required. by the 

! !lpecLflcations.. Tho use ,l1f rC\\'Otk grcai;t.' in the compounding of 
grearros to 1nt!et these speei!i1.:atiQn~ will not be pcn!Utted. 

I 
I 
' 

' 

The greases shall b.a\·e. nnly ll ,light odor of mineral oll, shall 
not be perfumed, and shall LA free of disn.grceable odor or 
-rancidity. Greases conlldui:ug vegetable fi.ti and oila will not 
~ nccepto.ble. 

Six types of i;;rea.scs shall he tinpp1icd and deJ1igns.ted a• 
f0Jl1.l'WS! 

Pn•<;sore G\tn 
Graphite Water P1lm}} 
Light Internal Oe&r 
Res.vy Internal Gear 
Univer~al ,Toint u.nd Wheel Ile-Aring 
Out.aide Gear I\D.d Cable Couting Compound 

4252.02 PRESSURE OUN GREASE. Pri!Uwe gun greoa• 
shall be prepare1l from mineral oil anU 11oa.p in aceOl'd&iloe witll 
the :following requ.ire1nents; 

A.. Soa.p. Th<'< e-oap used in compounding the preeaure pa 
grease shall be tnade from Prlrue No. 2 beef tallow, 
and/or triple,pressed e.teo.ric acid, and lime. Tho limo 
u10ed in preparing the son.p ~hn11 contain not mft-re ·titan 
3o/o of mognesium oxide and not nwre than 19'o ot gritty, 
non-1ooap forming Buh~u.neee. 

B. Properties of Mmeral OiL 
80.ybolt ·viacosity, See. @ ~lO'°F. ---····--•-········ 80 to 90 
Pnur 'l'e:;t, Mnxiroo:m •. ··•-····--•·· ···••----····-·-lO•P, 
Color, not darker than--·._ ........ ········-····••····LlghtOrNQ 

C. Properties of the FiniShed Grease, 
ARTM Worked Penet:.:ation @ 77•1•. •···-·······-- to 890 
l!inel'&l Oil Co.nt\lnti ?i.finimuni ···-·········----·-.:.88'°" 
,vn.tcr, T\.fuimun1 ..•... ~•--·~··'-------···•••.---- 1.0f' 
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N outralization: 
Aeid 8..9 Oleie, Maximum·····---·------····-----·· 0.1% 
Alkali as Calicum Oxide, Maximum ---······ 0.2-% 

Ash, Ma.:rimum ··•·-•···-··-···-···············--·---······-·· 1.9% 

4262.03 GBA.Pm.Tl:i WATER PUMP GB.EASE. Graphite 
water pump grease shall be prepared from soap, graphite and 
mineral oil in accordance with the following requirements: 

A. Soap. The soap used in making thi~ grease 11ha.l.1 be 
made from Prime No. 2 beef tallow and/or triple-pressed 
st.earic acid a.nd lime. The lime u!!ea in preparing the 
soap ab.all conUl.in not more than 3% magnesium oxide 
and not more than lo/o of gritty, non-soap forming 
substances. 

B. Gra.phite Fill.er. The graphite used in the grease shall 
consist of 20%- powdered and BOo/0 fla.ke graphite. The 
ash co11tent of the graphite shall not exceed 0.5%. 

C. Properties of the Min~ral Oil. 
Ss.ybolt Viscosity @ 310° F. Sec. ·-····•-· ·--······50 to 52 
Pour Test, Maximum ···-··········· -·•················-···-·lO"F. 
Color, Not Da.rker than .......... •········-····-·-··· ... _.Light Green 

D. Properties o! the Finished Grease, 
AS'rM Worked Penetration @ 11"F. -·-•······175 to 205 
Mineral Oil Content, :\finimum ·······-·--··-·······72.0% 
Water, Maximum ······-····-·~··-······-·-······-········ 2.0% 
Ne11traliz&tion: 

Acid as Oleic Acid, Maximum ·---·····-··-- 0.1 % 
Alkali ag Calcium Oxide, Maxin1un1 ............ 0.2% 

Graphite •···················--·•··-···-········ ---·· .. ·······-·-· 3.0 to 3,2% 
Dropping Point, Minimum ····-·-······ ... ·-····-•····212"F. 

4252.04 'ONIVEBSAL JOINT AND W H F:J::!T, BEA.RING 
OltEASE, GteMe for universe.I joints and wheel bearinga shall 
be prepared from soap and mineral oil in accordance with tbe 
following provisions: 

A. Soa.p. Tbe soap used in compounding this greue abo.11 
be made from Prime No. 2 beef tallow and/or triple· 
pres~ed stearic acid aud sodium hydroxide. 

B. Properties of the Mi.D.eral 011. 
Sa.ybolt ,-riecos.ity, Sec. @ 210°F ...•... -····--······ 80 to 90 
Pour Test, Maximum ---·•·•--····-···•-··· _;.;__._ .... 5•F. 
N, P. A. Color, uot da.rker than No. ···-·-~·- 7 
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C. Properties o.f the Ftnishaci Grease. 
ASTM Worked Penetration at 77"F •............ , .. .265 to 295 
l-iinere.l Oil Content, }.1inirnum •···········-···-··--··· 88.0% 
Wat8r, Maxiwum ---•-···· ..... ·······-···••-·-··,,...-·,···--· 0.20o/o 
Neutralization; 

Acid as Oleic Acid, 1\1axim.um ....... ~-······,·-·· 0.10% 
Alkali as Sodiun1 Rydroride, Maximum --··· 0.20% 

Dropping Point, Minimutu •-·······~·········-···--······300°F. 
Fibre Length ....... ____ .. ___________ ,. ... ,. ........ _________ Long 

4252.05 INTERN.AL GEAR GREASES. Internal gear greases 
' Rh.all be prepo.red from soap and m-inel'o.l oil to produce the con

sistency specified in accordance with the following provisions! 

A. Soa.p. The soap tlll6d 1n compounding those greases, shall 
be made from Prime No. 2 beef- tallow and/OT triple· 
pl'esaed s.tearic acid and sodirun hydroxide. 

I 

I 
I 
I 

B. Properties of the Mineral Oil. 
Llght Uc,,"" 

Ss.ybolt Viscosity at 210°F.: Grade. era~ 
Mininnun, Second~ --····· ....... •··~-···-.. -········· 90 140 
Maximum, Seroods ._ ... , .... ··•-···•...,.,.. ................. 100 150 

Pour Point, Maximum °F. ·- .............................. 10 25 
Color, Not darke.r than ....•. --..... ··•·-··········· ....... Light Green 

C. Conat.stency. The consistency of en.ch grade shall be ad· 
justed eo as to be a<ln.pta..ble for the following uses: 

1. The light internal gear greo.se aha.II be satisfactory for 
use iu light duty equiptnent tra.ni,mis:iions, differep.
tials, and other jnternal gears. It shall sbow no indi
cation of channeling e.t -5°F. 

2. The heavy internal gear grease shall be satisfactory 
f'Or 11se iu heavy duty transmissions, difforentis.111 and 
other internal gear11. It shall e.how no indication of 
chllJUloling at 15°F. 

D. :Properties of the Finished Greases, 
Mio.eral Oil Content, Minlmu1n .......................... {}0.0% 

Wnter, Ma.ximun1 ·-·····-··········-·························--·· 0.30% 
Neutrn.lization: •··· 

'I 
Ac.id as Olei!l Acid, Mnxhnum ················-···· 0.20o/o 
Alkali a.a Sodiuu1 Hydroiide.1 Muimum ····-i 0.30% 

Fibre Length ···········-·· ............. . ....................... .. Long 

4262.06 OUTSIDE GEAR AND OABJ,E OOATINO 0014• 
POUND. The compound ehall be a mixture of petroleum pitch 

f aud rosin oil 'l'be eomponud sh.nil be of a. tacky nature suitable 
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for lubricating exposed ge11,.rs and cables. It shall have a Sa.ybolt 
Furol Vil'lcNity at 210 6 :f'. of between 180 •nd 200 &econcl&. 

4252.07 METHODS OF TESTING. All tests sh.all be ma.de 
in a.econlanre with th& latest mothod.s adopted by the American 
Society for 'l'esting Materials for the test indicated. 

4252.08 INSPECTION. .1W gre11se furnlshed will be in• 
e:pected aod tested nt the manufacturing plant or after delive.ry 
ns the Engineer may elect. The manu!a.eturcr tlhall submit 
sample, of tlle materials he proposes.. to U!!e in compounding the 
greases. In the event the manufaotnre of the grease is inspected 
at the plant the inspector shall have free ac.cep:s to all parts 
of the plant and every facility shall be e.rtencled to him for 
this purpose. 

i252.09 PACKAGES AND MA RKTNGS. All eonta:iners in 
which grease is packeJ shall be metal pa.iJfli or drums, free from 
leaks, nnd c.lean and dry nt time of filling. The various greases 
shall be pa.eked in containers of the following !'!.i.zes: 

Sfue of OGut•iner 
Net Weight Pou,nd, 

Graphite Water Pwnp ·-····--······--···-•-··· 5 
Universal .Joint and Wheel Ben.ring ........... _._ 5 

Prouure Gun ······-··----········-···-·-·····--···-•······· 25 
Light Internal Gear ··-···-··-······-···-·-··-··•·-- 25 
Heavy Internal Gear ··-·•·•·-..-·····••·•······---······ 25 
Outside Gear and Cablo -·-····-·········-···-···· 25 

Ea-oh container ahs.11 be clearly marked with a wnterproot 
ink or pa.iot bv stenciling on the stde of the contain.er the typo 

' . 
of grcn.ae aud the qua.utity packaged. 

4252.10 METHOD OF MEAStraBMENT. 'J.'be quantity of 
each of the various types of grease delivered to the spf'cified 
destination will bo determined fronl tho net weight of tho 
pa.eka.ges. 

4252,11 BASIS OF PAYMENT. For the net weight of grease 
of each of tbe various types delivered ('omplying with •p~ciiied 
-:requirements the Contractor will be paid the contract pri('c per 
pound. The.le unit prlees ahnll be full eou1~nsation for furnish• 
ing all materials1 for preparing the i:;rea.,e1 aud delivering ft 

with freight prepaid to tho specified. Jo!ltination. 
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Section 4253. Hydrauli~ Hoist Oil 
'253.01 GENERAL. Tliis 11pee!fication coverR two grades of 

, rcfine<l pt'ltrolenn1 u;ied a.a tbe fluid of bydrt1.ulio hoists. Com• 
· pound (lili containing 1•ro1lnc-t11 other than thobe- J.erh·ed from 
yetroleum will not be. con11hlcr~d. The oils shall bo flupplied in 
two :rades de!lignatetl a,. GraJe S (8urun1er) and Grade W 
('Vinter). 

If & rl15t inhibitor is to be hlended ,\·ith the aboYe oils it 
l'lha.U be 11petificnlly apprnvt>d hy the Engineer and flh&ll be 
rompatible with the types of oil u~ed, The teitt limits !or the 
rmi:peeti~e grades ah.all apply to tho oil before treatment. 

425-S.02 GRADE W. Oralle W hydrauhe boi11t oil aha11 l.,e 
prepared without the u"'e of pour point depresaort and ,t1,ban con
form. to the following requireml:!n~: 

Saybolt V~l!ity at 100° P. Saeon<ls -.----·~~·····-···---···100 -110 
Fla.sh Poiot °F., Minimum _ __ --·--•--•·-•·J-•-•-·· 325 
Pour Point °F., Maximum --··•-•··-.... --•··-·--·---·· --40 
NPA Color, not darker than-------··..,.---·····-··•····-•·---•···· 2¾ 

4253.0S GRADE S. Ora.de 8 hydrn.1.11ic hoi11t oil 11hall meet 
· tbe following requ.irerneut!il! 

Sa.ybo1t \"itzcosity at 100°~. Second~·······•--·-·····-··· 200 ~2zo 
Flae.h Point °F ., Miuin1uu1 .. -··------·- - ........ ~-· -··-- 370 
Pou-r Point °F., Mnximun1 ···-··--· ··---·----·--···-·•··--·•-"-•• 0 
NPA Color, not darker than·················-·····---··•···--·--- 3 

4253.04. METHODS OF TESTING. A11 teste M"hall bo made 
in accordance with the latest D\Othotll'J ntlopted by the ASTJ.f 
for the te~t indicated. 

4253.05 INSPECTION. IIydrn.ulie hoist oil will be inspect
etl and tested at the blending plant or after delivery &!'I the 
Engineer may elect. In the event that the blending of hydraulic 
holllt oil is inspected at the plant, the Eugi.neer shall have free 
accesR to all port!! of the plant. and e\'ety fa('ility .!!hall be 
extended to him f()t this porpoa&. 

'253.06 CONTAINERS. Contain.or!.'! u~d for hydraulic 
hoist oil shall be 5 go.lloo or 55 gnllon cnpttcity u specified. 
The 5 gallon containers may be uncr&tt\d, 11quaro, tinned or tern
plated iron oT steel contn.iaers with s.ingle 1½" opening with 
twist enp clotiuro and wire handle. Tho 55 gRllo:n containers 
fha.11 be eteel druma conforming with requirements of the Fed-
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era.1 Speci!'ies.tion RRD-720a. '• Dru mt Steel Type 5B for LJquid 
Petroleum Products.' 1 

Drums shall bo nP\V or thoroughly reconditioned. Drum& 
furni.~hrd by the Cnunt:_,; ~hnll be reconditioned by tho c~n· 
tral'.tor wi.thout toi,.t to the County. Reconditioning of tho 
conta-int'trs ehall tonsir<t of Bt.npping old. paint, removing all 
trac~, of former contents and rui.t from the interior of the 
drum, welding or brazing any leti,1,;y !'leams or crac.ka a.nd paint
ing the outside of the W'uol. The C-Ontraetor will not be re
quired to weld or bn1ze hrcak.a or J=teama in e:rces~ of 12 inches 
{In a aingle container fumil"-he(l hy tlie County. Scihiering 
of l<-aky containers will not be permitted. 

All druo1.9 shall be painted on the. bottQifl and eides with bar
lll paint of quality and color meeting the opproval of the Engi• 
neer. Pa.inti'! with tar or a~phnlt bo.,e will not be accepted. 
Tho bead.a of dru1ns of hydraulic boi!'!t oil 11ba.ll be painted green. 

In addition the following in:forn1ation .!ill.all be stenciled on 
the head of the dn1m i.n a. w&tcrproof ink OT paint: 

Producers name and a.ddte!'lit 
Grt.de of oil and lot nurnbcr 
GnUo"Ds of oil containeJ. 

On the 11ides of nll eontain-0r11 ucar the top chime shall be 
t1tenciled the grade number of the oil, the net gallons, and tbe 
year of manu!acture. 

'253.07 METHOD OF MEASUREMENT. Ea.ch. container 

,hall be fWe<l with the ~pecified 11umber of U. 8. Standard 

gallons of oil at 60°F. Volume.a measure.d at other teruporaturei;c 

will be corrected to a ba8is of 60'"F. using factor• obto.llled 

from the Nntional Standard Petroleum Oil Ta.l1l681 Circular 

C-410, issued by the U. S. Department of Commerce, National 

Bureau of Stan,laTdll, '\Vashinj{ton 1 D. (l. 

4263,08 BASIS OF PAYMENT. l·~or the quantity of by• 

dra.ulia hoi11t oil of acceptahlo qufllity, n,ea1n1rcd as preij<'l'ibed 

abov~, delivered to the 11,pocified dostina.tiou, the (:Ontrattor 

will bo pe.id tho contract priee per gnHon. 'fhie price shall be. 

fu11 co1npenM1.tlon for [urnh,hing t1ll l11bor and mo.terinl and de• 

livering thl!i-oil - with freight prep11.id to the llpecified 

deatination. 
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Section 4254. Lubricating Oil 

'· 4254.01 GENERAL. This epeeification covers the grades 
'of. refined petroleurn oil1 UE!ed for lubrication of internal eom
bu.stion engines. Compound lubrieo.ting oils containing products 
other thn.n those J.etived from eruJe petroleum sha.11 be ap• 
pro•ed by the Engineer before being used in the blending of 

the oiL 

. 

I 

A. Ota.dee. The lubricating oils Eha.11 be supplied in five 
grades, designated as Numbers 10-W1 10, 20, 30 and 40, 
and shall comply with the following requirements: 

Sa)'bolt Vi5c0Uty Fb•h Pour lNPA Color API Gravity 

Grade Secon& at Polnt Tc--llt Nol Dark.tr Dt~-@ 

No. 130•F. 210eF. Min, Mu. Than 60'F. 

?.!ax. ?.fin. ..... •F •F. Number h-fi1tim.um 
~ 

•10-w 120 .. ,, 390 -15 , 26.0 

10 120 44 ,, 405 
_,, , 26,0 

20 170 53 55 420 0 4 25.5 

,0 225 60 63 430 5 ' 25.0 

40 ,,o 70 '' 440 10 6 24.5 

Unlen otbcr-wUe spedfied, the vh,cos.ity index of all grad" Lhall be not 
leu than 78. 

•The Saybolt Univenal Vi~cooity of the 10-W at O"F. 1Ql1 be between 
5,000 and 10,000 tecond,. Vi.scm.itic5 at ten,.porature other tb.tn Standard 
A.S, T .},,i. v~u,sity temperaturt;j shall be determined by estravolation or intt.r• 
polation of the ASTli Vbcodty-Tc1Dper11,ture Cha.rt. D-341. 

13. Neutral Stock. The neutral 11,tock used in compounding 
the val'ioue grades of oil shall be lltraight-run stock. lt 
aha.ll have a. Saybolt Universal Viscosity @ l00°F. of 
not leis than 200 seconds and aball not be darker than 

S NP.A Color. 
C. Pour Point, The pour pohit of the neutral or bright 

stock before tre&tmont with a.n approved pour depressol'1 

shall not be more than 1o•F. 
D. Acidity. 'fhe acidity of any of the oils in milligrams 

of KOH per gram of oil a.hnll not exceed 0,05. 

E. Additive. If an additi11e ia to be blended with the oila 
to improve their pToportiea for hea.vy duty ga11oline or 
diesel serviee, the additive shall be of the multi-tune· 
tional type acting as &. detergent, antio:ridnnt, and cor
rosion inhibitor, and shall be specifically approved by 
the Engineer a.nd it shall be compatible with the t.ype 
of stocks used in t:"ompounding the oils. 
The tel!t limits li!led shall apply to the oil before trent• 
ment with the additive. 
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4264..02 METHODS OF TESTING. All tests. th&ll 00 made 
in accordance ,,,rith the late!!t incthorls adopted by the A.S.T.M. 
for the test indicated. 

4254..03 INSPECTION. The prOviMione of Article 4253.05 
~hall apply to inspection of lubricating oil. 

4254.04 CONTAINERS. Containers for lubricating oil shall 
be 55 gallon drums, The provi! ions of Article 4253.06 1,0hall apply 
to containers for lubricatlng oil, cneept that the ht:a.Js of the 
drums of lubricating oil shnll be painted whits. 

4254.05 METHOD OF MEASUB.E.ME.NT. 1'he provisions 
of Artirle 4253.07 AhaJl trpply to the w.ea. .. urement of I~brieating 
oil, except that the volume of any additi,·o furnished by the 
Commiasion al1all be deducted from volume rueaaured for 
payment. 

4264.06 :BASIS OF PAn'dENT. For the quantity of lubri• 
eating oil of acceptable quality, meruinred a.s prescribed above , 
deli,'"tlred to the spt>eified destina.tion, the Contractor will be 
paid tho contract price per gallon. T.his price shall l>e full com• 
penaation for furni!!hing an labor and materials and delivering 
the oil with freight prepaid to the specified destination!\. 

Section 4255. Regular Transmission Oil 

4255.01 GENERAL. Thi.! specification co-v~rs the gradea of 
I lubricants u1<ed in traru.mi!ttlions and fitull drives of various 

type:.ii of trucks and tractor units wL.ero the u~e of 11.11 extreme 
pressure lubriea.nt is not required. This oil shall be 1!!1lpplied in 
two grades, designaWd ag 1 'Summer transmission oil'' and 
••\Vint er tra.nl!mis&ion oil,'' and shall t'omply with the following 
requirements: 

Sa)bolt Vi,r.osi!f 1'1uh rour 
Colo~ G.-a.\ity Second, at 210" • l'oiot T~, ••• ••• Not Darker • A.P.L 

M.inimum 'Muimum Min. , ..... Than ?dinimum 

Winter 
21.0 Tnuun:niulon 80 ,0 '"' -10 Light Green 

Oil 

Summu 
T raJ1:1m.islon 180 210 .,, '' Light Grttn 19.0 
Oil 

The lubriea.nt aha.II be free of all moi~ture and sha1l eontain 
ao art.ifici&l fillers such ae talc, mica, asbestoa, or other de.le• 
t&rio\15 impurities. 
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1255.02 METHOD OF TESTING. All tests shall be made 
iu nt·~·or,lancr with. the rui;;tbo,h, a<lu.ptcd by the _\ruericuu So
l'iety 1or Te;.ting: !){aterials for the test indicated. 

4255.03 INSPECTION. The 11ro\·i,-ions of Article 4253.05 

shall ti.r,pl,1 to ill;ipectiou of transmi><.~i<,n oil. 

4255.0t! CONTAINERS. Containers for re-gular trans-mission 
oil sbnll lit:' 5:i gnllon dru1ui.. Tfle provi.,lons of Article 4253.06 
tihall apply to contail'.lcrs fur trnu51ni:-~1on oil except that tllc 
heads of drunl!'I of trn.nsm.1~.,.ion oil sh.all be painted yellow. 

4265.06 METHOD OF MEASUREI\IBNT. The provisions 
of Article -l::!53.07 :,ball apply t.u thti. 1uoasure1nent of trans• 

mission oil. 

4255.06 BASIS OF PAYMENT. !-'or the quantity of reg
ular transmi~sion oU of :u'.11cptal;l~ quality furnished, mea.!lured 
as pre.:s1·rihed tibo,e, Uchveri:iJ to the specified def\tina.tionll, the 
Contrac.tor will lie p:ii,l the c.nntriu:t price per gallon. Thie price 
!'hall be full (:On1pcn"at1on t\ir furn.i.Ahlng o.11 inal-erials and 
labor and 11eliv;_,nng th;.: tra.n:.nu,.,.-.iun oil with freight prepaid 

to the 1:1pe1:ifi1;1d desti11t1.tion. 

Section 4256. Extreme Pressure T ransmisslon Oil 

4.256..01 GENERAL. Tl,is ~pccificution oovers the grades 

• of ('Xtreu1e pres~ure lubrirru1ts for hypoid geari., tn1.n:<11ni!lsions 
· j and iliffcrontial,:: in vuriou~ t_vpc>< of tn1ck;4 and pn.sseoger curs. 

Extreme prc:,:.ure traH,;nli>-.-;iun oil -.b.oH be 1,upplied in two 

t grades dosig-H1ltcd '' Wintol' ET''' nn(l '' Sununer EP.'' The of'!.s 
~ha.ll tonq•ly with the follo,\·ing re11uirem.ents: 

L 

I 

" 

l 

S11.vt>olt \'l,qo;.ltv \ f1.1,b ' Pour ';,,.;_I' .. >.. t.";olo~ lro Gn\'ih at 
Grade St-rrn1ds "-l :!11,· r. l'oi111 Tr,t Sot 0.1rk~r •f. • .... P.l. 

~Jinimum \t.uJIJl~ 'f • \fiu "F. ?.fax. 11,au Number !>finirnum -
\Vlnttr EP "" I 'lO ,,, -10 6 22.0 

Sum-f EP I :JO l 70 4;5 20 7 21.0 

A. Tho IJtt!<O u,;;cd in conJpoundin~ the lubricants shall be 
approved hy the F.nglnorr bf'foro being used. 

B. The rolor a.nil gravi.t;r oi tho oils u.<>eJ will be deter
mined before u1111pnuntling with the EP base. 

C. In preparation, th(' n,ixture of oilfl and EP ba!le shall 
be hPnteJ to lj{)"F. anJ agitated for not loss tha.n 15 

' minutes. 
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D. The lubriC'-8nta tih'-ll l,o 1¢ad free, shall contain no: 111oi3-
ture a11d no a.rtlfltittt f, llfll'S, sul.!h as talc, n1ica, aabestos 
or otheT d61.oterio11a materiAJ&. 

E. There shall be no sepat1ttion of the c:i.trcllle pressure baee 
fro1u the miu-,ra.J oil eithe.r wllll~ tM' lohJ"ieunt is in l!ltOr• 
age or in nae. Tbe lul,ricant shall ~how no tt'ndeney to 
thickeu, oxidi.z~ or fon.1:1 while in qae. 

}'. A clean polished coppor i.trip pJla.11 &brnf' no corro::.1on 
after being sul,m('rged in the lt1brie11.uta at n temperature. 
of 200•1,". for 48 holll's. 

O. When teeted on the Tintkin Maehlno at a rubUi;J.g speed 
of 800 r.p.m. tho lubricants ~hall ·withstand a 50 pound 
lever load for 10 miuutes. The temp6tature of the oil aL 
the beginning of the tE>.st !!hall be Ioo~F. a.nd the 50 p!nm,l 
lever load aha.U ho applied in n E-ingle increment. Fol
lowing the loading te!!-t on the Tin1kin lfachine the cup 
and the tetit block 11hal1 Lo ex..~iut'i1 and nny evi,1e-Jlt'C 
of scuJimg on either the cup or the test block will be 
con1idered failure in the test. 

'268.02 METHODS OF TESTING. AH t~ts shall he,. made 
la aceorda.nee with methods adopted by the A.S.'r+lf. fur tl1e 
teat indiea&ed. 

'268.03 INSPECTION. The pro,·i.Aiont:1 of A.rticle :!25J.03 
,Dall apply to in!ipection of e.J.tre1ne pressure trtHU!lllills..ion oil, 

'256.8' OONTAINEBS. C-0ntainen for extreme pre.u:urt" 
transmiNllon oil 11hall be 5.5 jplllon drums.. 1'he prov1si1,ns of 
Article 4253,06 !hall apply tu l'ont-ttiner!l for exlrmue pre38Ut1 

transmission oil, c::s:cept that the heads of the drums of the EP 
lubricanta shall be painted red. 

'900.06 METHOD OF MEASUREA;Elq'T, Tht' provuinns 
of •rtiele 42S3.0i ahall apply t-o ttl.C"J.$Urem.ent ,of extre111{;; i,rec,;· 

SUff tra.nt1P1ission oiL 

'256.06 BASIS OF PAYMENT. ror the quantity o! e.l• 
treme preMUre ttattsn1i,W,on oB o! ai:.eeptubl13' quu.lit:,· furn~bed, 
m:easored aa pTorided abov~. delivered to the •Jle••ifie<l de~-'tina• 
tiQn1 the- Contract.or lh:.i.11 be paid the l.'O:b.fr&<'t pric-ec pet gallon. 
'1'Jri, uait. price alrall be full e-0mpenan.tion for furni.i;h.ing all 
maWrial:t aud labor and deli.\'ering the EP transn,iSBiQn (l_il with 
freight pTepaid to the apecifiOO deatina tion. 
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Section 4260. Grass and Legume Seed 

4260,01 G.EN.ERAI, lU!QtrlREMEN'l'S. All seed must com
.ply with the requirem1:nt!I of the Iowa. Seed Law. The bidder 
must submit with bis bid the percentage of purity and germi
nation, and also the nuwbor and kind of secondary noxious 

;weed -seed per ounee for each kind Qf 11eerl v,,h.ich he proposes 

i to furnish. 
' , The minim.urn requirements for purity and germination 11ha.H 
' be as set forth in tbe contract docttmenta. The percentage of 

1germioation for ~\lsike. Clover a.nd Beel Clover will include 50% 
:of the ha.rd eeeds. The pereent&ge of germina.tion for Alfalfa, 
Lespedeza, e.nd Hairy Vetch shall include aH the hard eeed&. 

The amount of other cxop eeeds sho.U not exceed 2o/q. On.ly 
White Dutch Clover, Alsike Clover, Red Clover, and Alfalfa. 
seed in tbe. above •' Other Crop See{is 1 ' will be considered in 
determin.ing the purity. 

The noxiou~ \\'eeds to be e.011:tldered shall be those covered 
by the Iowa Seed La,v. 

No seed will be accepted which contains noxious weed seed 
Jin ex.ce11e ot the amount allowed by the Iowa Seed Law, and in 
no case will Alfalfa., Clvvor11, or seeds o.f tha.t size be accepted 
which contain more than 3 dock or 3 sheep sorrel seeda per 
ounce of seed. 

Method:1 of labelling and 11hipment ab.all be in accordance 
witb the Iowa Seed Law. 

Delivery of seed will Oe taken in full bags and no partially 
filled bags will be required. 

4.260.02 SAMPLES. Samples of the seed will be tested at 
the Ie,-.·a State College Seed La.bors.tory, Ames, Iowa., to deter

. mine the percen.ta.ge of germinable tieed and the t.l'DollJlt of 
weed seed and othe.r foreign sred in each shipment. Only the 
stre.ng germinable seed will be considered in making these test.a, 

If the seed to be furnished on the contract is shipped to one 
central point in one lot from which it is to be xedistributed, a 
representative of the Seed Laboratory n1n.y be sent ta collect 
samples of same. If it is shippetl direct to various pointe in the 
State of Iowa, a. representa.t1':e of the County will collect 

, , samples a.nd submit same for test. 

4260.03 DETERMINATION OF LOW BID. In con)pB.ring 
bids, not only will the prices be eompared1 but the percentage 
of gcnninable. seed and purity as w.ell as the noxious weod:-11 will 
be conside.red before eontract iH aw&rdod. 

I 

I 

I 
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Comparison of bid, will be ma.ti~ u foUQW11 ao fa.r u purity, 
germination and price are conceroed. Assume that the bidder 
quotes on Als'ike Clover u foll~ws: 

Price.---·-·····-··-··----·-····--···A·O ce·nu per lb. 
Al,Ue Clover 98% Purity S2% Genuina.tion 

SOLUTION 

Alsike Clover 98.i:S2=S0.36% of pure genninable se,ed. 

On this b1u1ia, the cost per pou11d for pure 
40 = 49.. 77 cents 

0.3036 

4260.0-i BASIS O.F FINAL PAYMENT, The final a.mount 

pa.id will be baaed upon the percent g-crllllna.tion and purity u 
!!'hown by the laboratory tuat of J1.ULterial deliverud. 

Assume thB-t in the foregoing exaruple the la.boratory test on 

the f!eed furnished under the contraet i!I: 

Ptlrity-{l5.S pure alsilte plus 0.2% a.ccerit-able other c-rop 

seeda. Gtirmi.nation-80% plus 16'µ:. ban} !eed!. 

Alsike Clover B6x.88=S!.4.So/c pure t"enn.ina.ble seed. 
Thorefo're the price paid for the Al:sike Clover delittre-d will b~ 

40 X 0.8448 

0.8036 
= -12.05 een ts per pound 

ln. case the seed sbowe: a lower test tllan that qu,otet1 Vy the 

hidilor, tht- C'ounty Board re1H·rvt>!I the right to takt' eaiJ 

i,eed e.nd pay for same on the aLove basi"-
This method will be used as & basis of payment rega.rdleu 

of a.ny other rules or regula.tioaa to the contrary. It will th0$ 

be 8aen tha.t the LiJder is paitl i11 Jireet proportion to the 

amouut of good !'eod fnrnUdied. 
The net amount of 11eed purch~e-tl antl paiJ for unde:i: these 

specifications aba.11 not include tbe w-eigl,t oi' b&g-t1.. Th~ price, 

bid shall include the cost of bags. 

Section 4272. Railroad Crossing Signs and Posts 

4.a72.0l GENERAL. Rnilroa.d t"to'!l11log Ngns ~bo.11 <:on11i11,t of 

~eta.I bl(l.des with tbe wo-rd.13, ''Rai.lroa.d Cro~sing" en1hO!;!led 

tbe-reou arranged for mou.utiog at an angle of 25• with hori• 
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:wnts.l on a creo~otr-d tin1l>er post. The sign blades and post-a 
i.hall eonform to tho following requirements: 

4.272,02 SIGN BLADES. The blades of railroad crossing 
, .;i.gns shall be 16 gunge galvanized or bonderiz.ed steel, with 
I l~tters anrl borders onibOM!!'rl in acrordance with tho design, 

and ,peeificati.ons i-hown on Pages 7 and 8 of Bulletin No. 3 
"Railroad Highway Grnde Crossing Proteetion•i of the Asso
ciation of Americau Ra.ilronds, Tra.nsportation Building, Wash
ington, D. C. Letter,. shnll l1e embossed with black eunmel, 
t1emi~gld.1.:e fini11h, Baekgrounrl thnll he enamel white, eggl!beJl 
finhih. Sheet-a of n1etal in each hladl:l sb:-i.11 bo fa!\tened together 
with 8 bronze nl!1ebine t1crews1 5/16" t1ian1eter1 of theft resist• 

ing type . 
A. Reflector Buttons. The letters of the. face ot the iign 

shall n.IBo be 1narkOO with No. 3 eryatal reflector buttons 
inflet in tho metal. 1'he number of buttons used in eaeh 
woTd sh.all be as fol1C1ws: 

Rail 34 
Road 46 
Crossing 89 

4272.04 Bolts. Bolts for attachment of blades to the post 
shall be % '' diameter N. C. thread machine bolts of sufficient 
length to attach the sign to 6 inch post. Bolts sball conform to 
requirements of Soetion 4220 and aha.ll be coated on a.11 surfaces 
e:r.cept internal threads with a. smooth and continuous coating 
of zinc at the ra.te of not less than 1 ounce per square foot, 

4272.05 Poets. Posts for ro.-ilroa.d cros1dng signs ~ball be }'ir 
or Southern Pine 6'' :J: 6" x 16' conforn1ing with requirement!'! 
for Clas., D lumber, Sec:ti.on 4139, except tha.t :fir posts shall be 
free of heart centers, 

I • 

Before tren.tment the top~ of the po"ts sbnll l1e roofe.d a.t an 
angle of 25" from tl1e llorizontol (6:":J" from centerline) anJ 
posts sho.11 be bored with 2 holes 11/16" dinm(',ter on the center• 
line of the post in line with the ritlge of the roofed top. Ilolet'I 
shall be 7u center to oontor nod tho top hole aholl te 11.Rt,11" 
from the top of the post. 

Posts shall be given full pre~11uro preeerv&tive trel\tment 
with creoso{e oil in accordance with provisions of Section 41Si. 

I 

I 4272,06 MEASUREMENT AND PAYMENT, For the nutn• 
ber of railroad erosriing> :'ligns cornplote with bolts and of 
aecepto.ble quaJity, the Contractor will be paid the contract 

I 
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price per sign. For the r.n1mh(lr of railroad erouing eign ports 
of atccptahle quality thE: CoutraetoT ,.,.ill be paid the contr~t 
price per post. Th{l.!18 unit (l ricelf shall be full eon1peruation for 
furnishing all .material a.nd lnhor and fo-r delivery of the item1 
With freight preps.id to the speeified destination. 

Section 4273. Wood Sign Boards 

4178.01 GBN'EB.AL. Wood sign board! will be furniMhed in 
re~te.ngula:r 11 boa.r,Js'' of the rlimen«ions «pecifie.d, or in 
"urnwa" conforming with dirueMions of the Iowa. Stat$ High• 
way Commi!'tlion plan for guide arTotrs. 

Sign board., eball be double end. trimmed to exact wi1lth 
and length with a planer saw. Boards may be ma.de of two or 
more pieces pro'1ided the edge1:1 of the varioua pieeea are dove
tailed or are tongued and grooved to~th.er. All tongue ll.'nd 
grooved joints aha.ll be glued with waterproof synthetic ea.BS'in 
glue. 

4273.02 LUMBER. The lumber from which sign boards a-nd 
arrows are made shall be cloo.r, well sea.,Ollerl, all heart, verticn.1 
grain, Redwood, S2S to thieknesl'I of not less than 13/ 16 inch. 

When Redwood lumber to be made into signs is p11rchased it 
shall conform to the forebroing yequiremont.s and shall be of the 
full width and length!! specified. 

4273.08 INSPECTION. All sign boards, guide o.nowa n.nd 
lumber shall be inffl)ected after deli-Very to the l!pecified 
destination. 

4:273.04 M.E'l'HOD Ol' MEAA'O'REMEN't, Sign boards and 
guide .J1,rrow11 or lumb\H' delivered will be m.eai.ured by the Engi· 
neer by a. count of the pit'!<'ea of the various size.s specified. 
Lnmber will be <"omputed in thousa.nda of bonrd feet. 

4273.06 BASIS OF PAYMENT. For the number of guide 
arrow!§ and sign boards of '"a.rious ffizes confonning to the fore• 
going reqlJ:irementa the Co-ntractor will be paid the contra<-! 
prl<'e per piece. 

For the thou.sands of board feet of lumber eonforming to the 
foregoing requirements the Contractor will be po.id the coutr&ct 
pri('e por thou$8nd boa-rd foet. 'fhe~c unit prices ehall he full 
compensation for furnil'lh.ing all roaterinla and delivery of th~ 
it~ms with freigbt prepaid to th& spe-c.i!ied de..tins.tion. 
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Section 4280. Enamels fot Equipment and Metal Signs 
4280.01 GENERAL. Tbe:10 !IJ>G(ification..e cove-r a single 

,.grade ot. primer, wb_ite anll yelk•w enamel for use in finishing 
'p:.~ta.l h.ighway 1ign.t1; a single grade of orange equipmeut 
enamel and two grades 0£ ennmol thinner. 

Drier Mall b~ ad..led to tho enan1els, except rolling black 
.(Article 4280.01) eo that & brush out on a steel panel 1prcAd at 
300 to 400 iJqnare feet per gallon will dry d1,1.1t free in four 

. hours and hard in twelve houre.. 
. The enamel rib.all 1bow no akinning after 48 hour, in a. %. 
•tilletl tightly cloaed container. 'Ihe enameis shn.11 comply· with 
:the !olloWUlg requireruenls for the respective material: 

4280.02 VEWCLES. All vebiele• shall conform to the fol• 

. )owing requirernente for the type l!'pe<!tfiod: 

A.. Alkyd Varnish. 'fili speeiJication is deaigned to pr6-' 
duce a.n alkyd v-.,.rnieh, free f-rom roein and roi,1in deriva· 
tive11, to be used in formulating aign and equipment 
eno.mela of ma,:imum durability for outside expo1ure. 

1. Composition. The varnii.b shall be of the alkyd 
phtha1ate type. The total solids shall not be l1,s11 than 
50.0% by weight. 'l'he tiolidi; shall be composed of not 
leu than 25.0% pbtbalie anhydride &Ud 50.0 to 60.0% 
soya bean or lin~eed oil or a. coq1bi.Iiation of the two 

oile. 
2. ViBcosity. 'fhe varnish shall show Yiscosity S to V 

on the Gs:rdnor-Ho1Ut Seale a.t 77•p, 

3. Color. 'l'he eolor shall not he da.rker than 6 on the 
paint a.nd vtu·uiah llellil{O Co1uparator. 

4, Appe,a.ra.nce. The ,·arnif•h ahall be ~lear, tr&.n!!parent 

and hornogeneou.11. 
6. Drytn,g Time. The drying time of the vo.rni~h i_1,ha.ll be 

adjuf!ted to meet the drying time requirement for tl1e 
enamel in whi,ch the va.rniiili will be used. 

6. Wa.ter itemtance. A flow out :film on a. tin pa.nel 
dried for 48 hours ehall be immeraed in a. ben.ker of 
wu.ter for three hours. 'l'be panel shall then be ren1oved 
f.rom tho water, wipetl <'aref-ully, and allowed to dry 
tit roorn tempt-ra.ture. Th.e timo required for whitoning, 
if any, to disappear shall not exceed 30 minutes. • 

7, Oompa.tibWty. The vnrniah when ground with the
pigment• tipecified for the ene.mel shall show no a.p-

I 
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preciable thicke:ntni:- or livering after standing j8 
hours in a % fillt.-d tightly clo.sed container at 1oo•F. 
The vnrnish ~hall be miscible with Thinner No. 10 in 
all proportione. 

B. 'l:'hfnn~r No. 10. 

1. Miner&.!, Spirits '-···-·--··--·- ·••·--···.,...-•------•--·•···-··· 90.0o/o 

2. Xylene -·------·-···•··~- ····--····•··•---·····-······-········ 10.0% 

C. -Thinner No. 140, The thinner for ustt with the orMge 
equip1nent enamel shall be a naphtha. conforming to the 
following requirementa: 

1, Appea.rance, The naphtha sball be clear a.nd free from 
euspended matter. 

2. The epeeific gravity at 60°F./60°1''. shall not be lees 
than 0.780 nor more tlu1n 0.815. 

S. Distillation Range, The init.ial boiling point shall not 
be less than 360°F. nor more tba.o 380aF. The end 
point shall not be higher than 120°F. 

D. Drier • Class B ......... ··--···•-··· ..... .. ······- ..• ASTM D 600 

E. Mineral Spirits ···•·•••·--•···--.··•-•-••-··-·······-·..AST.M D 235 

F. Xylene ............... _ ......... --.-··--······•···--· .. --• ..ASTM D 364 

4280.03 PIGMENTS. The pigrucnti; usetl iu. compounding 
the eno.mels: sbnll coriform to the following requjrements for the 
respective materials: 

A. Lead Chromate (Chrome "Yellow and 
Chrome Orange) -·········---·-···········--······• .. ··••ASTM D 211 

B. Titanium Barium Pignient • Clas~ A-····--..AST)J D 4-76 

C. Tita.num Oxide, non-chalking type ··-·-•··--···ASTM D 476 

D. Zinc Chromate ····-············'"···········--·•----ASTM D 478 

E. Aab-eatine ·•····•····-•--······--- ............ - ................ -.ASTM D 605 
li\ Carbon Black ·-·---,,_ .. , ............ ···-i••···· ...••.•.•. -•---·--ASTM D 56 l 

4280.04 PRIME& FOB METAL HIGHWAY SIGNS. 

A. Oomposition.. 

1 Piginent '-.•·-••······ .. - .. ····-. ······-·•····· .. ~. -•-· ··---- 50.0o/o 
2. Vehicle ········-··········-··--- - -··~·~··· ,, .. _ -~ _.... 50.0% 

B. Pigment Oomposition.. 
1. Tita.uiu.rtl Barium Pigment ... ·-• ................. ,._ 6G.Ot;'o 

2. Zinc Cbroma.te ··--·----··•·-•-i••···· ·-·•·-- ··------- 20.0o/o 
3. A.Bbeetine .--••·-·-···-· ... -- ·--· -· ---··- .-··••·· 15.0% 
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· ► C. Vehicle Oomposition. 

1 •. A.lkyd ·varnL"h -----------·--·--····-··------•··•- ··-··· 80,0% 

2,Thinner No. JO a.n<l Drier- ····-···········-··-····••·•-······ 20.0o/0 

I 
'fhe prin1er shall have ~::i.tiefa.etory leveling and brushing 

propertirui a.DJ shall provide a. sa.tilil'B.ctory even surfaee with
out high gloss suitable for proper applica.tion and adhesion of 

the finish co~t. 

4280.05 Wfil"l'E ENAMET, FOR METAL muHWAY SIGNS. 

A. Composition. 
1. Pigment -----•············· .......... - .......... , ... -y•·······------ 32.0o/o 
2. Vehicle .. ,------·--· _ ---------···-·· .. ····•----- .. -~•-··· 68.0o/c 

B. Figment Composition. 
1. Titaniunt Dioxide, non-chalking type --·····--···-··l00.0% 

C. Vehicle Composition. 
1. Alkyd Varnish.,_ . .,,-..... ······•····" ·•······--··--~··--•••··-·T"· 90.0% 
2, Thinner No. 10 ,_._,.,.. .... •-•-····· ····-·•-····-········· .. -·· 10.0% 

I 
4280.06 

SIGNS. 

YELLOW ENAMEL FOR METAL mGHWAY 

A. Oomposition, 
.1. Pigment ........................ -·---···-··-· .•....................... .32.0% 
2. \ 7 ehicle ................. _.,·-•·-·••· -.•-· ·· ... ··••s-••·""-· ....••... 08.0o/a 

B. Pigment CompoaiUon.. 
1. Le&d Chromate ···•··-·•'D'""··••·,.··········•·-···•---·······•·····lOO.O% 

A combination of lead chroma.tea ahall be used th&t 
will, in a. drJ· pa.int film, match the standa.rd shade of 
}'edcrn.l Yellow- for Highway Sign1-. 

C. Vehicle Oomposition. 

, I i 1. Alkyd Varnish ···-·---•··•~··-········· ....... ,,_ ........... -••·· 90.0% 
2. Thinner No. 10 ......................... --• .... .,. ....... ·····-···· 10.0% 

• 

I ' 

' ' 

4280.07 ROLL-COATING BLAC1!: EN A ME't FOB METAL 
HIGHWAY SIGNS. Tho pigmcnt-vcbiclo ratio aha.fl be auch 
that a satisfactory coating will be obtained with one pa111 of 
the sign thro-ogh the roll·conting machine, The pigment lha.11 
eoul!ist of 100.09'0 en.!'bon black. The vehicle ,ihnll be a. hea'Y 

1. bodied alkyd varnish which with tlte addition of drier •iU dry 
du!it free in 01.1e hour and hard in four hours. The enamel 
Pha11 be eorupntable with the No. 10 Thinner • 

. '280.08 ORANGE EQUIPMENT EN A.MEL. Orange equip-
ment enamf'I a.hall conform to the following: 
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A. Composition 

1. Pigment ··-·-··----- __ ·----··-------·--·-- 40.0% 
2. \" ehiele --------------------------·······-"---. 60.0% 

B. Pigment Comp0-1tion. 
1. OTange Ohron1e Yellow ---······•······-······-----··-lOO.Oo/e 
A eotnbina.tion of orange chrome yellow& ahall be used 
that will, in &. dry pnint film, match the 1tand&rd aha.de 
of Iowa Orange Equipment Enamel. 

C. 'Veblcle Composition. 

1. Alkyd v·arnish -----·-···-··-----···-······-· 
2. Thinner No. 140 ------······"'~-------··-·--··-··-· 

90.0% 
10.0% 

4280.09 PACKAGES AND M.AJUtING. Enamel shall bo 
packed in metal pails of either 1 or 5 gallons as specified in the 
contract. The oue gallon contaiuera sh&ll be tinned paile with 
double-tite friction top lids. The five gallon pa.its shall con
form to the Federal Specifications RRD-761, for Drums and 
Pails, Steel, ~CC Type 5E, Single trip container.s. Each con
tainer shall be plainly marked on its side with the volume in 
go.Ilona a.nd color of enamel oontent, the lot identification nun1• 

bcr and the name and address of the nta:aufa.eturer. 
Unless otherwise specified in the toutraet the County 

reserves the right to in.speet all enam~l a.a delivered. In caee 
the County elects to inspect the en&D1el at the l11c-tory, 
the Engineer or his representative shall have free aece,;i; to the 
plant for inspection purposea, and every facility ahlill be ex• 
tended to him for thit purpoie. 

4.280.11 SAMPLES FOR TEST. Where fa.etory in!poetio11 
is to be made, before tho enamel is ma.de the manu.-ia.cturer 
shnll 11ubnrlt:, upon reque:.t, sampl&a of each of the ingredients 
of the ene.mels be propoaes to furnish, in the amounts gpecified. 
These nmplcs shall conatih1te the standards of e.ompa:riBOn for 
any ma.teri&l supplied. 

Samples required for testing purposes shall not be le58 than 
the amonnts he-reina.fter .specified. Enan1els &hall be ini.xeJ 
U&l"efutly by very thorough stirring before 39,mples &re taken. 
All samploti shall be ~hipped in ~lean tin containers lfitb tight 
fitting covers and 80 packed tha.t no do.mage will result during 
t.ra.ruiit. They $hall be properly labeled and @acb sample &ball 
be a.ccon1pa.nied by a card or tag securely n.tta.cbed, giving full 
in.formation relative to the aample. 
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Quantities of Samples Required 

Ready•mi.xod en1unel _,. ____ ._ ___ ,,,-... ·-··-·· N'ot less than l pint 

VernU!h ······-·······-----.. •--···-····· 1 Quart 
Thinner and Drier ---------····•·······•-·· Not less than 1 pint-
Dry Pigment! _________ ., __________________ ¼ Pound 

'280,12 METHODS OF 'l'ESTING. In testing enamel to be 
_ used under these specifications, the StandMd and Tentative 

Standard Methods of th'3 ASTM shall be used wbeu applie&ble. 
All percents.ge-.s are ectated on a weight basil\. If upon analysie 

: the coropoaition of pigmont o.nd vehicle ia found to be within 
1.0% of tbe specified perc~ntages the material will be accept.cit 

'Drying time will be tested at an ntmospboric temperature of 
10• to 80°F. a. rela.ti1"e humidity of 45 to 65 per cent and with 
the specified spro&ding rate, 

I 

I 

, 

Uf,l:0.13 METHOD OF MEASu&EMENT, Ea.eh t'ontainer 
shall be packed with the desired volume in US Standard ga.Uous 
at 70•F. The Engineer will determioe the number of gallons of 
onnmel delivered by & count of the containers. 

4280.14 BASIS OF PAYMENT, For the quantity of en&mel 
of satillactory quality delivered to the s~ified destination 
the Con.tractor will be paid the contract p.riee per gallon. This 
price 11hall be full compensation !or furnishing all material 
and lahor and de-livering the pa.int with frei1tht prepaid to the 
specified destination. 



PAR1' V. 
ST . .\NDARD fOR!>IS 

Tiie followin~ are the • '_Rtanda.r,1 Forms'' u,farred to herein, 
and tLe1'e fornai l'lre . .e.prhc.ahlo to all v.-ork, dtin~ under. tht~e 
tp(>c i fil"ation111. 
1. St>.nr.buJ form for A,htrti:;emtnt f.;;rm N"o-. Ul 

NOTICll TO Bµ)DERS 
1. S$91ccl hillA will be teeei.\ 11<1 h)" tbe Auditor of ...... 

-----·----- ..._ ______ , ____ .... county at hi,, offh.·o..~- --~---.... .. ~·, lei,ta, 
_until-;"'··--·•·-- o'do<'k, ..... ~f., on ·_ .. , l'.1. .,., fnr 

tho V8rHHtS Hems of ('OnsL:uction work ii!'!teil b1.0 low. 
!?. A ,~e,rti.(ie-11 t'hl'ck, ,lr'1lW11 upon Ii solveii.t town. )lank in' . ' 

!Ill smou.nt u ?!et. forth 1n ib.e propoul form, mado -pa.:,ablt> to 
th~ Count:,; ~\11d1tor, 11hJ1.1I be filed 11ith Clt'h pr11p1.1,Vll. Tbis 
cheek may- be eash,d 1,nJ the, J>roteeds reta'ine11 by the C-ounty 
as Ji,p1idated dttmRtte!{ if ti.P hirtdcr fail.t tn (tr,•,~ute a contl"I\C't 
ani] file t\u Rppro·,.e1l bond for the faitbJul P""rfo,rmant• tbereof,
withii1 t,en days after the 11c~('pta.nee of ti& bi,1. 

3. Pb.n1',· ~petifi,.~tion, ,emd pro1,,1.saI formA lor tbe work 
UJAy lie !~en RJJ1 may ba 1ttcureJ at the office of thfl t'-Ounty 
AuLHtor. 

4. All propo!Ull~ H.!T.l~t iie fili'd 011 the forn1!I .futnJJ,<Le<J hy 

thP rounty, set1.h:id tlnd plainlf 1naTkt1il. Propo~ab ~ontaining 
any re11,erYflti0nt1 not pro,·idi,d for iu tho Joi ms £:nrnii;hed may 
bt· rrject(>~

1 
and th(' C1n1nty Bunrd reser,·es lho rig-ht t,, •11ive 

te,rhni<'ahth•s and tQ reiec:t ttn...- ot till l•iJs;. 
S. ,..\tt<'ntion of i.,idder(I., i9 din•cte-1 to 

vi,;ion!\ ro, firing the qua.hfi\!atiu111 1,i l,,idJerf 
n.~~lgning of tho ('outraet. 

......... ~ .. ,. -···---·- ·-•····· 
··•····-········· ........... _____ ., ___ -· 

th~ Special Pro• 
nntl Aul"il~tir\g or 

. . 

{Enia;inN-J',J Sott'. Jn,nt abon• loc.stioo <:,f road or biid'(~ to ~ imvn>VN or 
dtc<tin.,ti'-'n of m.i,trfUI ddiu,red with Lrirf tll!''-< ription or wM'k to be £on• 
trarlcd, ,uch •H n,ilf'allf' of ro,ad to be ~r"Jl!'J or ,u1fan-,;I, whh cuhic ~ud• 
of .. ,ca.,.i.1ion, t:uhil· )'3rd~ of 1Jr•~~1 to f.e hu1lc-d, lined fl'd of van<lu$ tizt:t 
of dr.Un tilt- or cuht'rt pipe to ht- fwni1htd 11nJ laid. lineal lttt of pjling or 
bOf.rd ffft oi luMhn- to I~ fur11i\l1rJ. /\lw itipi,lau, thfc minimum •mount of 
propoml 1111•r.uity.) 
..... ·- --· Hl .. .. , Board of R11per,·i!-<1J"J uf .... ·-· ..... _ C'oonty 

By ....... .: ..... ~-~•-... - · 
Co1.1ntl Auditor 

SPF:CIAT, l'ROVISJO:\'S 
En«iriar'J Noll" l'nd~r thi~ hr;i;rl1tt4 •pHiik iuf,vmation re&,anlin;-: tht 

work tll W' let 1hrn.ild ht- fun1i,he<l Suc-h il'lforrn;,t.ion U 1u;r11lemeu1a~• 10 tb;1.t 
Ji,-.en on tht plan, 1111d in the St;1ndiiircl Speci((c.atiQ(l-, :tn ,hall i11d,l({r:_ 

I. The p1-opou,d d.11 i~ion of w-orl. .\nd a ,tnttTIU"'nt •• ro the 1:111t1>m1nn 

am.o,,uu of "otk tl,.11 "ill hr •"•rJr.tl on,: biddrr. 
2. A complete d('S(:liptiOfl t>f l•H'."atinn of .--,·;,i,·d pih, or oilier perdnrnt, in• 

formtlt1on r"tati,e 1<> the pl'llfK>'l!'d 1,)uru- o! •urfadn• tblltuU.l if the 
wo,li to bt 1,t contcmp.lJtl'f 1urfado,1 of •11~ decription. 

'J. lf the propo,ed im11f"<n~m.e1>1 indmltt ljra<li11~ or gBw-linl{, a 1t..11rmcnt 
•~ to wlikh ,taudlr,! ,r .. d,,.,,i -tr• l:lppticabl~-. 

4. /\ny oth,.r inior'Dl.ltinu "'l'plirJhle to thl!' work to lie ld, n(Y( ,1io .. o Ol'I 
the p.11101 ('r :,ci1rn in th<" M<nJd"-r.J ~pttlfiration,, . 

Sprd.,J l•~itio1n ah"!! be pr.-p,n-cd h, t~e .£1;4i"c"r l!'.'r ,..,(h k1t1~ •.nd 
•hall bl" fu1-nishtsd the Con1,ac1nr and thr Highway Comunnlon, l"feth,r w1t!J 
Not"" to llidden and Pr,:,po,.1.l Forfll. 
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1 2- StanJarQ for'lll ol rropc»;1l Form 382-C 

PROPOSAL FORM 

Typo of Work...,._. ······-·•···-···· County -··············· ·········-•·······-
Project No .................. ..., .......... . Miles,---··-···········-

:Propo1:1:U of ····-··-···-···-·-~·--·••···-·-······-··· .. ··---·······-·--- ·•-·•-· 
(:\'.i,nu: of Sidde<) 

of --·-•-· ............•.•. ··--···· ... -----·- ........... --•·-·•············--•··· ....... . --·•··-
(Name of To~,n) (State) 

•• 

for work -on ..... _ ... -. ............ _ ·-·-··Project Nun1ber ................ locnte.d 

····---···""-···-~•-·- ...... ·•. ·--····-·· . . ·····-··~--·---·· ······- -·· -···-•····· -··· 
-·····-·•··•·•·······•····· ·-·-··•····-······ -·-····· ·····•·· ·-············•-·•- ....... ·······-· 

To the Board of Supervisors of..... . ..•......... -.County, Iowa: 

....... ·•··-···hereby certify that.-·-·······--····· ····-···········the only person 
or person11, inter~ted in tbis propot1s.l as principals; th&.t an 
examination ha3 been made of tbo plans-, specifications, and 
contract fonn, incluiling the special provision!!. contained herein, 
and of the ~te of the work, and.·--·············--··understn.nd that 
the quantities of work al-! shown herein are approriroo.te only 
Rnd are subject to increase or decreaso, and fu.rthel' understand 
the.t all quantitiea of work, whether inc;es.sed or decrea.s.ed, a.re 
to be perfo;med at the unit prices stipule.ted herein: ...... _ ........... . 
propose to fu;niAh all neees:otary machinery, equ.ipnient, tools, 
labor, and other mea.n11 of coni1truction and to furnish e.11 ma· 
terials p.pecified, in the mnnner and tbe time prescribed, and to 
do the work at the prices hereinaftel' set out. 
We further propose: 

To do all "Ext;n. Work" "1\•hich may be required to complete 
the work contemplated, at ,1nit prices or lump sums to be agreed 
upon in v.·riting :prior to eta.rting such work, or if such prices or 
sums cannot be agreed upon, to perform euch work on a force 
e.ccount be.sb11 ae provided in the Bpel'ifications. 

To execute :formal contra.et within ten days or forfeit the 
proposal guaranty furnished herewith. 

To begin work by the dale specified and to complete the 
same within the contract period, or to pay the liquidated dam· 
ages stipulated below ttcc.ruing for each ealondo.r day elnpsing 
after the expiration of the eontract period, belore con1pletion 
of th-e wofk. 

Dale lo Liq~datcd 
Amount of Complete 

Divilioo No. Propmal Date to or N11mbcr Danu.1c 

Guaranty Bqio or Working Ptr c .. tcndll.r 
Dayt n., 

To furnh1h a eo11tra.et bond in an amount not le1u1 than 75 
per- cent of contract award, a.a aeeoTity for- the conatr-uction and 
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,completion of the work a.wa.rded .. -·-··-···----.in actQrd&nffl with 
the plan!!, specifications and rontract. 

Enclosed herewith find certified chMk on a. solvent Iowa 
bank in the amou.nt ot ... --... ····•·•·····•·-········-·-•·--••--.. -------··-
dollars <*•--······--·-····-··•··-··) as a proposal gu.a.ra.nty which it is 
understood will be retnined in the event the formal contract or 
bond is not executed, i1 award ill made to the undersigned. 

Da.te of Letting. __________________ ,, 19_ __ Signed. ......... ---·-···-··--·-·-

{Sitnatu.res are: to (omply .,.-;th rt:quinm~nu of tbe specifk2..tio111) 

SOBEDULB or PRICES 

Bidder mu-st fill in unit priees in words and figures and make 
extension for each item. 

1, ... Items and A~~~te Unit Price Ao:10Unt 

No. t:Git Pricu Bid aot1t.1ea l)ol!,n Cenu Dollar• ee. .. 

-



I 

I. S,andanl Fotro M C',0ntr3.CI 

Kind of ,V'ork. __ _ 
Mile:;. .... 

Project No. 
Cou,nty 

CONTRA.CT 

form $83 

·····- ··-···. --

party of tbti fir11t po.rt, t1nJ. ~-- _ ........ . -· 
of ... _, -· _ .. ·-- ···--••·-. __ . --, party of the i.-e\'nntl part. 

WlT)[EBSETll: That the pal ty of the i,;;:cond pnrt, for a.nJ 
in conl'lideratiou of. . ...••... -· .... ~- .. -. .. 

·••· . ····-· .bolhi,r~ 

($ .......... ..... -- . ·--·) payable as •f>t forth in tho i,pt>ciftcatious. 
ec,nia:titnting a part of thi-. c!lntrnct, her('by agretJt . t.o con,-.tru<'t. 
in accordance with the phll15 an,l ~pf'cifi.-·a.tions therflfor, nud in 
the locatioot de:<1ignate.d in tha notice to hidtlers, Yariuus itL'un1 
of road work, a>< follo1\·!!I: 

Qu.intit) 1._·m1 Price Amount - --· ------- - --

Sn.id $pe-cificailo11s ant1 plans n.re lie.rel-'} rutule u, part of and 
tlie ba!li>1 of thit agreemeIJ.t, ruid a true copy of Mdd plnne anJ 
'Fpecifit~tiont' i"i u<•W un filo in the nffiee of tht• Cou11ty 
Auditor uuJt•r ,l11.te of .... -·- . ..... --, HJ. --· .. 
'l'ba.t in con!\id1;1ro.tion of t.lie foregoing-, the p11rty of' the fir:it 
part hereby agrcN, to pay the 1•:uty of the Ff!<'l.llld part, 
proinptly antl o.ccoriliug tu the requirerut•nt~ of ttie !iflCf•ifit:ntion~ 
the a1nOunt !<t'!t forth, subject to tbo conditir:ins a:. set fortb iti 
the specifies.hons. 

That it il!I mutually unUer1:1tood anJ n.greeJ. by the partiell 
hereto thl\.t the notice to LiJdcrs, propol:lal, the spt1cifica.tion1:1 

for ·······--·•··· ..... -. -·-······ .... Project No. -·-·•··- _ ..... ~ ..... -..... •···•-···· 
County, Iowa., the within eoutract, the <:ontrac.tor'a Land, und 
the general a.nU dt•taile•l rlan~ are nn..t ron11titute the ba~i11 of 
contract between the parti<!s hereto. 

That it i~ :f:urtber uoJPr~tood nnd a~reed by the pu rtios to 
tbis eontrnct tha.t tho above work ~lu1.ll bo eon1ml'nce1l on or 

• • 
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before the.-.-... -.-·---"· . -·-- day of_._ .... ··•···-•····, Jg __ .... , 
.a.nd shall be c:ompletet on or before tho. ... •--•--····-··-···-·-•-·--· 
day of .. -··- .. ---, 1~ ., and tbat the time -of eom.mt'ncing 
and coa.pletion of said W,.;rrk i4 the t>.utn<"e ot tbit eontrn(:t, 

It. ill furtht'-r u11,ler1toOO tlu.,.t the Sef•Hid })arty consents to 
the jurisdlction of the court,i of Iowa to bear, detf'mrine and 
Tender judgni1mt u to 11.ny ~ontro,er!'ly arit1ing Jiere;inder. 

IN WITNESS 'WII.EREOl-' the pnrtiet hereto ha,.-e eet thei.r 
hand~ for the purpost-:i lietf}in ,,:i-pre1.~eU to tLla and threo other 
instr1101cnls of like tenor, ,•a of the _ .... .,._. .. -·· --·····~day of 
············--·-········· ... -.. ... , 19.-.. 

:\ppro, et.l: 
IOWA .. 1:-il'.ATE HIOHW.-\ Y 

C0\1MI8R10K 

~- ·- _ .... C'ou11ty, Jowa 
Party Qf lM 1-i,!t P'.rt 

By ........ ·······-·-· .............. -
By 

By 

4 Stv1d.ord F o.-m of Rood 
Project No ... ---••-· ... . 
County ···-··· ·-- ·-· __ ..... . 

OONTltAOTOR'S BOND 

Chai rm.i.11 

KNOW ALL 1IEN BY TJil:SE Plll-:SF.XTS: Thn.t we, ... ··-. 

(hPrei11a.ftar 

cnlleil lht, f;urcty) are ht'ld anJ firuily houuJ 
County, lo\>l\, i1l Uie rennl J'IUUI of ---
···----··-"·•·-~-·--•-·-·····-•-·······- .•.. ···-· ~- _ ....• t ht'lreinaft&r 
called the Surety) 11re heltl an,l firmly· hound t111to the lown 
State Highway Commie.1,ion an!l to th-e 8tnto of Io,va1 in t.he 
penal 11um of--•--·---·-· ..... ········•- "' --•-•····. ··••----···---
-•---······-·-···---------------·-··-·Dollar• ($-•--····--), 
litwful money of tho U1nteil St.ate.-i, t9 the paJ·u11:int or 'fl-·hich 
sun1, well an(l truly to bo rotule, the l'r1ueipal hi:r~in fi.nnly 
Llntls bhuself (tbenuol\-·es), thei.r heirt1, e,:c1cutors1 anJ adtuiJ,J.ht
t-ro.toni, and tho aaid Hurety binds th.e1ru-1•lvei;, their suc<':e,sor,, 
11.11sii..rn.s, exel'utors and a.tlministr11.torfl, jointly and sever.ally, 
firmly by thoso prescntll. 

THE CONDITlON OP TRIR 013LlCTATION" IS Bt1CI-f, TIL\T 
wherca/.1 the above buunilen J?riuclpal, (lid on tb\1 ........ ·- -·-
day of.·-···••·-·········--··-•-···-·-·-····•····------· __ ......... --, 19._ .• _, 
eutflr into a <Yrittl'n rontral't 1,itb the Hqard Cl( Buvcrvii-0rs of 
··•·-- -•·-· ~···~· .. ·-•· County, Staie o! luwa 1 to .. _ - -•··· -- •-

Copy f.!f which contract, togtitber witb a.11 of 1ta terr11~, rove· 
nants, c-0ndi1ion11. and atipuln.tiotl!I is inc-orporuteJ herein and 
made a. part hert'of ll'/1 fully and eomplt"tely aa if saiJ contnct 
were r13'c:ited at length, and 

Wh,.,ttas, the priru:.iµ~ and IUMtin: on lhi, bond htrl:'Ly •ti"C"e to pay tu all 
J)"':Oon1, £1.-m, gr t1,1rpor•lio111 h,1\inc 1:otlirUH ~firtdly ~jtl, tho prjnci~l 

• 
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or with aitbr:on•.ncton. all jllff. claim.I due ~Gl for labor pe,-lormed or 
m.tetia.h fnniiibrd, in the perlormsnce ol the CQ{ll1"1l<:t on aa:ot111t of wl>icb, 
this bond ta gi,..en, when. the •RI(! are not u.tafi«i (mt of the portion of the 
~rnt't. prke which the poblk corporation is re.quired to rttain until c.odt
p!etiOD. of the public !mpro-.-~e11h, but the prindpal and n1rede1 1hall not 
be liahle to J&td penc,nli, lin11,, or cwporadon unless the ct.im1 of said 
daima:ou alf&\nit .. id porlil)n of th.e <:4Dtract pria dta.11 ba\e been ntabli~ 
•• prodded by iaw, 

Now if the principal ~hall in all lfl9ed:S fulfill his ald contract ~cordl.n" 
to the 1erf:QS and tenor thereof, and shall satisfy all claims and demand. 
incurred for · the same, and 1ha.ll f\ally utdemnify and u.ve harutleu the 
Count)' Bo:ud and the Ccnmty from all co~u .md dam.as-· which it may 
snfkr l,y reaWl.l o( faih1n:i to do Jo a.nd ,Mil full}' .reimburW" and repay the 
County Doard and thi- Co .. nty all ooda'il and ts~n:ie whicb it may iec:ur in 
malting good all'f n1cb rlrfault. then the l;Jb&i.gation is to be 'l'oid and of no 
effec:-.t; othtrwi•e to rew:i.in in full force aod rife<"t. 

En'n' 111rety on this bo.od 1hal1 be ck-emed 111.nd he1d, any contract to tbe. 
co11tr.U'Y notwith1tandiu11, to ~rnt without notice: 

1. To any ~teniioa of tim• to the C011trac:tor in which to -.-c-fonn 1M 
ro11tract. 

2. That the bond 1hall remain in full fore. and eUect untll the c.nntract 
b cotnpl,etrd whrt~r coml"lrted within tbe 1p('CiHed contnct perlod, within 
an c:1tleMi11n thereof, Ol' within a period of rime aft« the conlract period 
ha!!" elapa,ed and the liquidated daOlage penalty is beint ch111 .. g~ apinst ihe 
con! ractvr. 

3 .. To .1ny ch.-in~ in lhe plant, 1pecifica1ion1 or contt"act, whtn 1u.ch chanae 
does not irwohl!' an increiua of tn.ore rh•n twenty ptt oent (20%) of the 
total contract pric,e. artd ~hall then be rrleased only at to 1uch exce,,1 inC'.rea,e. 

-4. That no prcmJion of tb3 l>ond or of auy 01h•r contratct shall be valid 
wbii:h limits to ku than one yl"al' bom thee comp!etiOJJ of the contract. t.li.11 
ri~ht to sue on th>I bond for defecu in worlunaiuhip,. er material ftOt &.,.. 
c,wt"Ted or known to the Counl'y Boiird and thr Countf It the time 1udi 
wt1rl< U accep1ed. 

~. That no provllion of tbit t>ond nr of ;.,.ny other contrarl Jehall be valid 
which limih to !,,,, 1han li\·e- yenn 11-fle-r the toropleti<tn of the. contr11rl, the 
ri11ht to sue on this bond foe ddect1 in worlr.man,.bip or Dl,l..ttrials lo c.onnee
tioa ,..·ilh or ent..-rin,;i into paving or c(lllrrete. work. 

Tbis bond ii to be <:00Udrr-rd a l)f'rformancc bond and P>tCllrU to thr 
County Bo:ud and the C.011ntv the ri,;ht to re.,:co-.er from the contrac.tm- on 
account o! matrri.d or J.,.bor entered into the ... orl< or wnrk performed not in 
ac.C<Jrd with tbe contr.,ct. ,pc,dficarion• or pJ:a,u. The contractor doe, not 
bf tlm obll!fation ,iuaranttt to Jnlintain the work for li,-e 'fi:an. 

IN \VITNE-88 WHEREOF, we ha,•e berennto Aet onr hn.nda 
and s,als tht!'L ................ - ...................... day of ................................ ,.._ ....... , 19 .............. . 

1 hereby crrtify that the. ...... , ...... ---•-·-

• h . ..,. ·, 
.. -·- .. ··-··· .. -•.-.... .sut'I! y eteta ro 1 

in1ucanec aa,;l~~y ht •lamd up
i:aentali\o who a.re paid no comuuJC
aion on busincu writte11. 

..................... -...................... --... . 
Sifl'.naturc 

By ............................ - .......... _ .... . 

........... -............................. -••····•· 

By ··········•·· .... --·•············ 
Surety 

.i\ ddrotno1 ··•·· _ ........................ . 

~ by .. ,·-·-.. ·-·-· 
Rhiclen.t Cowniswm A,mat .u 
Coo1emplated by Oiapt~r 515, 

lowa Code of 19K. 
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5. Standard form of f.xttn,ion nf Co,,.n.ct Tim~ 

County ---·-·----.. ----- ····-· 
Projoct No. _ -·-·--··•-----
Kind of V{ork _____________ _ 

BliTENSION OF CONTRACT TIME 

Contractor S1.1.rcty 

It appearing that it will be i.rnpo~.<1ible to <'omplete the ....... ;.. .. 
-----· _________ ...... ••-··-----··· "'·ork locnt('d ........ _ ..... ----······ ___________ . .. 

{Road or Bridge) 

untl;;-,r l'Ontract ilati>r:1 --··· -----······,... --, )9 ..• : .. 1 
Project No. ········---•---···-··· Count;v, within the 
timo the Board of 8upervill0r11, --·---·--· ····-·•--
cn,,n motion, hert>by exten11s the {'Orttracl time. 

(a) Fcir a period of ____ , __ ...,._ day~ ma.kin~ 

completion ····•---~•--··--····, 19------·· 

......... ·-···-········ 
original rontrac.t 
Co\lnt:,1 upon it~ 

the new dnte of 

(b) For a period of _______ .... working dayl'l, making the ne-w 

contra.('t period ··-····-·-·• working fla.y,; after -··--··· •- -·• ]9_ .. _. 
{Nott• .. u~e (a) or {b) dt"~nrtcnt upon whtth<r ~•rad period is in ,..,wkins 

da11:, or dtfinitt" (r,,J"ndv pt'riod ) 

. . . ... . ·• 

Date 

as follows: 
·············-· · 

E-xten1;1ion of oontrAct tin1e, unJ.er conditions beTein set forth, 
hereby acceptl.'tl ancl ~•on-.entoll to. 

- ·•· ···•·- ... --·- ~ ·····••·· .... , . - ...... 
Surtw 

By ·········-- ·"" . -·•········ 

This ei.:tension of time il< grant<>J ,vith t.he under1-tanding that 
the C'Ontntctor will rnaint:iin eud1 ratei uf progre~s on the re· 
nta.ining ,vork ai- to in,sure eompleti,in within the extended time 
ijncl <'Olltr.'lctor nod i;iuret~· vdll gnveru thet11!!eh·d~ nrcortlingly. 

Board of Ruper\·i"or!- of 

Cha.itlil1ln 

Dated ri.t ·•--·• ..... . , T,nva thi~ ........... _ ··- .. day of 

········•···-·-····••'--•-·, 19 .. _ ... . 

The granting of a ... . exten~ion i!" rreon1ruended. 

' 
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Contractor -······ -· . ·-·····. ..f'ounty ...... •-· ··•·•·· - -····--··•·••···· 

Surety --•-···-···•-······••··-·-·--···-·-··,_Kind of Work ..... -·······-·····--. 
Gradint, Paving, B.rid!(l!I, Et.-. 

Addr828 .. -· ·······-·-••··-- ............. --

CERTIFICATION or COMPLETION OF WORK 
And 

F:1.naJ Acceptance By Board of Supervisors of ... County 

'l'bit1 i~ to certify that the work ('over-ed by eontn.1.c.t rJf ....... ,,.. 

··--·-· •···•--·-··· ·••·•··-·-••· _ .. --·---···- let.. ... - .. ·-. .,._. -~·,19 ....... _, &n d 
D<Jte of Lettins 

dated .. ·····-········ ··-·-···• 19 .... -·, 
Da.tl' cQt\tra.ct '1'-~S. 1ignl!J 

eon.i1.i.<,ting of.. . •...• ··-····-- ···-·--··-
Give genl'ral d.etcription o! work, and 

--••-··-··---·-······--·--·· -----··-. -·· .. ----··· ·-·---· . ······-··------··. -- .. 

••••••••••-•-•••,-•• -•••·••· .,,, ... •••• -·- ·--·--•-- ·•-·••----•-•--· .. -••• ... ••••••••••• 

On Road No ..... ·--····-··········LoeateJ .•. - ... -- ........... ----····•·-- ·- .... . 

·--·-··-··-·-···-·-·-········•······-··-···· ···-·-·········-···-- ····-··· .. ---··•-···- ··• 

Ou Project No. ····-··--· ·--·•-··· .. ····-··· ·-·-··-··---· ... -·- ··- •······· ___..._ •-•-· 

···---···-·· ........... County, lo"\\·9.t luu1 been completed in fi.<'COr· 
da..o.ce with the plans anJ specification@ a;n41 h1 aceat'pted hy 
.................... ....... Couuty on this ... ......... dn.y of ... ·········-•··•··, 
19 _______ _ 

Given under our band~ on heln1lf of and u.cting for sai1l 
·--······-··-··· ... •-- County a.& of the Jate la:;t ahove written. 

Sigiied ............ ••·····- ._ ..... , 

Do.te ..• .1. .............. -
By .. - ---- ..... -,..... ·•· ··-·• 

C:ouri1t En!line.er. 

Date, ··-··········-···· -···-• .. 

Approved: Boa.rd of Rup+n·vi11or~ 

....... Coi1ntr, Iown 

By ·-·-•·•--····· ···•··· .. ••····•·-·-······•··········· 
Ch,.jrpwn. 

I 
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,. Suniard Pel"lll of M..m-ial t•tn.ct 

Pl"'Ojctt No. 

County .. _ 

MATBlUAL CONTRACT 

'fllfS AOREEM.ENT ~de •nd entere,1 into Ly and bttween 
the Boa.rU o! 8up:ervi:SQr!' . County, Iowa., conaisting of 

the following member,: 

--- --------------
-------·········---••----------.. ------- ---•-- -·-•. ----

p1Lrty ()( the first part, n.nd. ... _______ ·-- . ~-· ___ ...•.. 
nf ......... -~----- ... ·----····· ________ ..,..party ot the 1u::1•ond 1-1art. 

"lTNESSETH: Th&t the purty ot tl10 BC-cond p&rt, for and 

in eonsi.iletation of --

---··-· '" ...... ----·--·----··--~- .,--- .... Dollar11 (a....·······---------), 
payable as set fortl1 in tile S(lf'('ificnti,)na con!ltituting • part of 
this contract, bereby a.gree11 to furniah f.o.b. the lo~ations l\e,s,ig
nated in the Io.&tn1l':tion11 to lhddcn!, anil within. the timo ,:peci
fied tht,,rein the v11.nollil iteni, of nu,tetie.k lisied below u 

f1)1lowl': -- -·-

----•---
·-•- ·-··· .............. ------ .,.,. ~ ----• - ....... --- ------~ ...... . 

'l.'ba.t at the option of the Po.rty of t.b~ }'ir.-.t Part, the 
auiount, of nu1.terials nu1y be incren!-!ed or <l.eerea...-;tid within 
thirty (30) days fron} date tber6of, not t<l ei:i-coed ten (10) per 
cent, without itrralidating this contra.et. 

That the Propoiml1 Instruction• to Biddent, ~pecilic Ct>ntnl-ct 
a.nd the ll[lQl'ifica.tion.s of the- IOVI-"& 1:-ltate Highway CommWion 
for C-fln!-ltroetion wnik. on tho Recondhty Rond System of date uf 

-•··---·•··-···--· .. ·---·--·-·-·--·• 19 .• ., ... , co~ering the vario111 kin\U 
or c)~II of maloria1 herein specified, nro and eonetitute tln• 
contrar-t bl'!tween tl.o pal"lies horeto1 o.nd. that all roat('rial fur• 
nit!'.hed 11hall comply witb ri,quircruenta thereof. 

That the dfttes of doUv~ry apeeified "in the Proposnl ar,:, of 
the e111en,('e ot thi11 fOtltrnct nnd a. f1,1.ilure to r.oskc deli.vt"!ry 

witbin ..... _. ... --•··•-·· .. -·-•···J.ays from the epecifiei.l date of deJive,ry 
•haU conliltit.ute 11, hrer,ch of this contract, and lhe Party of the 
First Pa.rt may tbereaftrr r,ur<'ha..•11) 10:ch rua.ttri!U at itl!I option, 
and the difference in co,t, if 1n1y, between the 1uJ1ouuts ilo pa.iJ 
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dor the ma.terial and the eontraet price for the same, shnll eon· 
•~tih1te tbe mea.t;ore 0-f rla1nage to he paid by the Pnrty of the 
Seeond. Part to Hui Partv or the Fin1;t Part for !':Ul'h }1rraeh, 
l 11iat in eonili!lcrn!io11 f!f thf' foregoing-, the Pnrty of the J;'irst 
Part ngr,ees to 1n~pect nll 1nah1rif1ls pronrptly upon <lelivery aui.l 

· ·1:-0 pay to tho Party of th~ Second Part the ,:umR as set .forth i.n 
·the eontra"t ;promptly aft..-r the inspection 11nd acceptance of 
, the material. 

TN '1.'lTNESR "\VlIEREO}', tho parties hflreto have t1ot their 
·hands for the purpo."e herein e.:xJ_.tre!!se,1, to this and three other 
. instrument!! of like t••Tior, t11i8... .. _ ........ auy of. _________ .... ~---, 19 ........ . 

rurty rif the F'irnt Pnrt.. 

------- ----~- -- .. ·······•·-·•····-•··· 
('hai r111a11. 

-•-···· ··-····-··••·-···•······ ···•········-·-··· •·-·················· 

By.. .... ······•········· ..... ···--••-· ····•····•· .. ··· ....... ····• 
i'art;y of the Rctond Part. 

I 

• 
! 

I 
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Bf:lldins Reinfor~tnen.t . - _ -·" 159 
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J'lilUh, !Ancrete SwI•c.e ___ I~ 
Piaish, \Vork-m.n.u.hip •nd... ___ .Hi9 
'Fini~bed ll~t• :u1.d Sur,_ _ . l :-0 
fir'lithed Members ···-· -··· 1 ill 
Fimlbin~ ---·-·--·-· -·. 4.l 
Finishlilj( al:ld ()peniag to T ni.lfu: .124 
fini~hin.11' 

Concreu. -···----·-----· .. 104 
Equfpmmt (Soil·Ceaoatt) --· 7:S 
Rnlled Stone 8aK -· _ ··--·-· 66 
'.->!.,111ldl'.'c, _ l,IJ 
Shmtlden (Soil-Cctul!Dt B,u,e), .. 81 
Si~wa.l'k• ~ .. ··-· ···----- _ ,.__ 'l61 
Scil•¼!rt:~te 8:aa:i -·- ...... - 72 
SoiJ.Cement Bue .. ___ - 80 
Toob ll":,.,emcnt) . _ .103 

Fi1tinp, Gwird Rail. __ !125 
FixtnrM in P1neincnt. _ IH· 
Flame CuttiDg •- ·-·-··-· 172 
nexunl Stres,cs. in Dmcttte. 115 
flo.11 Fin.i!h -·····-- ... ,-- 157 
Float L<>11Jit1.11iinal . ---· _ . ins 
floor C!ipc ---·-·----· . .193 
Floon: 

Concrt:te _ ....... _ -·--· ~ _. 1% 
Laminated Wood ___ 19' 
funk --·-····-----1~ 
Ti,nl.,er StT"ucturu ·-·- ••• . 191 

Flnmu, Ditrhf's a.nd ... -• -- . .27:! 
Flu.ma lnci<l•u.l to Pa~ernenu .. 2.'11 
foU<1wen ·--··-__;·-·· _____ .. ,_.2J2 
Foo-dnga --·----~ -···-···.l62 
foctii:111. (Beu CuhtrU}_ ...... __ 207 
Foolin,-s, El.,.,._tlllll and DU"Gl91-

1iol1s ----·- _,_._.13:t 
Fortt ,\u:ot1nt ... ····-·-- ·- 32 
F<1ffi!n Corpantiont , __ .... 13 
Fore Slope ..... ___ . ---· 8 
F oTJt;iog1, Steel . _ -··-.327 
Forms: 

Coon~te -·~ - --•"" -· _153 
Curb - .... _ ..... _:,. _ -···· 107 
F•lwworli. and -- - - - IR:! 
FIQOr -~-~·- ___ ·----- ....... ·- 1% 
Retno,...l of .... ,.. .. _.... . ,-- ""' l ji 
Sri.Lins and Rcmo\·•l of ·-·-"'"· 95 
P,wemcnt _____ .... ,---·--· 92 
Sid~ ... alk _ _ -•-· . ·- .263 
Standard ··----·-· ·- ..... 410 

fou.ndalion, and Sub,1ru.-u.1rea.. 161 
foundation hh,teriel, Tffftnient 

of --···-r-•·-•---· .... -·· ,_-... 15¼ 
Found.atiou Pile. ···- ... - .... _ . .23!', 
r'ow,,d,ti,:m l'ileoi, Tii:nbe, .. -1~ 
Fr.uned lknu .,... - ...-.-J!IO 
Fr.tminr, -·--·· ... - ... . . . _ . 189 
1'rami.u11: Trcatird Tunbf-r -· .m 
Free Ibul Limit {Ch.armel) .. -.,,.-. 48 
Free llu1l Limit (ROftdwa')'L ... _ 53 
Frtt J-faul Limit (StructluK} .... HO 
freeVni •nd 'ltuwial Tc,t..,. .. -, . .283 
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Ga111e •-nd \Vei,,:hi. Subdrain Pir,t. 314 
Gai::e, Srttiooa! Plat~ _ _ 
Ga.ikru 
C,u()line ~--·. 
G~r Crea~e, l01ern1tl 
Ge"r G"'asf', Outside 

• 

Girder Suf"lntructure, Pladn"! 
Coocreu: _________ _. _ . ,---- 1f.6 

Go\'emmen1 Tn,p«1-ioo. Pllint 
~laterial ------· .. __ , . __,_ '\59 

Or;1dation, C\a,;s V A.gg1ep.te.~ 2')3 
Gnid.11,c,n_ Unifomlit) or __ ~:J 
Gr:1de 5rplr:llion ·--- __ ___ -·-- 9 
Gr"der Bl..des ______________ .. 176 
Gncling, Earthwork or. 31 
Grading Rl'quiremenu 

349 (Treated Timber) --•• 
Grading Rules (Untreated 

Timber) __ ,. ________ .. ...-.. 3-Hi 

Gr:irting, P,wlng .. -------------·-- . 44 
Granubr $.,rfaaill( t.fa1ol'Ull __ Z9j 
Gn.~, a.nd Legume Sel'd.. ,.165 
Gm.,, and L~wnc Seed 

(Spl"cifiut1on) 
Gra~·d: 

Cbu B ···- ___ 2'l'i 
Glau C ·-· - --- -- , 7'lli 
Conne A"ggrrgate --- .. 2'J2 
Pit Run ..- . ·-· -·-· - • 9,". 
Surf:acin,: .... - .. - ·--··· ___ . 1'2') 

Gn.\ity 1-i"ainmen ·-· _. ..231 
Grea~~ .. ··---•·· 19l 
Ground Cover Pb.nt:s _ ··-- 2ii 
Grubbing, C\earin-: a,nd..... 37 
Grubh-ii,o;, Clearing: 11,nd _...,. •.•. -J34 
Guard 

Plue1 ....-- ··--·-" 
R"il ___ :_... .,. 
Rail Cable -· .. __ 
Rail Poi;t:J.. Tru.unc"t .,.. 

Gu)'in!f Tr- ,-----· - . 

H 

lfarJwaN: ·-·-· .. ~- IB7 
HsrdWllre ..• -··-···•· .310 
Rardware (Laminated C11l,·erts) .217 
HanutJr.1>, Pile ·--··· .. .2'l2 
H:rndli113 

~;d'§fo::.e ·(St~1c1~rs:i ·steel). 1: 
And Storage (Aspluilt Plankl 199 
and Stonige {Plant 11-fateriaJ .. Zi4 
J.femhen (St«!) ··•- . . ... IIH 
Pire (Corn.1t11atfli ?.fetal) .,.,. .. 31'2 

H:au UniB (Gr,i.W"I) .. ·- ... 129 
Headu [Pavement Cou,truction) .108 
Header {&)ii-Cement) .- . .. 7~ 
Headen, ~w:rete _____ ., . ____ . 114 
I{eadwalU, Placing Concrete.. . .2t16 
Jleatins uid Application. 

llituminoUIJ ).f;ncrial ... __ ... ,.202 
Heating Bitumincnu Matr.rW -- .. 119 
Ill!'Atlna Concrete ___ ·-· ____ ._119 
Htt.tin,11" Equipmrnt /Bitu.1:n.h1ou,). 1!9 
IU.v,, Equipment, R~trirtioo• on .. '20 
Hedge llem(71(al --·-- ... ----··-..., 37 
Hole$ for Buh,, Dowel1 and 

Las: &n:wt .- ··•-· ..... , . ··-··.tSB 
Jfolu, Reaming Subpunchcd.. 175 
TTolq, Rh-o:t --- ··-· ·-· ~11'.3 

425 

H11bbanl Field Stability Tt1t .. - .. 286 
H~bba.rd Field StabilitY-·-·-··· ... -364 
lfo.uling Surladug ·······--.... -.-.127 
Jh·ttm Stability Test -··--·•··28.5 
lhl!'l!'m Stability (Pn:1nix.) .... _,&+ 
Th·drated Li1r11, .. ~ .... ----···· ~---.361 
Hydr;iulic Hoi!ot Oil 39:t 

I 

Ice Br~ktn ---·· . ···-·•-·· ... .lb3 
lJ1de-pendent f'...ontn.C1.or -··--···· 9 
lrnpt-f\iiou~ Coating (Corin!{).. 110 
Jncidl!'nn I Constr·uction ·•·---- ...• '228 
Ind,in~ Treattd Timhtr ·- ... '48 
In!l!'u to Suhdruhu -··------···· . ., .. .241 
ln1pe-ction -, _ ···- . -· 19 
In.,r,ecdon: 

Arrangement:, .......... ··---··---.281 
Blad Cdterline Paint. ...... ·---366 
Hardwa..e ···--·-·-··-· '37 ♦ 
~fo.,.·tr P.1crt1 -··---·-·-· -· ..... 380 
Ex.c:n-at!-on ···•·--·--····- -·----·-·· .. 135 
Facilitit!I for ··-- _.. --·--· _I 79 
Fil!'!d ·-· .... --- ...... -··-·· .. .180 
Final --·-· 20 
G..eas~ .... ··-··-······· -·-··-· .. _ 391 
Hvdraulic Holit Oil -·· m 
:t.f.ill and Shop ____ .. _ .. ·- 178 
Pa.Int -····-- _____ ._336 
Plant l\-latc.ial ____ _ ··-• . _ _J!')B 

Jn,pector ... ···--·· .. ···-·· . .... ... 9 
lnsJ)l'ctor, Authority and Duties 

~ lB 
In,~cto:,'1 Authority .... ····-·-•.179 
Iruitalhtion, Laminated Wot,d 

Cuh•«u .. -·-· ... ··-·-·-·--·· 219 
Instalfation, Rigid Pipe ~- . 210 
lnsulbtion, 1\fet:il Pipe._ . .21.2 
Inst.~lliu11 Plan! Mi'lterial . 273 
ln1ura11ce, Liability ·-·--' ... ,-._ .. :r.? 
lnta.kn ···---··-·•··-··-·-···.244 
In.take! ···---··--•-·-····· ·--··-·--•··- 241 
lntl!'gnal Curb --·--·····--·--··~-·106 
Tntent of Plan, And Specificationt- 14 
Intercept Ditchet -----·-··--·· 42 
lnterctpting Ditches and Fh.u:ne1_272 
Internal Gear Grose. --···· ..... -'.'193 
I,nened Ptnl!'tr,ition tfethod ........ 20'.'l 
IroQ and Steel, Mhcell.'u,eou, ... - 327 
Iron C.aJtina:, .---·-----······-··328 
b·,m Cnide ___ --• ·-~~·------ ._.331 
Iron, Wrought ___ --- . ·--· ...... 328 
Item -···•--. ···---·· , ___ , .• 9 

J 
Ja..ckinit Pip• Cuhtrt!-.. - .~• "' - .. 232 Jets, \\'a.ter 
Join ti: 

/\butting ·--··'" . -·= . ., ............ 177 
8l'twl!'ell ConcrMe •nd ~tet-1.. .... .151 
Between Concr<"te and Steel.. ... 255 
Bonding Con1tru,:-tkm ·-----·· 150 
7:oncrete ·---~- . ;-.-··,··-·~••··•'···l5' 
. .onc-rete Floor• . . .. - ......... 197 

CwHrl'tl'. S1rui:turet ·•--··-·--····l67 
Con~truction ........ ·-··--···---··.16.3 
E;,rl)!ln~iou, SidM'l't.lk ..... - .. 263 
LonJJih1din.al -··-· ······-···- ..... -113 
Rigid Pipe Cuh er\.l .. . ... 211 
Tnu1"·erse ·-----·····-•·•·.lJ1 
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i...,11'. &:rew1, Holes far.--··-· 188 
J..a.it,,nce •·----···----·•· J~l 
LaIJlin:rted Wood Cuheru .... - .... .217 
Laminated Wood Flc,ors ··---··--.194 
Lampblad, --···-••·- -··---·-·--··~31 
Law1 to he Obsoerved -·· ... _ .. ~ 22 
Laying A1pbalt Pb.nk._ .. ___ ··-· 199 
La)'!ng Pipe (Storm Seweu) .... -2-44 
Laying Pipe (Subdrains) .... ···--· .241 
Lead, Pigment --··-•··· _, ···-·····-··.332 
Le!(al Relations ··--··-·· _._... ...... 22 
Legal . Rii;i:hu, Wah~r of ·-- ···- 26 
l.en!fth of Cuh-ert Pipe ....... -·· jl{j 
Length of PileJ~ Detennina.tion oLZ'U 
Lengtb of S«-tion,, Con«etir: 

Cukert Pipe . _ . -·-·· .3f7 
Liabilitv Iiuurance --· ·-···· ....... , 22 
LlabiHty or Public O{firiab .. ____ 26 
Lkenaes, Fermit5 and ··-· - .... ~• 23 
Limitation of Ooenition~ ........ __ :_ 27 
L!mitation of 6penit.ion~ ........ 81 
Lime, Hrdr.o.ted _______ -··-···361 
Lin~teJ Oil ···-···--· . . . ___ 329 
Liquid Curing Compaunds . _.,57 
Liqukl Limit, Roll-ed Stone ·-···-·.2!13 
Liquid Limit, Soil-Aggrq-ate 

J.lixtu~ ···-·········-···· ··-····· .299 
Liqu.id Limit, Stabilized Surface 

J.fii:ture ··---··· .•. __ ..3f0 
Loads, Subjecting Cm1crete to .••... 15:'i 
Location of Plantin1tB ___ ·-·- .274 
Lock Wuben .... ~-·--·--- .. ,,_ .. _.:._g73 
Longitudinal doinu ___ ·~···••·····111 
L h . • ·1 \l r1Cltt1.Uf I ---·•·-··~·--··•--.397 
Lwnber (Laminated C11h·ertJ.) ,_.217 
Lumher, Trea1to ···-····-- .'.Hll 
Lumber, Untreated •... _ ... 34-\ 
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Paper Curing ··-··- --- - . .110 
Pa.prr, Curing •--·-·· __ ··--·-· 1.'i6 
P S b >- . ~~ l aper, . u gr,11<.«:: ···- . ..,... .,;,.. 
P,,tii1! l'.-,rurn•~ _ "i_i 
P11.r1ide Sii.e, Clan V .\,r~rt'll'at,:, 295 
Parting Stri!lll --- _..... . . ...... 361 
Part5, ~lower •. __ .. ____ ___ .3i8 
P,Hented ~de~, 11-b,leri;,] and 

Pro("tlUlll ·······-··-· • :!3 
Pa,·ement! 

Com:rete ·- --,-·----------- ~---- • __ 90 
Shoulcku ---·-- -··---------- - 114 
'-••IOflrad<." _ .5,t; 
Time !OT ~ni11g ... ~ J l:..'. 

Pauu:nentJ, Sudace Councs and .. !'.J.1 
Paving Brick ·•-•----- .... -----·· 124 
Payment, Rasia of 

Aotifrecz.e --·--· . _ _______ . ..;J69 
Asphalt Pbnk Floo. ____ .. ,,..... ____ }1)1 
Automotive Stora2c Bol!erie.t.. :'I/ii 
Bltumeni {or Makter~nce. . 363 
e· P . ltl.UJl('I), rlCfll.ll ....... - . -- .~65 
Bhun1ioou, Surface T~atmen.1 .125 
Black Centerline Paint -····•------366 
Cbanocl E.J.cav•t-iOn ···------ .... 4; 
Gle.rins •nd Grubbing ... w-•--· 38 
Con("rctc Cuhcru --··-- ......... .200 
Concrete Floors ··- -····· -.-193 
Cc,ncrrte for Pa,--ement Repai, .. 3-..'UI 
Cc,nrn:.te M.110111") ···-· .. 159 
Conc~tc Pa\·cment ··-· 115 
Co11('rctc Sidewalk -··· _ 2M 
Concrete Structm-es •. _ .•. lf,8 
Cutting E<lga ·----· . _ .... - . 37 7' 
Die1cl Fuc\ -· ··--··--·· .. -·--- .l8~ 
f:mb1111kmf'nt ~J 
Eramcls ... . . .,. ---· ·-· . ·-- 40'1 
£1'ra,-alion for Structu~. _ .1.39 
Extreme l'tc'>11ure Trawmh...ioo 

Oil -·--··· -····-- __ .400 
flumn ···-· .. -····•···••--·-· ..... ...252 
Foundadoni and Si.ilinructure, 110 
Guoline ···-····--·-·-····--··--· . ...390 
Gran and ~,;une Seed....... . . f!-1:! 
r.ran•l Surfaon!I: . .. ··-- --·-·-· 12'1 
Grc.~1 - .. ··-··--•·'"···--· . _ .. _._Ss-t 
GUJrd Rail ··•···- ·- ... 250 
llard....,.re .. ··•···~·-··- ·-·--- . . ..37.i 
Hydraulic Hoht Oi.l - - ... .396 
Installing Plant 11a1erfaL .. ... ,1;q 
Jacking Pipe Cul\'erts _ ...... ~.217 
l.awinated Floor-. -·-·•· ....... l'.H 
Li.minated Wood Cuh'Cnt .221 
Lubri<:alin!f Oil -··•-· . :l!IR 
ti.lat Wc:umg Surf:icn .,. • . 205 
\f<.t:1.! l'ipe Cuh~ ... ,M -.?J._I 
~fowtcr Paru --·--•··•·-- -38{ 
:,..;;,.rur.;J Su!,-,:r.1de :'>'l 
O,.-rl1aul H 
P•intiug Ste-el Stru<'turei .• ..1.J6 
Paintina WociJwork . .... .257 
f'ilci . . .. -·- . .._.:.tl9 
Papi! Cuhert1 ···-•-·· .•. ·- .211 
Plank Floon -······ .- ,_J•l-t 
Ponb.f\d Cement Cane, D<>~e.,,. 61 
R.iling1 _ .. , .. - _ .211/J 
lla1lro.u.l Cro»in!I Siglll .. nd 

Po$l1 . -·-··· .......... - 40'.\ 
Rqular Trarnmis,.ion Oil ....... $99 
Rcwcuuwt _ . ·~-·· -·-· .. _. 2JJ 

ROMlway and 801"r1>W 
I.,>,,· a,-;, lit>O 

Roadway and Borrow Station 
i(e:a.t1unmen1 -· .• _ .. _ 47 

Roel: .Al.;:thah ~-· ·•-·· --··· _ .. .3M 
R6nfor~~nt -·•····-··· .. . J&) 
Remm·al or Structures --··-··-. 133 
Roadside. Erosion Control .. ....... '.!1~ 
Rolled Stone Bue .. -·-·· i,) 
c,_ • "-· ,,,,, .:uinna.f)· _ .. er, -···- ... ~ _ 
5rtt:ional fut<! Pipe- 11.11d \n;h~1 •. :?:!6 
Shoulders far Pa,eme.llt . ___ flJ 

Snow Fence ···-· -•···•·--,_ .. 3M 
Snow Fcne,, Pat;h _ . _____ 383 
Soi/-Ag~.-e~tc, N~nt )fixf'd i3 
Soil-~rq,ne, RO&d l-fU.cd ..... 8/i 
Soil-Cement Ba,e .. -·--·--·•--· 85 
Soil-A~rc~te S.tb-Ba~ ... -··. 5j 
Steel Si~ Po,ts ... --.•-- ............ .382 
Sitt! Strocturti •------·- 186 
Stnrm Sr...,--u1 -•········~·~·--··- .2-45 
~1rippin1 and S1Umging Top 

Soil · _,··--····-- -···· ·\9 
Subdraii,, ---··-··--•---···.243 
Tie and Brace \\'ire.t. _ _....-...... .378 
Timber S1cuc(ures .,- ... -~- ~ .. ..,192 
W•trr-proofing and Dnmp · 

l'roofiug ---·--·---·-2f.2 
l\lood Sign1 and 8oa:ctL'"'"-····. 4m 
\Vood Si~ P~ts.... -··----·---386 

Pavmt:nt: 
fj:pa] _ ........ -----· ... ~' _ 34 
For \'1-"ork· ~rfonnl':d. :H 
Jt,.,,pnn,ihili1y (-or ·w 
Sc.QPt' of 1fl 

p,....,ffll"<•t5. P11rtial •;J 
Peat .... ·-·-· ....• ....... ... ".!1·1 
Penetration. Pre-en ~tke T re/11-

m,mt ... , ....... .., ,...340 
Perfor-ations (Suhdra.in Pipe) ..._.lll4 
P,nni~Wlle Amounu ol Ob1ec

tioo:ahlc Mattri..:>l, ··--.--··-"'~;?!J3 
Pertnissiblt \/a.ri.ation. Concrete 

Cuh-Ht Pipe ·-•-•< 3.H 
P . rlLl '' trmtN an Ct'D~I ..... ....,... - - -· 
Penonal Liability of Public: 

Offiri.t.J, ····-~··-- ... -· ,..... ... 21; 
Pi:troleum Asphalt Cement -• 1Yl6 
Prepara.tic,-o of 

r.n,el ---•"·-·-· ·--··-· .126 
Propotals -•-·-· ....... ··- . 11 
Sub(!n>dt (Gra,~1 Surf.lc:intl- .126 

Picn. Sreel Ci·llnd,.r - 164 
Pkmients, Enamel . - • .406 
f'i.::ment., 1'aint __ _ -·• 3·!J 
Pile 'Bl':aring Form11b1 -- 2'.'1-4 
Pilt. Dt'nts ·-··· .. ...,. - .l~ 
Pile Drh·in~ E-qt1ipmeut ~... ~:ll 
P..ilei ud. l'ile Dri,inl!" .... 2211 
Pile.t: 

Concret.e ··-. __ _ , .. 
.. .230 

22H 
.21) 
.21·1 

C'.oncreft Cast in l'!lln!' 
Conrrete Pr«aH ... 
Dcterm.i.Mtion of lA":n,1h al. 
Prt[>llrati<ln o[ \!\-',>00 
Sh~t, Conrn-1c 
s,ul 
Steel. Shtt-t 

- -
21fl 
'49 
.230 
~:tl 

''° 
Tat 
Timbc,r 

r\!in!r, Sit:el Cylinder 
Pilot Nuh .... -

rtc:rs.. _ .--·U;j 

---· -· • .118 



' ,, 
' ' I 
I 
I .. ,, 

' -, 

i 

' 

Pm C.:le:,.-ni~ 
l'i.111 H(•ll"P, J\unn~ 
Pin :Kuu, ,'i.d_:11•tllll"rt oL 
Pi1- and Rollen. 
Pin,. Cf)t!rT 

17A 

"' 181 
171 
373 

Piri,e, 
And A~het, ~c1i,Jn:>l l'late., !'21 
Yit lrtm Culvert 32:1 
eta,· Cut•.-trt TI 1

, 

Co-r>::nt, Culvert ~16 
c ... h"l'tt1, Corn1pud ~i.f'1.al . __ 21? 
Culvl"rh, Dupc,ui.l of..- .. ~13~ 
Cul"·ert•, lnnallM bv Jii.rli.ut:. 21'.l 
Culvl"rt~, Ri1Jid •---- _ - :?o<, 
La"Ving, Sanit.ary St:wera. 24/ 
R.ailillgl _ ..••.. _ _ _ !(l6 
Sewer ~- ,z4 
StuJ. and WT<•utht Iron. 3'"l 
Subdrai-n ;;.i--• -··· .512' 

Pit Ru!) Att~te, Proponi,,cu-. _ 1-11 
Pit Run Gt"avd-------·• _ . - 911 
Pit Run Gr.iffl _____ -- . .2CJ-4 
PlaCU\IJ 

And Fast,.ni~ Reii,force1nl"nt .160 
Gra"~t Surlacinlj: J2'i' 
4-rge Volumner of Concrt-tf'.-- 150 
~ftmblo-n ___ 171 
Pipe SectiOII.• -
Rrinfoc«mrnt 
Sod ----- ... 
Su P"' rs I n, ct u re 
Top Soit ___ _ 
V.'e11-.i.n.- Snrf11c.-

Phlcinit CQTICTeti:: 
BO'S. Cnhl"rtt 
r1o0" ... _ 
l''ounda!i<'m~ 
~la.onry 
P,"tmettt! 
Sidf'walkti 
Stnicture, 

pt,.t1k: 
.,\,-pha h . 
f\l)[)r, . 

. . -

Float, I'r"f):llr«tion of 
5ub-floot. Pn-paratioa or 

rtm, 
r1a.u ----- ~ 
Plal1$-: 

C,mfonnity with 

2111 
1% 
270 

"' "' 1!17 

.. Wi 
.. 196 ,~, 
116 

,.102 
.261 
166 

'°" 192 
l ll'l 

__2il'I 
17 

' 17 
Coordination "';1h Sve• lfir•• 

tion~ and Speci.,1 Pn.>~i1ii;1u 17 
Ex::uuiu;ition of ,.... JI 
lntt'nt of 14 

Plant Material _ 258 
Plant :M.J1erial, hultnllnt,t:. 2Tl 
Plant }.ru,.ed Soil-("..emcnt fia.se 81 
Pbnting .... _ . ~ 275 
l'!:antinlf 5ml 274 
Pla,tic Ument (D;uop r, ,x,fin~l -304 
I'l:utkity Index· 

Ditu1JUn0t1s A)ffn::gau-
RQ!led St.ape . 
Soil-.·\~re~ale ).fi:inun::s 
Stabilh"cl Surf,,,·e M~urt11 .. 

Plate Girders . _ ..... 
Plate Pipe o.nd Anhes, 

~rt1onal _ _ . 
Pin~: Bent _____ _ 
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.;1.tion of ~ 25 
Proportioninm:: £,iuipment (Soi!-

1\111:11!'rf:'11':lfll Uase) ;o 
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Public Openi.og o( --·----·---- 12 
Witbdrav.~I of --·····• ······-·-· IZ 

Prmecution and Progl"t'~--- -· .... 2? 
Prosl!<"ution of Work ____ --- - :n 
Pro,~tion ____ .. ___ -•--- .... .., ..... 205 
Protection and C,1ring ______ ........ .109 
Prottrction and Cutin~ ____ ....... -_148 
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Structurn 6"'1 
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Railings. PTotection ---· ·-· .,. ....... 208 
Railroad Cronin111 --- - ___ .---· 16 
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l'osts ··------------· ·-- .... --.02 
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Rate of Application {Paint)-·-·•···256 
Rate of Application (SHd}. __ .. _.268 
Ready Mi:1.ed Concrete . -····· ___ .100 
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Rea.med Holn .. _ . .174 
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Rebuilriiafl Erub1mkmeat1 . - . 5'2 
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Red Lead -·-··--·-····· .. ··---·--·-·-·-··-332 
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Reinforcen:nent •···--····· ·····----~ .... 159 
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Placing ···-·--··--·· -··· 196 
Steel --· ..... ·----·•-'--"·· .... 326 
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'Rejection. MUJ In,pection, -······· _.I 79 
i.em<r,al of 

Coffcrda.UII ·-·-· ... ···--·-··--..... lJS 
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Shop Coat· 
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Shoul~n •··-•·-··•-- -·-·-=·•· -·--· .. 10 
SbGUlder,, fm- f'a\°"ment ·-···· .... .59 
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Shrubs, 
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Sidles --··-·- ... ···••-·· ... ·- .. JN 
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S~w, Railroad Croains: ·------401 
Silica ----~·-------····~---·-332 
Sin.-le Aeting Hammen.- .. . . ... .232 
Sin.sit PlaDk Floon -·-•-· ....... _.19' 
Site o{ Work, R1ami-.tioo of.._. __ 11 
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Si,e: 

Ulmi.nated Wood C•lverti. _ __,.219 
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!ii# of Particles: 

AuttPtt B1tuminou1 Surf•~· 302 
Co:ane Agregate ,-;-- . -~--- ... .294 
(:q\.·er A"rei(a.te ··-· ........ . . .~l 
Fl11e AIJlCretate - ...... ~- - .. .290 
Fine Ag11:rea;;1te for Mortar . "'.29',l 
Fine Ap-,qate for White 

Conttttl!' . _... ......... _ .......•... ..291 
Rolled Stone ...... ····-···--·. ___ .291 
Soil .4,g,rn-pte .. ·-· ... . ... ~.294 
Stabilii.ed SurfltOt Mu.tutt. ~- .... 9LIO 

S~i:w A~1e ...... - .... . .. -··- 10 
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Conrrrtt --···· .............. ___ .166 
Sl>1h. Snow F~e . ....... .. ........ .38l 
Slidllut Joitlfl ....... ~•···· .. IMi s,.,..., Curing Liquid A,phalt ....... '307 
Smoothneu --·--··-·····--··· .... ·--·-- . .20!I 
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Snow Feuce Posu ................. ••·-······.382 
Snow Fence Slats .................... -,. 315 
Sod ·--·-··-·-····•·. ·-········-•-•-'~••·.266 
'-,,,-i Pr•1•ilr.ition 49 
Sodding ··-··-·- ··-·····--··-·-"-···.269 
Sodium Sulphete Test... ., ..... - .. M 
Soil Binder ·······------.. - ............... 298 
Soil Bin<t.r, Soil-A,sre,.._re Bue ... li!I 
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Cour"' -····· ··-··•··-··--· .......... 299 
Soll 

Plantlat • . . . ·-•····· .. --.. - .. - •...... '.!14 
Stripping Top -······ ··-·-···-· 41 
Trst lor CarhMa in ........... -"' 2tt 
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Material ... _ .. --·-~--··-···-··-··•--· .. · .... .298 
Pla.nt P..fixed -····--- . _ ............. 611 
Road l-iised ·-··-·····-----·········-- M 
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Soil-Aitgrt:itate Sub-Bate-----~- _ 54 
Soii-Ct111cnt Bate .... ,, ___ ·--- 74 
Soih, Dhpo,.al of l._Tn~table~- ~ 
Soil,, Rerno,a.l of t:n5ta.ble- _ 41 
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.. 131 Soondingw 
S<>undnnt: 
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V);lrJe Aggregate for Con• 

crete ·---------·· .. --·- . .293 
C,01•e-r Aqrl!Jl.tc . _ __ ·mt 

Source of Supply ... _ -----·-- ... _ 21 
Sou«c of Supply ..... ·----. ----· . 281 
Sou.them Pinc, Condi.tion.ins----· '39 
Sowing Grar..cs and Legumes... . 268 
Sowin!I' Nune CrOP------ _____ .. 268 
Spar Varnish _____ ---·-------- .330 
Sr,edal Provhions ..... ___ 10 
Sp«ial Pro,•islons: 

Coordination of . ___ ___ 17 
h.amin:ttion of ............ ---•--····· 11 

Special Seed, ApplicatlOfl of. •••... 269 
Spec.id Work ~ . ---•··•···-- ... ..161 
SP"ric~ of Wood (Unt~u,d 

Tiin~rl ___ . --····•-·--··-·· ·-·· 3% 
Sperle,- or V.'ood (Treated 

Titt1btr) --····~-· .. ~ •. -~ _ 34R 
$pe<.'iriaitiotu . . ........... ··-···-·· 10 
SpeciJication1, Coordination of 17 
Specifications, E:r.amluation of.._ .. l l 
Speciliai.tioo1, il'lu1nt of. ··--·. 1-4 
Specification, R,eferttd to .. _ .281 
Sprdfic Gra\·ity, A11;gr~att _ .14-2 
Sprhl'"r Coatiog (Subdnm Pipr) ... 31◄ 
Spik-t.s ···--•-······-· .... ····-·· . ----• . .,J?'.\ 
Spiral Corruint'"d ).fl"tal Pipe ..•. '312 
Splices or Piles ___ -·-· _ ... 2311 
Splicing ltdnforceme1:nt -··· __ -· .160 
Sp~der BOllics ··-- - ...... --···- 63 
Sptt.ader Bcn:ei ·-····-· ---· 76 
S1,rr>1dino: Ae"IUT-.C4tl" 6-5 
Spreading Ag!trl"gate . __ 203 
Sp~ading •nd Com-patting 

(Soi\-Ct.ment) . 79 
Spru.ding 

Bitumfoous l,.faterial _ 120 
Cover A,-gt~ate . ...., __ ,. 12...'\ 
1-1.u Wearing Surhu:::t. . 2l>l 

Sp1·v.<kn Aglfn"~ate ...... ., __ .117 
Su,bility Te9t, H\-eem . . - . 285 

Sub~l!rd T~-,~~-?,,f~di~~-~~~-b:~.~ .. 286 
!-nhilil'ed R;,!e. ",uh~1ad.- .'ill 
StabiJll'ed Sur!ace Counce 

llfo.teriab 
Stak.eii: 

Cnn1tronion 1 S 
Plaot -· . . -····-. . . .. 274 
Sod ···-···-·-·- ... ,.. ..... ..266 

Staking a!W Cnyiug (Tref'-l) ---····.278 
S1and1ud Concrete Pavement 90 
Su1ndard Fori:m . _ . __ .__ -~ ... 410 
Staplct ., ··- __ __ .373 
State •-- -· . --· •-·• -·-·---· tO 
S1ation ... _ . ---···- ---·. 10 
Station hlu.1uremmt of 

r~c"'"tion - . . 
Stum Harotueni . __ . 
Steel 

Mut:ellaneou-:i lroll aod.... . .... ..!12i 
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pe -· ••. . -- .. 329 
Rrinforurot-nt _ _ ... IS9 
Re.inior«ment ·····-··· _ .. .'i26 
Sign P0&t1 __. ____ .. - .. 38'2 
Stn.icuntt . - -• . .-.168 
Ri~t --·--- .. --327 
Sheet Pil'"" ···-·-· ···-- ___ .230 
Snow Ft:nce Po11s . • ........... 382 
Suu<:tun.l __ ·•·--··· .. ··--· ...327 
Stru<:tures, Paltltins ·-·- _.1.53 

Su'[f Irons -··-··-·- -·---··2-4S 
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Stoi1e R"'·et~nt _ 252 
Stonl". Revetment ______ . ··-··--..303 
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St01"age, Fie.Id -·- .... 180 
Storat:e O{ 
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,ui.-riah __ ·---·-· ·-- __ 21 
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Plont Material -·----• _274 
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Storm St-wen -· .. _ 24-, 
Sto,-e Bolts -·------- ---·--···· ._1171 
Su,i.igbtening llt.nt ~b.tefUJ _ ... .181 
Straiii:htening ~{ateria,1 -·- . • ___ 17l 
Straightening RdnJorccmeut.- 160 
Straw or Hay Curing __ .109 
Strength or 

Conacte 'Muonry • - _____ 155 
Concrete Pa,-emCllt _ ..... 112 
Concrete Pipe .-~--- -- '17 
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Stripping s.nd Waite _ _ _12, 
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Structural Steel . ..32i 
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Str1.1ctu~ . ____ . ._ . .-131 
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Concrete ·-· _ - _ .165 
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Remo,al a:od Dispo-.,.1 of. _ .. 15 
Strtl . --·---·- - . Hill. 
Painting Steel _ ._253 
T empo~rv . ··--- 1 l 
Tin.ibrr ... --·-· .... 186 
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F>lud, ........ ·----· __ _'HI 
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