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TEXAS STMiDARD SPECIFICATIONS - 1~CH 1925. 

ERRATA 

P. 1-1615-2 - Last line - Strike ou t "are," insert "not." v -' 

P. 10-25-1616-5 - Fifth paragraph - Strike out "trench" before "drains." 

P. 10-25- 1616-7 - Paragraph "Description" under item 18, first line -V 
insert "shall" af,ter ni tern;" second line after "pi tstt 
strike out "on," insert Itor." 

j 
P. 10-25-1 616-12 - Last paragraph - Strike ou t "per square yard." 

P. 31-44-1617-6 - Par agraph "]/;a terial s" - Strike out "formed," insert "found." t 

P. 31-44- 1617-13 - First paragraph, second line - Strike out "of" before -( 
"broken,H insert "or." 

P. 31-44- 1617- 14 - Last paragraph, fifth line after "delivering on the road" 'i 
insert "and rolling ." 

. 1 
P. 31-44-1617-18 - Paragraph ';Joints," first line - Strike out "Surface," 

insert "Base. t1 

P. 50-71-1 618-1 - Paragraph ~'Material," third line - Strike out "designed," J 
insert "designated." 

.: P. 50-71-1618 - 2 - Last paragraph, seventh line - Strike out "furnishing," 
insert "finishing." v 

P. 50-71-1618- 5 - Fi rst paragraph, second. line - Strike out "furnishing," 
insert ttfinishing . Tt 

P. 50-71-1 618-6 - Paragraph "Materials," second. line - Strike out "formed," 
insert "found." 

P. 50- 71- 1618-18 - -Tabulation Under "Cover Stone," second. line - Strike out 
"Passing 1/4 inch screen," insert "Passing 1/2 inch screen." 

P. 50-71-1 618 - 25 - Tabula-tion under "Coarse Aggregate," - Strike out 
"Total passing. 3/4 inch screen 15 to 75 per cent," insert 
"'Total passing 3/4 inch screen 45 to 75 per cent." 

J? 50-71-1618-25 - Paragraph captioned "Fine Aggregate" - Strike out 
"or a combination of one or more sands or stone screen- 0" 

ings," insert nor a combination of one or more sands 
and stone sc re enings • " 

-P. 50- 71-1618-25 - Tabulation bottom page requirement for material passing 

• 

80 mesh, reta ined on 200 mesh - Strike out "10 to 40 'per cent," 
insert "18 to 40 per cent. n ,/ 
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P. 50- 71-1618-25 - After tabulation at bottom of page prescribing grad­
ing for rna terial passing the 10 mesh sieve add "Of the 
ma terial passing the 200 mesh sieve a s above prescribed, 
at least one hal f shal l be Mineral Filler." 

P. 50-71-1 618-39 - Second pa r agraph, next to last line - Strike out "bags 
of cement," insert "bags of cement of 94 pounds each." ,/ 

P. 50-71-1618-41 - Fourth paragraph, next to last line - Strike out "build-
v 

i118' or pedestals ," insert "building of pedestals ." 

P. 50-71-1 618-43 - Fifth par agraph - Insert "Joints" after "expansion;" 
same paragraph, next line - Strike out "expansion," insert 
"Center." 

P. 50-71-1618-25 - Paragraph captioned "Fine Aggregate" - Strike out 
"or a combination of one or more sands or stone screen­
ings," insert "or a combination of one or more sands 
and s tone screenings ." 

P. 50-71-1 618-43 - Sixth par agraph, second line - Strike out "at the v 

joints ," insert "at the pOints." 

P. 50-71-1618-45 - Third par agraph, fourth line - Strike out "not less 
than eighteen guage ," insert "not more than eighteen 
guage ." Same page, fourth paragraph - Strike out "Joints ./ 
or other materials," insert "Joints of other material s . " 

P. 50-71-1 616-45 - Last par agraph - Strike out "Unless otherwise / 
specifi ed or permi tted by the State Highl'!a;;' Engi neer." 

P. 50-71-1618-46 - Third paragraph, after first sentence, - Insert this 
sentence, "The belt used shall be a flexible canvas .or 
rubber belt, not less than 8 inches wide and not l ess 
than 2 feet longer than the width of the pavement." 

P. 50-71-1618-46 - Fifth par agr aph, third line - Strike out "strike 
board," insert "strike boards. " 

P. 50-71-1618-49 - First par agraph, third line - Str ike out "structures," .... 
insert "pavements. 1t 

P . 80-81-1619-1 - Thi r d par agr aph - Strike out "If it is possible to v' 

proceed," insert "if it is impossible to proceed." 

P. 80- 81-1619- 3 - Next to last paragraph - Strike out "French." 

P. 83- 94-1622- 2 - Strike out "7" before caption "Un treated Ti mber," v 

insert "6." 
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P. 83- 94- 1622-4 - Fifth paragraph - Strike out cap tion uK Pins." ,/ 

P. 83- 94-1622- 5 - Fi r st paragraph, fourth l ine - Strike out "Heads of 
piles," i nsert "Heads of stru ts and p iles ." Next t o last 
paragraph, last sentence - Strike out " Any concrete 
masonry," insert "Any piling, concrete masonry." 

P. 83-94-1622- 6 - Tabul at ion - Strike out "Vitrified clay," insert ~ 
"Vi trified clay and corrugated galvani zed me tal." 

P. 83- 94-1622- 8 - First paragraph - Strike out "bags of cement," insert v-­

"bag s of cement of 94 pounds each." 

P. 83- 94- 1622- 10 - Paragraph "Hydrated Lime ," fifth line - Strike out V' 

ttcorrect specifications," insert ttcurrent specifications." 

P. 100-120- 1623- 6 - Fourth pa r agr aph - Strike out "except 
of p i l es need not be coated with protective 

that the heads 
paint." 

P. 100-120-1623- 6 - After fifth par agraph insert "After the necessary 
cutting has been done to receive t~e c ap . the heads of 
piles shall be given three coats of hot creosote oi l . 
They shall then be covered wi th a coa t of ho t tar pi tch 
.over which shall be placed a sheet of 3- ply roofing felt 
or galvanized iron, or a covering may be built up of 
alternate layers of hot t a r pitch and loose woven f abric 
similar to membrane water- proofing, using four layers of 
pitch and three of the fabric. The cover shall measure 
at l east six inche s more in each dimension than the 
diameter of the p ile, and shall be bent dovm over the 
p ile and the edges fastened wi th large headed nails, or 
secured by binding with galvanized wire. After the 
c ove r i s in place the cap shall be pl aced and drift-
bol ted as prescribed." 

P. 1624- 2 - Top line - Insert " quarter" before "mile." 

P. 1624-4 Strike out "Relaying Pipe 
prescribed," 

per linear foot for the sizes 

Insert "Relaying Culvert Pipe 18" diameter and under per linear foot." 

• 

"Relaying Cul vert Pipe over 18" diameter per linear foot."' 
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.f.4BL 1. GE1ERAL CLAUSES AiID COVENAllTS 

1. IEFINITIONS AND 'lERMS 

2. PROPOSAL H:QUIREMENTS AND COIIDITIONS 

3. AWARD AND EXECUTION OF CONTRJ.CT 

4. score OF \VORK 

5. CONTROL OF THE ViORK 

6. CONTROL OF MATSRIAL 

7. IEGAL RELATIONS AIID reSPONSIBILITY TO PUBLIC 

8. PROSECUTION AND PROGRESS 

9. MEASUREMENT AND PXi1SNT 

PART II. COJISTP"UCTION lETAILS 

10. EARTHWORK 

ll. CIEARING AND GRUBBING 

12. ROAlYJ!AY EXCAVATION 

13. CHANNEL EXCAnTION 

14. EXCAVATION FOR STRUCTURES 

15. EMBANKMENT 

16. DISPOSAL OF SURPLUS MA'ffiRIl.L 

17. BORROW 

18. STRIPPING MATERIAL PITS 

19. OVERHAUL 

20. ROAD GRAIER rlORK 

21. SUBGRA..1:E 

22. SHOULIERS 

23. SUB "'BASE 

2$.. FINE GRLDING SJB.::!GR1JE AND SHOULIERS 

25. EX'J'RA ROLLING B.:.RTHWQIlK 
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30. BASE COURSES 

31. EXTRA ROLLING AND SPRINKLING BASE AIID SURFACE COURSES 

32. SUB""GRAIE TreATlIENT 

33. reCONSTRUCTED BASE COURSE 

34. SHELL BASE COURSE 

35. CALICHE BASE COURSE 

36. DISIN'lEGR..>\.ED LIMESTONE BASE COURSE 

37. IRON ore TOP SOIL BASE COURSE 

39. SOFT LIME STONE BASEl COURSE 

40. SIEDGED STONE BASE COURSE 

ij;1. 'CRUSHER RUN BROKEN STONE BASE COURSE 

42. WATER BOUND GRAVEL OR BROKEn STONE MACADAM BASE COURSE 

43. BITUMINOUS CONCRE'lE BASE COURSE 

44. COHCRElTE BASE COURSE AND CURB 

50. SURFACE COURSES MID PAVEMENTS 

51. SAND CLAY SURnCE COURSE 

p2. SHELL SURFACE COURSE 

53. CI-LICHE SURFLCE COURSE 

54. DISIlfI'EGRl.TED LIMESTONE SURF.ACE COURSE 

55. IRON ore TOP SOIL SURF:.CE COURSE 

56. lEA GRAVEL SURFACS COURSE 

1>7. ST"''}IDlJlD GRAVEL SURFl.CE COURSE 

58. 1'l,l.'l!:R BOllID MAC,u)I.M SURFi.CE C0URS8 

59. SINGIE BlTU1!INOUS SURFACE TreATMENT 

60. DOUBIE BITUMINOUS SURFACE TreATMENT 

61. TRIPIE BITUMINOUS SURFACE TIE ATME NT 
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r , 62. LThlESTONE ROCK ASPHAL'l! SuRFACE TIBAT"fiiENT 

63. BITUMINOUS MAClillAM SURFACE COURSE) 

64. TWO- COURSEl LThreSTONE ROCK ASPHALT SURFJ.CE COL~SE 

§i,. HOT MIlGl D Lm3S~ONE ROCK ASPHLLT P.',.1}:U&1NT 

55. COclJlS:l 1.GGIBGLill BITUUmOUS CONCIBT:! P,',.VE!£NT 

57. BITUMINOuS CONCRETE PAVEMENT (Modified Topeka Type) 

68. SHEET ASPHALT PAVEIlENT 

69. CONCRETE PAVEMSHT 

70. REINFORCING STEEL FOR PAVSMENTS 

71. BITUMINOUS FILLED BRICK PAVEMENT 

80. STRUCTUIBS 

81. COnCIBTE: BRIDGSS 

82. STElE L BRIDGS S 

83 • . TIMlER BRIDGES 

84. CULVSRTS AND RETAINING WALLS 

S5.CONCRE'm 

Sf>. IE INFORC ING S'lRS L 

1)7 • . STRUCTURLL S'lmJL 

88. DRY RUBBlE MASOHRY 

89. MORT.'"R RUBBlE lIAS ONRY 

90. IBIN,FORCED CONCRETEl PIPE 

91. CAST IRON PIP-] 

92. - CORRUGl>TE:D Gl.LV,UUZED 1IET,U, PIFE 

94 • . , IB!!AYING PIP-] 

100. INCIlENT;.r, CONSTRUCTION 

101.: SODJ)llfG 

102 • . S!reDING 

103. UNTRE:':~D TThIreR PILING 

1625-3 
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104. THU'iED TIMBER ?ILING 

105. PRECAST CONCRElTE PILING 

106. CP..sT IN PLACE COHCRElTE PILING 

I 107. PLAn, RIP RAP 

I 
108. GROUTED RlP RAP 

109. STONE llTnlPJlR1.IN 

I 110. VITRIFIED T lIE UNIERDRAIN 

111. CEMENT JOINT TILE OUTLETS FOR UNIEllDRAINS 

I 112. CONCRE'iE CURBING 

I 
113. STONE CURBING 

114. RESETTING CURBWG 

1 115. WIRE CABIE GULRD RAILING 

116. GkWl"IHZ3D IRON PIP.:: GUARD RAILING 

I,' '\ 11 7. WOOD GUARD fu~ILING 

I 
118. CONCRETE fuHLDTG FOR STRUCTUreS 

119, PIP.:: lliHLING Fon STRUCTUIiES 

I 120. IRON RllILING Fon STRUCTUreS 
. t 
, ~ 

, 
r, , 

I 1626-4 

I 
I 
I 

I( '\ 
: .--" ':1'<' 

I ·' 
" 

',,;/:' .. ~ 

" 



I 
q , , 

: , 
, i 
i \ 

\J 
I 

(" ' 

I' 
I 
I 
I 
I 
I 
I 
If: '''/ 
I 
I 
I 
I 
I 
I 
I 
1\' 

I 

1. DEFINITION OF TEfi],rs. 

Definitions. Whenevor in t~lCSC s?ccifications, contrc..ct 0.00 
bon<L.; 'the follO'.-,ing terms, or )rOl101111S ill p1;).ce of then, ;).re used, the 
intent ::J.n(~ mce-ning shD.ll bo interpreted cs f:>11ov1s : 

St::.te. TIl.e St;).te of Texas. 

COl:t~ission. Tile St::.te Highvl;).Y COIT;lission of Tox..'1.s. 

Departr:lont. Tl1Q Stllte High77;)'y De:.nrtr:lent of To=s. 

State Hig1TlIav El!ginoer. Stn.tc Hid'hwD.Y E!1~incor of Tcx.:J.s. 

C01111ty. The po.rty of the first p;).rt il, the .:.ccom:;l-'1.nyir.g 
contract. 

Enginoer. County or Resiclent Engi~eer of ;). CO~lty, Quly 
authorized by the StD.te HiGllVln.y :81lginGer, actir.;:; d ire::tly or tlll"ou{,h 
:l.TI assistant. 

Ins~ector. The D.utllorizod represent;).t ivo of tho Engineer 
::.ssigned to rrake detllile<l inspection of D.YJy or 1111 portions of tho work, 
=c'. lJateri;).ls involvotl in this contract. 

Biddor. !~~ individ~l, firm or cor?or~tion submitting ~ 
proposal. 

Contractor. T"ilG Po.rty of tho Second ~ .. rt; the inC .. ivic:..uo.l, 
firm, or cor:.oorlltion o.cting for or in behalf of tho Contro.ctor in thG ' 
execution of 0.11 or of any PD.l"t of the work. 

Superintendont. Authorized r opresentat ive for the contractor 
on the work o.t all times, authorized to receive o.n(~. fulfill instructions 
from tho Ellgineer =tl capn.blo of supcrintemlillg the vlork efficiontly. 

Surety. The corporate bo(cy which is bound 7ii th =d for the 
Contrllctor, who is pr:in1.:l.rily lit'.ble , llnd \7hich engo.ges to bo responsiblo 
for his pn.;yment of Doll debts pertllining to =d for his c,ccopt:lble per ­
fo=nce of the Work for which he has contr:lcted. 

Laboratorv. The testing Illboro.tories of the University of 
Te=s =d of A. & M. College or D.YJy other testing laborlltory th:it mi ght 
be ('.cs ign:).teu. or a2proved by the State Highwo.y Er.gineer. 

PrO;:lOsal. The offer of the bit:.<ler r.1O.dc out on the pre­
scribed form giving prices for performing the uork described in the 
plans Done. s?ccific[\t io;:~s. 

Propos:l1 GUllranty. Tho security <lesisnatcd in the proposal, 
to be furnished. by tlJ:0 Bit1..cler o.s c. Guara.nty of bOod fai til to enter 
into :J. Contract if th0 worK is D-v/o.rcled to hii!1. 

1- 1615- 1 
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Plans. The official a?)rovod plans, profiles, typical cross 
section, general. cross section, vlor-king dra\"lings and supplemontal 
drawings, or exact reproductions thereof, which show the location, 
character, dinlensions, and details of the Vlork to be clono, and which 
are to be considered as a part of the contract supplomentary to these 
specifications. 

Specifications. Tho directions, prov1s1ons, and requirements 
contained herein as supplemented by such "Special Provisions" and 
"Supplemental Agreements" as may be necessary, perta.ining to the method 
and manner of performing thC3 work or to quantities and qualities of 
materials to be furnished under the contract. "Special Provisions" 
are intended to covor work appertaining to a particular project and 
proposed in the estimate, but not satiscaftorily covered by those 
general specifications. Special Provisions will govern the work and 
take precedence over the general specifications wherever in conflict there­
with. "SupplemC3ntal Apree!pllents" are written ~reements executed by the 
Contractor and Engineer, ap:;>roved by the State ignway Engineer, 00vering 
alterations and unforeseen \"Iork incidental and nC3cessa.r~ to the projC3ct • 

• Contract. The agreement between the Parties of the First and 
Second Part covering the performance of the work and the furnishing of 
materials in the construction of same. The Contract shall include 
the It}troposal". "Plan", ItSpccifications tl , "Special Provisionstl~ and 
"Contract Bond", also any and all supplemental Agreements which aro 
required to complete the construction of the work. 

Contract Bond. The appDoved form of security furnished by 
the Contractor and his Surety as a guaranty of good faith on the part 
of the Contractor to execute the work in accordance vlith the terms of 
the Contract . 

Highway. The whole right - of-way which is reserved for and 
secured for use in constructing the roadway and its appurtenances. 

Roadway. That portion of the higJ:n:/ay included between the 
outsido lines of slopes, gutters, or side ditches, including also 
the apportaining structures, and all slopes, ditches, channels, 
waterways, etc., necessary to proper drainage. 

Roadbed. That portion of the roadway betwoen the inside 
edges of slopes of ditches and tops of fill slopes; the "subgrade" 
plus the "Shoulders". 

SubISrade. That portion of the roadbed u:;?on which the 
surface Course or Pavement is to be pl.aced. 

Bridges. Structures' of over 20-foot span measured under 
j1he copings along the center line of the road, and mutiple span 
structures where the individual sp~ns ~re in excess of 10 feet. 

Culverts. All waterwaY structures W~efined as bridges. 

1-1615-2 
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Temporary Structures. Any tomporary structure or str')a.m 
crossing, required to JIOinto.in traffic while constructing or rccon'­
structing str~~tures or pnrts of structures covered by the cont~~t. 
Tho tempor"l'Y structure sroll include the earth approachos thereto. 

Bridge Complete. Th entire structure, including both 
substructure and superstructure. 

Substructure. All of that part of tho structuro below 
tho bridge souts or be1~; the spring lines of concr0te archos. ?arapets, 
backITalls and V!i~/alls of abutments sroll be considered as parts of 
the SUbstructure. 

Superstructure. A1~ of trot pert of tho structure 
above the bridge seats or above the spring lines of concrete o.rohe~. 

The Wo~k. All the work specified herein or in1ic~ted 
on tho plans as the contemplated improvement , 

1-1615- 3 
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2. PROPOSLL RE;,UIJGl.S;'TS _JEl COiiD I TIO;:S . 

CO!1tcnts of Proryoso.l FoI7.ls: Bitlc.'..cr Yfill bo furnished "."I i til 
PropoSD.l Porus '.i:lich y,rill stn.to tho l occ..t ion :".11(: C.cscri,t ion of th:) 
contclJplatcd cOl:structiol1 ru:(: ~;ill shoYI the ~~x]roxi;:cto csti:-.1C..tc of 
tho various s.=l:tities of ':lor]c to bo porfOl-noL or lO\'~tori"'ln to De 
furnished, nith n. schctlulc of itcns for Vlhicll l"!21it bi~ :?riccs £!oro 
D.sltOO, a.ntl the tlo.to and t i l:lC a.ncl plo.cc of the opC:l:iTIb~ of tho Pro- · 
posals. Tilo "Notice of Contr"ctor" and !:ho "S:::>ocial Provisions" 
rlill be a ttachcL to tho Proposal Forn. 

InteQretation of :Cstir:ntes : Tho 'llh".lltities listeL in tho 
tlPropos~l FOrl"!1J1 arc to bo consid0rccl e.s [l.ppro::i::i~tc c.;1t~ o..rc to bo 
used onl y for the cOl:1p=ison of bicls. Paynont to the Contractor ;-rill 
be !'!U1C.c onl,,' for the act=l qunnt it ies of ':lork porfor;Joc in accorc~::mce 
with the ::;>lc.ns c.n<l si.)ocificc.tiol1s c.nc'.. if, u1?o~ conplct i on of th.e Con­
struction, the n.ctua,l quantities sImll cit~lor incrc:o.so or c."..ccr c.:\se 
fror.l the quanti tics g iven in the c..:pproxir:'Ul.tc cst i1~":'.tc, tho uni t bid 
prices r.-tentionoi'. in tho ?rop03~1 .;ill st ill ?revc.il, except e.s oth~rl'lise 

herein provicled. for. Tho right is rcsorvcc.: to i11crO['.50 or dccro::'.se o.n~,1 

or all of the D.l1lOun:li .:;i'len in the ostir,nte of c.~)?roxi=te qun.ntitios 
o.s ShOYffi in the "Pro:dosc..l Forn" 9 [\11t! it is u..~c..erstooC .. thtlt tho lel1s-th 
of the in:'i"Jr ovc:ucnt t tho quantities of -.. 7ork to be llono, nne. l~:).tc rio.ls 

to be) furnishccl !r.y be incrc:t.30a or C __ iminishc~:' not czcocc..ing 20 ::>or 
cent of tho totc.l length of the i mprovol'.1ont or of t:lC total D.Dount 
of work or r:ntcr inols of any one iton, -,-/ithout in c.ny -;/cy invnli<lc.ting 
tllO bid prices . 

Ey • .o.ninat iOE of Plans, Sj?ccifiy.:1t ions, Spec i ').1 Provis ions, 
~.nd Site of '''!or]~: Tho bic:cler is roquirec: to e:o".lCline cc.refully the 
si1:'e of, c.nC. tho ~ro:pos:~.l, pl rulS, spocificc.tions o..n(~ contrc.ct form 
for the -aork contOl":1plo..tec.., c.nd it ~7ill be c.ssu~cd tll~t he hD..s ju(~gec.l 

for uncl s[l.tisfiecl hinse lf e.s to tho cO:lr __ itiollS to be encountered, as 
to tllC cI1.2.rC!.cter qu.n.lit y o.ncl quo.nt itics of nork to be ~erforl":1c<l o.nd 
mo.teri~ls to bo furnished. , n.nd us to the rcquircr.1onts of those spoc i­
ficntions, s)0ciul ~rovizior.s, anc contract. 

Prc=rat ion of Pro~)osal: The bid,~cr r.mst subr.-ti this pro­
posnl on the fon:1 above tlcscribc<l. Thc blanl{ s:;"nccs in tho propos:;.l 
must be fillec.l. in correctly, uhcrc intliCD.tccl, for each o.n(:' evol"'J it cr.1 
for \711ich 0. c.;,uo.r..tity is g iven, n.nt'!. t he bicl,-:'er r.ru.st sto.te tho prices 
(vlritten in ink, both in words and I1UI:1or:lls ) for 7lhicll ho proposes 
to do ea.ch iter.1 of tho work conton?latc("!.. . Tho bil:(1.er s~lz.ll sign h i s 
pro~osal correctly& If tho Pl~oposal is ma.c.:'o by nn in<livitli}..n.l, his 
nar..1C n.ncl l,Jost - office o.cl(lress rmst be S:lo-.-n.l. If 1.'Ode by 0. firm or 
part nersllip. t;,O l12.'!le nom" post-office .c.aC:.ress of oach l'1cmb cr of the 
fil~n or partnorsClip must bo sllO':m. If r:1<lC.C by a corporat ion, tho 
person signin::; tIle :;?r oposul must s~'low the na.1!lC of the Ste-to un(lor 
the l&/S of ,.,:lich tho corporation vms clw.rtercG.. nnl~ the nD.l:1os, 
titles 3nQ business ~~C:.rcss of the PreSident, Soeretnory and 
Treasurer. 
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Rc,j oction of Proposal s Containinz Altorations. Erasures or 

Irregularities. Proposals may bo rejected if they shoY! any altera­
t i on of form, a d.ditions not called for, conditional or alternato bids , 
incomplete bids, erasuros , or irrogularit ies of any kind. 

Proposal Guaranty: No pro;;lOsal will bo considered unless 
accompanied by a "Pr oposal Guaranty", of the character and amount in­
dicated in the pr oposal form. 

Delivor! of Proposal s : Each ~roposal shall be :;>laced, 
togethor "ith the proposed guarant;{ , in a soalad envelope so mr1rked 
as to indicate i ts content s without be ing ojJened. This envelope 
shall then be placed in another which shall be seal ed and adclrossod 
as indicated in tho "liotice to Contractor s". Pro?os::.ls will "Je 
received 011 the hour and date set fo r tho o~oning theroof and must bo 
in the hands of tho official indicated by that time . 

Withdra../a l of Proposals: A b idder In.'J.Y <7ithdraw his propos­
al pr ovided the r equest in writing is in the hands of the official 
indicated in the "Notice to Cont ractors" by tho time set for o;?ening 
proposals. ~r.non such pr oposal is r eached, it will be r eturned to 
the bidder unread. 

Public OPening of Proposals: Proposr11s will bo o;?Oned 
and read publicly at the time and place indicated in the· "Notice to 
Contractors". Bidders or their authorized agents are invited to be 
present. 

Disquali fication of Bidders: More than one pr oposal 
from an individunl, a firm or pa.r tnership, a corporation or an 
association under the same or different names will not be considored. 
Reasonable ground for believil~ that a~~ bidder is i nteres ted in 
more than one proposal for the wor k contemplated will cause the 
rejection of all proposals in which such bidder is interested. Any 
or all proposals will be r ejected if there is reason for bel i evi ng 
that collusion exists amo~.g the bidders and all part ici~nts in 
such collusion ,7ill not be consider ed in future proposals fo r tho 
same work. Proposals in vlhich t ho pr ·ices obviously a.re unbalanced 
=y be rejected. No cont ract ,·/111 bo a1·,arded except t9 r espons i bl e 
bidders capable of performil~ the class of work contem~lD.ted. 

Competency of Bidders: Bidders must be capable of 
performi ng the various ite;ns of ·"ork bid upon. They ma.y be r equired 
to furnish a statement covering experience on similar work" a list 
of machinery, plant and other equipment available f or the proposed 
work, and such stat ements of thoir financ ial resources as may be 
deemed necessary 

>.laterial Guaranty: Bofore any contract is <J.\mrded tho 
Bidder rrw:y be required to furnish a complete statemont of the origin. 
composition and manuf~cture of any or all materials to be used in the 
construction of tho Vlork, together '"lith samples, Ivhich sa.'llples may 
be subjected to the tests ? r ovi ded for in these spec ifications to 
determine their quality and fitness for the work. 

2- 1615- 2 

.. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ~ 

I 

COllsidorn.t ion of Bids: For tho p":.lrPOSC of Dl72..:rd·, c.ftcr tho 
Proposals are opened and read, tho correct sumnD.tion of thc products 
of the a.pproximato quc.ntitios shovln in tho Proposo.l,. b:'l tllC lUlit bid 
pricos will bo considored tho c.mount of tho bid . The :I.'11ounts will 
then be co'''par-ed and the r8sults of such comlX'-rison will be immcdiate-
1;,' In-'l.de public. Until tho final <J:.7c.rd of the contrnct, however, the 
right will bc reserved to rejoct o.n~l c.na.. 0..11 :;?ropo33.1s . Oond to waive 
techntnal errors ~s may b8 deem8d best for tI10 int0rests of tho State. 

Award of Contr3.ct: The Mmrd of tho contract, if i'o be 
aVlardod, vlill bc to the lowest rcs:9onsiblo bi(~d.0::'~ W:10S-J Pl'OpOSo.: 8~1':111 
comply nitIl all th8 roquirem81lts noc8ssary to rend':ll' it form-;l , The 
~\7ardf if lI1~.dc, .. -rill bG wi thin 30 d[1.Ys aft er tho 9.?cr..ing of tr_0 Ft'opos­
als t but in no case will an OX.la.rd bo m3.d.e until all n'Jcossc..ry invosti­
gations t'.re made into the r8sjlonsibility of the bid.der to 17;,0111 1t is 
proposod to award the contract. 

Return of Proposal Gua.ra.nt iOs: Cert ifiod checlcs or 
Cashier's checks V1ill be returned to the unsuccessful bidders '7ithin 
ten {lO} days after contracts have been rr.'lare,ed . 

Executio~ of Contract and Bond: The Contractor must executo 
and file a contract and a good and sufficient bond in full 11.'llOUOlt of 
til8 contract ?rice eX8cuted by somG Surety Company authorized to do 
business in the State of Texas, in com:.olic.ncG with Ch.'l:.otor 99 General 
Laws of tho Regular Session of the 33rd Legislature, 1913, and 
Cha:;otor 127, Acts Regular Session 38th Log. S. B.406 , . as a gunranty 
of lis fai thf"1l1 performa.nce of said contract, and t~"lC ~ymGnt of nIl 
obligations inc~rcd for ~tcrial nnd lubor in the ~Grformance of 
this work, both executed on the forms horeto a.ttached, Ylith the 
party of tho first pD,rt within fifteen (15) days after written 
notification of D..ward. of contrD..ct. 

ADProvsl of COI).tract. All contracts r8quire the approval 
of the State Riglwray Engiileer before any construction ',i'or1: is started. 
An;y materials d81ivcred b·,fore such a;rproval is given is ontirely 
at the contractor's risl:, 

Failure to F,:>;§!(;ute Contract. It is hereby oxpressly under­
stood and. agr8od. U?021, thut, should the successful bidder refuso or 
neglect to eXGcut,e +h0 cor.trnct and bond vlithin fifteen (15) days 
after being notifiec to do 80 9 the amount of the certified -check or 
cashier's chock sha.ll bGCOm8 the property of the ;oarty of the first 
part, not as a ?on3.lty, but as liquidated damD.ges for such neglect 
or refusal" 
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4. SCO:'E OF '."IORK. 

Intent of Plnns o.,nr1 3ncc ificc..tio118: Tho i~tc:i1t is to 
prescribe Co com,?lete ... ,ork or impr ovement '.':hich the Contr·:'.ctor :.mder­
to.kes to do, in full compli3.nce ';/ith the Plo.liG, th0se S:,:>eeificc.tior..s , 
tho Specio.l Provisions, Pro:poso.l nnd Contro.ct. The Contrnctor she.ll 
perform o.ll Eo.rth Work, construct:-.ll S=fnce Courses, build 0.11 
Structures o.n(l Incidental Const ruct i on, c.nd perform Extra. \70r 1(, 0.11 
in accordo.nce ... /ith the lines, grades, typical cr os s section and 
dimonsions shO'em on the Plnns. He shD.ll furnish , unless ot h.el\-,i se 
provided in the Specio.l Provisions or in the Cont rnct. all ~teric.ls, 
impl oments, machin0ry. cqui,mont, tools, mntGri~ls, suP?lics ~nd 
labor nOCe5So.ry to the prosecution o.nd completion of the ~ork. 

Specio.l Work: Proposed construction or requirement s r,ot 
covered by these specifico.tions will be covered. by "Speci::.l Provisions" 
o.nd performed or c omplied with by the Contractor. 

Alteration of Pl~ns or of ChD.~ct er of Work: The 
Engineer reserves the right to mo.kO such ~lterations in tho plnns or 
in the quantity Of the work an mB.y be considored nocessnry or dcsiJ:'o.blo 
during the pro"ress of the ,"Iork to complete .fully o.nd perfectly tho 
proposed c onstruction providod such o.lter::.t ions do not cho.~~e mo.ter­
ially the original Plc-ns e.nd Spocifico.t ions, or e.ltor the l ength of 
tho improvomont, the quantitios of '."lork or m~.terio.ls to be done or 
furnished more than (20) per cent of the total. Such "Iterations 
shall not be considered 0.5 0. -,7aive:' of o.ny conditions of the Contract 
nor invalide.t o any of the provisions ther eof . The Contre.ctor she.ll 
pe rform the w'ork us increased or dccroc.sod and no allo"~7D.nco ',7ill bo 
mo.de for o.nt i cipated profits. 

Ext r a Work: Unforeseen work mD.de necesse.ry by altGro.tion 
of plans or of '!IIOrk, or by other rOD-sons , involving i:acr cD..eoo or de­
creased unit c ost to Contractor, or \'Iork necessary to comp10to tho 
proposed improvement, for I"/hich no ' price i s provided in thG contract, 
shall b e deemed "Extra Work" al'.d shall be porformed by the cOl'.tractor 
in e.ccordance wi th the sp0eifico.tions e.nd e.s directGd ; provided, hO':I­
evor, that bofere e.ny "Extra Wor k" i s started a "Supplement n l Agree­
ment" shall be signed by both cOl'.trn.cting parties or 0. '7ritten order 
from the Engineer to do the ,-,ork on a Force Account Bn.sis g iven the 
Contrnctor. 

Maintenance of Detours : The des i gn.::.tion and mo.inten;lnce 
of deteurs and tcmpor o.ry structur~s necesso.:rJ for public travel, 
':Ihich axe not adjacGnt or contiguous t o the project "/ill be at the 
charge of t he County or Stnto unless etheruise provided in .tho Special. 
Provisi ons . Other detours ."'!le1 tem:;>orary structures will bo oDnstructdd 
nnd maint!1incd by the Contra.ctor nnd no a.lloYlD.nce -,';il l be mD.de the r efor • 

Removal and Disposal of St ructures and Obstructions: All 
fences , buildings, structures of ~ny ch~racter not neeo ssary to the 
construction of the r OD.clway , er other encumbr ances upon or v/ithi n the 
limi ts of the riLl'ht of wny STh".ll be removed by the Contractor and 
co.r ofully plnced on the abutting ?rojerty or othemise disposed of , 
if and as rcquir cd o This v/or]c ;vill be po.id for as "Extra Work", 
except a s othor l':ise provided in the se spec i ficntions . 
4 - 1615-1 
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Rig'hts in C:.nd Usc of J:,bto::"i:11s }:I'ound on tho 7orl:: The Con­
tractor, Y/ith tho ap~)r0val of tho Engiacor, I!lOly use in the proposed 
construction suitc.blc st01l0, grc.-.fcl or S~"1d. fOl.1l1d in the tlExcav::.t i oll", 
::mc'_ Ylill be paid ior tho cocco.vation of such lTI2.terials at the CO'ltr::ct 
unit price thJ:j.'cfor, but ho sh .. "..11 ro:)lc.cc Dot his mnl cx?cnsc· \'iith 
other suitc.blc :rnutcrio.l all of thc.~ portion of the n1C'.toric.l so r emoved 
D..:ld used D.S Vl~S contcm?l:--..tcd for usc i~l the omb::m1'Z!l0~ts, bn.ck- fills, 
o.::>proo.cllcs, or othcrr:isc. No clnrgc for !~Kltcrio.ls so usod >\7ill bo 
m::de against thc Contractor e::cept the re:,:>lacement ·herein provided 
for. The Contractor shall not exca.vate or remove w.y rntoria.l from 
nithin t~1C highway locntion ".,hich is not within the OXCD.vn.tion, [\5 
indicated by the slope o.nd grade lines, ·.'lithout Ylrittell o.uthorizc,tion 
from tho El1ginocr. 

Final Cloarir.z UP: Upon cOi:1pletion of the work and boforo 
n.cceptancQ =d final payment shall be mooe, the Contro.ctor sl1n.ll clean 
Oond remove from the higlT'lIn.y, tootnn.ys c..nd c..dj~cont :?ro:)0rty ~11 sur­
:;olus Il.nd disco.rdod me-teo'in.ls, weClds, bushos, rubbish and. temporc.ry 
structures, rostore in t'on c.cceptc.blo lIkC'.n:ller 0.11 pro:?el'ty, both public 
and pri vo.te, -,!hich [-,as bean d~ed during the ?rosecut ion of tho 
VlOl:"lC, D.ntl sho.l1 leO-vc tho s i to of the nork i:n a nco.t o.nd prcsGl1tD. ble 
condition throughout. 

Upon the conpletion of ::l.!ly structure, all superfluous 
nnte.-in.l, cofferc'.arns, construction buildil'.gs and other temporn.ry 
structures ::1.11<1 debris rClsul t ing from construct ion sMll be romovod. 
FalsClwork Timbers ant' ~)iles n.ro to be rClmovCld. to the " round level. 
~:nlorc y,rork is i:.l the stream,. Buell debris shull generally oe removed 
to the bed of tho stream, or n.s may bCl s?eciD.lly direct ed. All 
mo..te ~: ic.ls shall bo ctis:;>osed 0:;: as directed oy the Er..gincer and the 
streara cha,~e l, structure and roadway left in a llClat and prClsClntablCl 
condition. Eo special jX'yment v;ill be made for this work, its cost 
being included in the prices paid for the construction Vlork. 
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5. CONTHaL OF THE f/ORK. 

.Au~o!· it7 of Engi:ncer: . The \7orlc slull be e~onc ur.dcr t:1C 
direct supervision of the Engineer and to his sc.tisfo.ction .. . The 
Engineer shall decide o.r;; c":ld. <111 ~ucstions \"/J1ic11 rr.n.y c..risc e.s to 
the qu..".lity or e.ccepto.bility of m.:.toc'io.ls f'nxnisheo_ o.nd ,"lork ?Crformed 
O .. i'1.c. e.s to the mo.n."1or of pcrfo::'""lTh').nco o.r..d rate of iJrogr-css of t:10 \7ork 
::md shD.ll dee ide all qllestions '7hich roy arise e.s to tho interpretn.­
tion of the plans o.nd specifico.tions. ancl 0.11 questions .:'.s to tho 
o.cceptable fulfillment of the contract on the po.rt of the Contro.ctor. 
as to dis;:>utes =d mutual rights betl7een the Contro.ctor o.nd Sub­
contractors Uloder these Specifico.tions a ffec ting the integrit3' of t:lC 
worle, end as to compensation. His decisions s1>.2.11 bo fiml o.nd he 
shall ~vc executive c.uthority to enforco D.nd make effective such 
decisions o.nd orders as tho Contractor fo.ils promptly to co.rry out. 

Engineer as Refere'!.: It is mut-unlly n.","'roed by both p.:'.rties 
to this Contract that the 3ngineer s11<'111 c.ct o.s referee in all 
questions arising under the terms of this contre.ct botween the po.rties 
hereto and tlmt the decision of tho Er.gineer in such cases shD.ll be 
final and binding upon both alike. 

Plans. Ple.ns will shor7 ill detail structures uj? to and in" 
cluding 20-foot spc.ns , lines, grades, t~?ical cross section of im­
prevement, n.nd gener:;,l cross sections; ? lans n.lso will shoo general 
features of bridges (over 20- foot span). Such, Supplemer-tary bridge 
plans. shop d.etails, working c.lrar/ir..gs, etc., :2..5 ~c necessary sh.::..ll 
be furnished by the Contractor, but shall not be used ::?rior to 
n.pproval. Authorized alterations will be endorsed on ap::?roved 
plans or shovm on supplementary sheets. 

Worleing drawings for steol structures shD.ll consist of 
shop det:;,il, erection and othor working plans sho'7ing details, dimen­
sions, sizes of mo.terial and other information necessary for the complete 
fabrication o.:nd erection of the metal worle. 

Working dra-.vings for concrete structures shD.ll consist of 
such detailed pln.ns as may reasonably be required for the successful 
:Jrosecution of tho work and which are not included in the p l ans 
furnished by the Engineer. These mD.y include plans for n.lsewor k, 
bracing, center ing o.nd form work, masonry l"-yout diagrruns and dia­
grams for bent reinforcement. _ 

It is expressly unclerstood that the e.pproval by the 
Engineer of the Contractor's working drawings is general and such 
n.pproval wiP bpt r elieve the Contractor from any res;?onsibility 
vlhatsoever. . . 

The Contractor shall furnish the Engineer with such blue 
print copies of the norking drawings as =y be required for approval 
and for construction purposes n.nd upon conrplotion of the work the 
original trn.cil'.gs, if so required, s;·w.ll be surrendered to the 
Engineer. 
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The contr~ct ~rice 3hall include the cost of furni3hing 
[Ill ,-,orking draVlil1£'s o.nd the Contro.ctor will bc o.llowed no oxtra 
com,cns~tion for such dr~lir~s. 

con::or."itL ;-/i th Plan s :lond ,~ll ornblo Dovi:lt i ons: Finished 
su~fa.cos in :"1i. C....:. 20$ s~,ll cm~fo:-:-m \"!itll lines!, 61'"0.<1.0.5 ,. cross s ections 
.~d dimo112iors f'!101"n en the c.;?~)rovcd pl~ns. The c r oP11 , or rise o f 
the fillishod. surfaco uf the ro~dVlay from the c;urb or side lines to 
the centor line, shall be us 8,,""11 on the t ypical cr()ss section of 
t}lC j?lo.ns except at intcrsocting highw2.Ys or '\7hcr cvcr,. to insure 
corre ct drn.inaS'c or for ot:lcr r80.5 0n5 ,. c l1.2.ngcs ~ be d irected. On 
curves 01"' at athoi· pll!.CCS vlhcre de emed ncccssc-.ry tho Contructor roy 
be required to super elevo.to tho r o;;\d.;-ray. SUC;, other doviations fron 
tho :;>lo.ns , :l:;>?roved Ylorking dro;;vil;gs o.n<l specifico.t i ons as mo.y be 
required by t:1G CXi3'0ncios of constructi on,. ':l il1 in c.ll cn.scs be 
determined by tho Engineor an(1 o.uthorized in writing. 

Co- ordin.3.tioll of Plans» Spccificc~tions D..!1d Spocin.l 
.l~rovisions : Those SlloCificc.tions 9 the c.ccomp2.ny ir.g p12.!ls , specic.1 
prOVisions and 0.11 supplementury documents = e ess entio.l p[lrts of 
the contrc.ct, a.nd 2. r equirement occurring i n onc is as binding C,5 
though occurring ill .:>.1l .. They n.rc intended to be coopero.tive , to 
de scribe =d p::-ovide for u couplote Y/ork. In co.se of discr epan('.y, 
figured dimensions s110.11 govern over sc~lcd dimensions, plans 
s1w.ll govern over spccificatior..s, and special pr ovisions shD.ll 
govern over both spocifications nnd plans. 

CooDel'at i on of Contructor: The Contractor "ill bo 
suppli ed with two cOI-i es of tl,e Plans, Specifico.t i ons ':'.l1d Special 
ProV"isions., :1.nd he 51'::.'].11 hc..vo o.v£d1o.blo on the v/ork at 0.11 t irocs 
ono C O~Jy oo..c11 of s~id P1o.11S cnd SiJoc ifications o.nd SpGcia1 Provi-
sions. He shall give tho v/ork :1i3 constc..nt c.t tcntion to fo.cilitc.te 
the, (rogress theredf [lnd shall cooperuto with the Engineor in 
overy \70.y possible. He SP.l111 ~'.ve at all times 0. cor,,;?etent and 
r e liable Englisll-S~9D..l{ing Superintendent on the \"Iork aut~1orizcd 
t o r eco ive orders ,:,::d to o.ct for him. Such Superintendent shall 
be furnished by tho COlltructor rego.rdloss of h O':1 much of the ;Vork 
may be Sub-lot. 

Construct i on Stakes . The Enginee r will fur:nish ullil set 
c onstruction sto.lces establ ishing lin~s and continuous pr ofile g rade 
in r ond rlor k , and center line ~.n.d bcncl1mn.rk for bridge ".vork .. o..nd 
will furnish the Contro.ctor with all necessary informn.tion r e lating 
to lines c.nd grades . Tho Contr~.ct or sh::>.l1 furni sh, froe of ch;;>.rge, 
all o.dditional stakes . ull t emplo.t es. and other mo.t eric.ls necessary 
for nuking' and naintD.ini:ng pOints and lines g ivon. The Contractor 
sl11l.11 be held res1)onsible for the preservation of all stD.kes n.m 
11Or1(s D..'lc: if, in" the opinion of the EP.gineer, any of the Construcfion 
strums or mo.rks hD.ve beon careless ly or willfully destroyed or dis'" 
turbod by the Contrac t or, t he cest of r eplo.cip.g thom shall be charged 
aga inst him o.n<2 s;11111 be cleclucted from the po.yment f or tho ,.,ork. 
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l.l.uthoritv and :;)Utioo Qf Insl)octors i I~lspcctvrs, ::'..~.)provo')d 
by the Stnte Eig-lr;l""· :i)o~rtment s11o.11 be o.uthorized to inspect 0.11 
',/orIc dono o..4d eoll ma.tori~l furnished. Such inspect ion rrc~Y . c~tcnd 
tq all or C-11.y part of t~10 \7 orlc o.nc~ to t!10 i1rcpn.r2.tion or ronufc.cturc 
of tho rroterials to be used. .An I,-,.spector shall be stationed on the 
construction to report to the Engineer ~s to the ~rogrcss of the 
.,or1< o.nd tho I!la,mer in whic]l it is being perfermed; ::.lso to rcport 
whenever it n.ppoC'.rs thC'.t tho r:nteriC'.ls furnishodc.."d the work per­
formed by the ContrliCtor fail to fulfill the requiroments of the 
specificn.tions and ContrD.Ct, and to cn.ll to tho attention of the 
Contractor any such fn.ilure or othor infring~ment ; but such i nspect ­
ion shull not rolieve the Contr2.ctor from o.ny obligation to perform 
all of the '7ork in accordance '-lith the requirements of the specifico.­
tions.. In caso of n.ny dispute m-isir.g bet.ceon the Contractor C'.nd 
the Inspector as to nntorials furnished or tho m::mner of performlng 
the 17ork, the Inspector shall hC'.ve the authority to r eject Dl.::.teri::.ls 
or suspend work until the question at issuo co.n be referred to n.nd 
docided by the Enginoer. The Inspector shC'.ll not, hO<lever, bo 
authorized to rcvolcc, alter, enlarge, relax or r olease ~ny require­
ments of these specificn.tions, nor to approve or C'.ccopt any portion 
of 170rk, nor to issue instructions contrary to t;~o plans C'.nd 
spccificn.tions. He shall in no C3.50 n.et as foro:::u:m or perform other 
(l.uties for the Contractor, nor interfere nith tho =llD.gement of the 
"'lark. AIry o.d.vico which the Inspector may give tho Contr:l.ctor :sll?ll 

,~:i •. ~o wise be construed e.s binding tho Engineer in ur..y wo.y, or as 
r01easing the ContrC'.ctor from the fulfillment of the terms of the 
contract~ 

Inspection: The Contractor slnll flli'nish the Engineer 
with every roasonable facility for ascertC'.ining whether or not tho 
work as :;:>erformed is in C'.ccor(lance >lith the roquirements and intent 
of the spcc ificn.ti.ons Oond contro.ct. If the Engineer r equests it, the 
Contractor shall, at C'.rry time before C'.cceptance of tho Ylork , r emove or 
:mcover such portions of the finished work as =y be d irected. After 
exuminC'.tion the ContrC'.ctor shn.ll restore s~id portions of the \"Jork 
to the standard required by the specificC'.tions. Should tho vlork 
thus exposed or oXD.mincd prove D.cccptn.blc, the unCQvoril1..g, or removing, 
and the replacing of the covering or mo.."ing booel of the parts removed, 
s110.11 be :po..id for D.s tlExtro.. "i7orklt , but s:l,Juld t~10 -,-/ork so exposed or 
cJW..-:linod prove uno.ccoptc.ble f the unCQVCrill[,? e X' r cmcvi1;g , o.ncl tho rc ­
plC'.cing of the cQverillG or nnid,og goed cf e ,Q parts removed, sh2.ll be 
at tho Contrc.cto:!;' s c~cn:;c 9 ~ro -.lork G~1f1l1 1..0 c:;.onu nor materials 
used without sui";n.b:e Jup0rvision or insp;ct~. on by the Engineer or 
his r epresento.t ive. 

\7:1.en the United. Stu.tes Govcrl1-1T1cnt is t o po.y [!.. portion of· 
the cost of the work c ov3"cd by t h is contract, the wor1t shall be sub­
j ect to the i nspection of th3 r e:;:>rosento.tivc of the Foderal Govorn.:ment. 
Such inspection shC.::"l :'n :;.!O .Jansa m .... '"lJc0 tho Fodcrn.l Govcr:ml1cnt ::\ p.. ..... rty 
to this contro..ct 
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Romov::>.l of Dofective =0. Ur-a.ut:lOrized 1"fork: .:.11 work \7hich 
Ins bonn rejected shD.ll be rOI~edie<1 or removed nond repl:lced in ::>.n "::>.c­
cept::>.ble =nner by the dontroc.tor ::>.t his arlll oxpense, :lnd no compOriS:l­
tion 31nll be a.llorred him for such "romoval or repl::>.cement.- '70rk done' 
beyond tho lines and groc"es s11m-m on the pl::>':1s or a.s given, e::.:copt as 
herein provided, or any oxtro. \70rk done without \7ritten o.uthority '"rill 
be considered o.s uno.uthorized and a.t the expense of the Contro.ctor, 
=0. will not be mo::>.sured or pn.id for. ,"fork so done =y be ordered 
rer.loved at tho Contro.ctor's e:::pense. Upen failure on the part of tho " 
Contractor te forth\"lith comply with any order of the Ellgineer J:ride 
under the provisions of this article, the Engineer shD.ll ha.ve :lutho­
ity to cause Defective Work to be remedied, or rel:10ved ":l.lld replaced, 
and uno.uthorized .70rk to be romovod o.nd such costs to 1>e deducto6. fro", 
a.l'ry moneys due er to become due the Contro.ctor. 

Fino.l Inspection: l'ihenever the work provided =cl con-
templa.ted by the contra.ct sba.ll hrive boon so.tisfo.ctorj:i.y cO-:lplotc.d and 
the final "cleo.ning up performed the Engineer shD.ll, t";i tilin ;8n days 
unless" othcI'I7ise provided, mo.Jro the "Fino.l I nspection". 
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6 0 CO~TTR01 O::r H .. · .. TE~Il~. 

SOHrCG of SUf?JJly 'lnc_ 0,unlity of }btcrialz: Tho source of 
supply of cc.ch of the ~teri::l.ls shall be approved. by tiw :2nginclJj 
before the delivery is stn.rtecl . Repre·sentetive preliJllinn.ry sc.tl?les 
of the chn.l"acter anu qULmtity prescrib()d shn.ll be sub:nitted by the 
Contro.ctor or produce r !'or cxo.mi:1Ll..t i on and. testod in :J.ccordancc 
with the methocs re fcrrod to ~dor tests of s~~?lcs of mctcri~15. 
Only nuterin.ls eonforming to the requiremonts of these s:9cCi"ic~_tions 
and approved. by the Engineer sh.:!.ll be used i n tho -,-/or k . ..'-11 mutorio.ls 
propose<!. to be used. rray be iaS~0ctcd or testce;. :).t any ti.~c dJ,IT tl;e 
their prc,2.l'"o.tioll a nd use. If', after triD..l. it is fo:ms:.! th?t '1111;.rccs 
of sup::;> ly \7hich rove boon c.p:9:'ovcd e.a !lot fu:"ni8h c. ul1ifoXT.1 :'JT 'Jdu.0t, 
or if the pr od1.,et fr om e.ny source proves unn.ccept~ble at c.-:'Y tiDe, 
the CO:1tr~ctor sh0..11 furnish ap?rovod Tna.tcrio..l from othc t" o.:?pr ovcd 
sourCOSt No m3.tcria,l ",7nich , o. :Ztc!" t?:'J:)r ovc.l, ~lC..G iL c..i~y r/o:~; bovomo 
unfit fgr use s~11 bo used ill the wo rk. 

S,'lmplos ~~.d TGsts~ Tost s of 0.11 r.ntoric.J s s.?,jcif~ oJ. will 
bo rn2.clc by t~1e Engineer in ace orC:.:l.ncc viith t I1C off i.ci...:.l '-<.I>?r ovod 
r.letl10ds described in United Stn.tes Depn.rtmont of J.gric1.:1t1-'-1"() Bulletin 
lifo. 1216 f in so far e.s they ~J?:,}ly n.nd in ar;y C.:l.SC aLl y stc.ndG.rd 
methods s"",ll be used. iVllen tosts ero ma.de n.t 0'1,,0es other th9.n the 
Ln.born.t ory, t:1C Contractor sho.ll f"urnish every :-acility for the 
vorificn.t ion of all scales, measure s and othe r cevice3 w:l ic:l he 
operates. 

Storage of H-9.tericls: I,bt e ri:11s s~n.ll be st or ed s o n.s to 
insure t lle preservation of thoir q·v.ality and fitness for the ';Iork. 

Def ect i ve ~:lateri'lls: All materin.ls r:ot conforming to t he 
r equirement s of those speeffien.tions sho.ll be considered e.s defective, 
n.nd all such mat erials, whether in ;:>lace or not , shell be rej ected 
and shell be r BlllOVGd immediately from the site of tho work, unless 
other-l ise permitted by t he El'Gineer. No r e jected mater i~l, the defects 
of which have be on subsequently correcteu, shn.ll -DO used unt il ~p­
provn.l ha.s beon g iven. Upon fn.ilure on the part of t he Contrn.ctor to 
fer thYli t h cO"lpl~' with any o::-cler of t he Enginee r ",,~f.e under the pro­
visions of t:'lis article , the I~:i.1gincor 50011 l1:l.vQ • PJ,uthority t o re-
move ay,d ro)leco dofe ct ive mc.tcria.l n.nd t o C:od-.'.ct ·ohe cost ef r mTIovn.l 
and rep1o.cc'11ent fl'Orr. ar-¥ ",oneys due or to bec OT1e Lue the Contr1'.cte r. 
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7. LEG:.!. REL.~TIONS 1.NJl RESPONSI BILITY TO THE PUBLIC. 

Lw..,s to bo Observo(l: The Oentractor in assuEled to lnve 
made himself falniliar with aml at all tiaes sMll observe and COl:lply 
Vii th all Feelera) , J.nel StJ.te In;,;s ~l.n(l local by-la:.-;s, orclin"-::1.Ces and 
regulat ions in [>,ny I!1J.nner a::'feet iI'.g the conduc t of the work, and 
sMll inclerrmify am: save harmloss the party of the first p..'\rt anc_ 
its roprosento..tivcs a.gc.inst o.ny claim o.risi:ng fron tho violation of 
any such lc..i7, by-law, orclino.nco or ra.::.~l~t ions, whct!!.cr by himself 
or by his ol:lployees. 

Permits a.net Licenses: The CorJ.tra.ct or ::shc..ll .i.)rocuro 0.11 
permi ts o.nG. licenses, pn.y all charges :l.nd fee s, o.nc. g ive <::.11 not ices 
neccssc..ry Oond incic.cnt t o the l.UC c.nrl lawful prosecution of work. 

Po.tented Devices . ),,1:l.terials and Processea: If the Con­
tractor is requi r ed ' or desires to use aI'~ clesign . device, material, 
or process covereel by letters patent or copyright, he shall provido 
for such usa by suitable legal agreement with the ?CItentee or O\'mer 
a.nd a copy of t his agreement shall be file(~ with t :,e Po.rty of the 
First Part; if no such agreement is made or filed as noted, the 
Contractor and the Surety shall inderrmify ancI save Mrr!1less the 
County a.nd State from ru'Y and all claims for infringement by reason of 
tire use of any patented design, d0viee, material or process, or aI'~ 
trade mar k or copyright in connection vlith the \70rk c.greed to 00 per­
formed' under tho contract, ancl shall imlemnify the County and State 
for any costs, expenses and d1l.l1lil{;es whicil it TIDy be obliged to pay, 
by reason of mw such infriI'.goment, at any timo during the prosecution 
or after tho completion of tlm work; provided , h~/ever, that the 
State hereby assumes the responsibility to defcna. aJ'Y c.nd all suits 
brought for the infril".gement of any patent claimed to be infringed 
by the design, typ:e of construction or materi:>.l provided for in 
plans furnished the Contractor by tho State, ani'. to hold the Con­
tractor ~.arrnless on account of such suits. 

Federal Participation: On Federal ~iQ Projocts, the 
U. S. Gover",,,ent partici?Q.tes under the provisiong of the Federal 
Highway Act. This act ~)rovides tMt the Oonstruction worksMll be 
done under the direct supervision of the State HigLmV Department; 
it does not subject , tho Contractor to eomplian"" '.7 : t ll the Fed.oral 
l aws relo.tiviJ- t;) hours of labor etc. on Govcrn'!1cnt c ontracts. 

St~,te Partici)??tion: The attention of the bi(1.der is 
invited to tlle fc.ct that if the proposed wor}~ is a State aid 
Project in \-Illich the State of Texas partiCipates in the improve­
ment through the StMe Highway Dopartment in oocordance with the 
provisions of the State HighY/D.y ,",ct -- eMpter 190 - - Acts 1917, 
anet subsequent :::.nendments by the Legissature of the State of TeX:J.s, 
that thG acceptmlce of this contract and of the c01!r;;>letod ,-,ork 
illlder this contract requires the appr oval of the State Higmvay 
CommiSSion, but such approval will in no sense make the State of 
Texas a party to this c ontract. 
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ResterD.t ion of Surf~ces Oponed by Pe=i t: The Contr~ctor 
sh:l.ll not ~lloVi ar:y :;nrty to n~ke M o?oning in the highm::.y unless a 
duly .:>.uthorized permit is :;:lresentcd.. Until the ;,ecopt~ncc of the 
worl, to be :;>erforLled 1111<1er tho contro.ct, the Co"tr~ctor sh:l.ll m..".kc all 
necesso.ry repe-irs in tI!l tlcce?t~ble !ro;mer, tit 'rmy point in the Rood\'lay 
where arw ope'ling ho.s been lI1."\cl.e by duo tluthori ty. Such r e:pa.ir vlOrk 
will be pai d for by the :pa.rty to vlhom the :;;>ermi t is issued on tho 
b~sis of ''Extra Work" o.s provided for in the se s::?Ccific~tions, e.nd 
said work smll be subject to the stlme conditions as the original 
v/ork performed. 

So.nito.ry Provisions: T:le Contr~ctor sl1D.ll pr ovid.e ~nd 
nn.into.in in a neo.t, sanitary conc'.ition such o.ccolllr.lofultions for tho 
usc of his employees as rmy be necessary to com:;;>ly with tho require­
ments ~nd regul~tions of the State Department of He::.lth or of other 
o.ut'lorities i1D.ving jurisdiction. He shall COJ!!'lit 110 public ltlUiSo.llce. 

Public Convonience Md S~fety: The s::'fety of th0 ge11ero.l 
public along or ne::.r the 1'0&1 n.nc the convenience of traffic are to 
be regarded as of ?rime importance. If the contractor constructs 
tem:;:lorary bridges and provided temporary stre fJ.m c r ossings, his 
res?onsibility for fJ.cciclents sl1D.ll include the rood\'lo.y o.pprofJ.Chos e.s 
.7ell as the structures of such c r ossings. Materio.ls stored upon the 
11igh\7o.y shall be ;:>lace<1 so o.s to c~use as little obstruction to the 
traveling public o.s is considered necessarJ. No section of rood 
shall be closec to the public except by expre ss ::?Crmission of the 
Engineer. When the rood under construction is being used by the 
traveling publiC, special attention shall be po.icl t o keeping both 
the subgrade ::.nd newly laid surfaeil".g in sudh con<lition th:l.t the 
public eml tro.vel over same in comfort o.nd sc.fety. The Contr~ctor 
smll, fJ.t his ovm expense, "ro:w' !rochine" t he subgrncle and ~ll coursos 
ado.ptod to such treatment when 3.1" .... 1 oos directed by the Engineer. When 
so provid.ed on the typical cross section, and directed by the Enginoer, 
Concrete BOose, Concrete Po.vement, Oond other suitable pavements slli~ll 

be constructed. onc-hc~lf Dot Do t D:IC, openo<l and rnD. intn.incd for trn.ffic. 
The Contractor smll coopero.te with the Enginee r in the.regulo.tion of 
tro.ffic . 

BOorricoc0s. Do.nser. Wo.rning ancl Det ()ur Signs: The Contro.ct­
or sho.ll provide, erect n.nd maintain 0.11 nece ssary bo.rricodes, suit­
able o.nd sufficient red li~ltS, do.r.gor signo.ls, and Si~lS, provide a 
sufficient number of watchmen =d ta.'<:e all llecess::>.ry preco.utions for 
the protection of the Vlork Md So.fety of' the public. Highwo.ys closed 
to tro.ffic shall be protocted by effective bo.rricD.des on which shall 
be placed n.cc0ptable wo.rning signs. All barricD.des and obstructions 
sl1D.ll be illuminD.ted o.t night a...,d all lights for tllis purpose shall 
be lmpt burning from sunset to sunrise. 

Use of Explosives. ,Vhen the use of explosiVeS is necesso.ry 
for the prosecution of the worle, the Contro.ctor sl>..all use the utmost 
care not to e~.nger life or property. All er) losives shall be 
stored in 8. secur0 !rolmer o.nd 0.11 such storage plo.ces smll be mn.rked 
clearly "DP.l-TGEROUS - EXPLOSIVES" o.nd shall be in co.re of !::qmpetent 
wn.tchrnen ot all times. 
7-1615- 2 
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Prcscrv<:!.t ion c.ncl Rostol"D.t ion of PJro-·)crty, TroG s, ~::ionuy:.ont s , 
£li2..,.: The Contro.ctor shc.ll bo res;?onsible for tho )re3er-l,-,.tion of 

~ll public rmc"i.. priv:!.tc ?roporty t . trees, r.10:r..Ul:10 IitS, etc .. , :-.10116 ::'..nc.l 
o.clj':'.ccnt to tho ro·-:.tl .. -,o..y c.nd s1nl1 usc: OVCr'lJ ?rcc':}'ution n0CC SS~l""J to 
prevent da.~e or injury thereto. He sho.ll usc suito.01e precc.ution 
ncccssD.l'y to prevcnt druIngc to pipes , conduits c.nC_ other 'U..";.c.orgroUl1cl 
structures Done Slln.l l protect co.rcfully from cli s turb:u'lcC or cl~_1...'"1.gc ell 
lc.nd !:10nur.1Cllts ~nd property mtt.rlrs until ~n D.ut :·lOrizCl~ ~:e.o.t ·ll~s 
witnessed. er othcIwise referenced their locatien [>'nd sllC-ll not renove 
tllem until directed. The Contractor shall not injure or ,:estroy 
tress or shrubs nor remove or cut them Ylithout prop~r authority. 17110n 
or where mry e:irect or indirect do.n~e or injury is econe to public 
or privo.te property by or on a ll:count of mry act, ohlission, neglect, 
or misconccuct in the execution of the work, or in eonsequence of thc 
non- oxGcut ion tllcroof on tll0 pc.rt of tllG Contro.ctor , he 5110.11 restore 
~t h i s oYm expense, SUC11 property to 0. condttion sil~il::o.r or equ.::o.l to 
t~1.c.t existing buforc such c!c.mn.go or injury y/['.s done, by rO:;?-,:'iring,. 
rcbuiltling, or otl1cJ:"Itiisc restoring S['J!l0, or ho s~lo.ll r.nkc G'ooc. .... such 
dnnL>ge or injury in o.n acceptable mnl'Lcr. 

Res-'?onsibilitv for Dqnq.ge Clo.ims. Etc: The Contro.ctor 
shc.ll Silve :lC\I'l:Jle ss the Pc\rty of thc First Po.rt nne: 0.11 of its 
rcproscntn.tive from 0.11 suits, D.ctions or clD-ir.1.s oli ar.y Cho.rMtor 
broueht on n.ccount of 2.l"';j i~:JtD.">ios or tlnrn.'J.gos susto.incd. by ~ny ?crson 
or prop~rty in conscqucncu of D."P.y negloct in so.fcSUCrtii:.;'5 tho "t·/ork, 
or through the usc of 1.L~o.cc odtC'.."blo !!lO.t orials i n the construction of 
the imlJrOVel:lCnt or on n.ccount of crry c.ct of omission, by the s~iu.. 
Contro.ctor , or on acc oUllt of m).;! clo.ir~s or o.r.10Ul:ts recovered for o.ny 
infringement of patent, trD.clo =r}~ or copyrig:lt·, oxcept ~.s h.:;rein 
elsewhere s:;>ccificnlly proviG.ee~~ or fran ~TlY clail~s or o.mounts 
ar i siTl.g or roc overed under the 1I;/orkY:len's Compcl1sc.tion I.,.a).vs", or 
any othor l~w, by- la.'.7 t orclinD,ilcc, orc.or or cocrec. He shOoll be 
ros:;>onsiblo for 0.11 uD.J11.:l.ge or injury to pro;?erty of o.ny chc.r o.ctor 
('.uril'.g' t llC :;>rosecution of the V/ork resulting f ro", o.ny o.ct, Ol"ission, 
neglect or i~lisc ollLluct i n his IJQ.!m.c r or netllo('!. of exocuting s::1ic. ""lark 
s,:\tisfc.cto!ily, or dUG to his non- 0xccution of so.icl work or at ;:my 
tine due to de feetivG vlork or l:l,-,terials. Ho s:.,. .... ll not be r oloo.sod 
from Sn.it1. rosponsibili ty l.."L11t il t he rOCJ..li:/C-Y s hull llD.ve been cOi:1plc ted 
an(' .. o.cc0~ted. C,:lC: so l:TI1cll of tho r.10noy clue tho sn.id. contractor 1.U1u,er 
<3.11e .. by virtue o f his contr3.Ct n.s sl1!!ll bo c ons i c.cred n(';c o ss2.ry by tho 
State Higmlo.y Department may be roto.inGd for the usc of t:lO Sto.to or 
suroty ;nay be hol d until such c.foreso.id clo.ins hc.vo beon sottlell c.nd 
suito.ble cvic.cmce to thc.t effoct furnished t o the State Hig1wrW 
Dop-3.rtmcnt . 

Contre-ctor ' s Ros'Jonsibility for Worle: Until tho o.cc e:;>t ­
['.r!cc of the work by t he! Enginee r DoS oviC.0llccd in ·..-Jriting, it sh0..11 be 
1..111t1.or th,.:; cl1n.rg o s,1"ld ccro of the ContrD.ctor. Ho shall tc..lcc every 
110 CCSSD..:r""I:J pre co.utior.. a.go.inst injm'y or t:'o..~·c t o CollY pn.rt thoreof 
by tho o.ction of tllC o le!21cnts or f r om .?ny othor Cc.uso , ,-,hc tllcr c.risipg 
f r om the execution or from the non~executioll of tho worle. Tho Contract­
or shD.ll r ebUild , r c?o.ir, r estore o.:"lC_ :!1...--U(O gooel, ~t his m-m cx:;;>cnsc., 
all illjurios or da;nc.gcs t o c.ny ? ortion · of the wor le occo.sionro by any 
of tho D.bovc causes be foro its cor:l::;Jlotion o,nd. c.cccpto.ncc. In co-so of 
sus~)onsiol! of '.'!or lc f r o:.n any Cfl.USC wl1atcvcr the Contractor s110.11 be 
rC3:;?onsib l c for a l l !'!12.t ~rin.ls, ~nc s!1D.11 :?roporly store tl~om if 
E0COSSo.ry; l10 01n11 )2"ovic.o suitc..ble clrc:.i:n.c.go of the roo::.:wc..y ':)'n<l 
or::ct t 0l;1::>0:... .. ury stru.ctUl'OS whe::::oe noc c ssc..r-.f. 
7-1515-3 
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The Contractor will be ,required to maintain the road in 
first - class condition until final 'acceptance. Whenever. in the 
opinion of the Engineer, any roadway, or portion thereof, is in ac­
ceptable condition for travel, it shall be ' opened to traffic as ~y 
be directed a.'1d such openiIl€ shall not be held to be in any way >::.n 
a cce:;>tance of the roadway or any ) art of it, 01' as a waiver of any 
of the proviSions of these specifications and contract" Necessary 
repairs or renewals made 011 aTJ;Y sEiction of the roadv!ay, due to it s" 
being o:;>ened to travel under instructions from the Engineer, to 
defective materials or work. natural causes. to ordir.ary wear and 
tear or otllerF,ise, pending cOr.1p let ion and acce:;>tance of the roadway, 
shall be performed at the ex:;>snse of the Contractor. The Contractor 
sl1all harrow, drag or othelWise maintain the com)leted sections of 
the road, until final acceptance of such section. in a manner approved 
by the Engineer. Work on this contract will be accepted in sections 
as she""n on plans, but the retained percentage amount y!ill not be 
paid on an~y section until cOin:)letion and a6ce,tance of the entire 
:;>::"oject . 

Personal Liability of Public Official~ : In carryir~ out 
any of the above provisions or ill exercisir.g £:ny, :;>o";:er or authority 
granted to hin by this contract ther'e shall be; no liability upon said 
Engineer or ;1.is authorized asni stants, eit.l:.e!" :vel"sona.lly or as an 
offic ial of the County or State, it being under~~lll~dG t J""t in such 
matters he acts as the agent ~nd represen~ative of the County or 
State. 
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8. PROSECUTION AND PROGRESS. 

Subletting or Assigl1in,?; of Contract: Before any Vlork is 
sublet or assigned by the Contractor, he shall advise the Engineer 
in writing, giving a descri~tion of the work to be sublet, the name 
of the subcontractor, the number of teams and the amount of equipment 
owned by the subcontractor and the tiLle required for completing the 
work. He shall a.lso furnish the 3nginecr a statement from the sub­
contractor advising that he unQerst=,Is thc plans and specifications 
and is :;:>roperly quelified to ;)crform such work. No subcontract smll 
be valid until a p:;:>roved by the Engineer. 

Prosecution of Work: The Contractor shall begin tho work 
to be performed under the contract on such date as will enable him to 
complete it within the time agreed upon. The Contractor smll notify 
the Engineer at l east ~nenty-"our hours before b0gir.ning work4 lIe 
shall start tho work at the :;:>art of tho road designated by the 
Engineer QJ1d shall prosecute the work o..t ~s ma.n;y difforent points o.s 
tho Enginoer shall direct. 

Limitations of OpeN.tions: Tho Contract or shall at all 
times conduct the \7orl~ in such mar.110r and in such sC'2.uencc [1..5 will 
insure the lea.st :?ro.ctico.blc interferonce with trQffi.c ~nd he sh.:lll 
have due reGard to convenient detours. He shall llO1:; opon up work to 
the :;:>rejudice of '.70rk alrecdy started and in this f()~,tllre of the 
prosecut ion of the work shall be Governed by the ordors of t"e 
El1..ginocr. 

Character , of \Jormen ::.nd 3guipment: Any foreman or work­
man employed by the Contractor or by any sub - contractor Vlho, in the 
opinion of the Engin'Jer or hi3 authorized r epresentative, <ioes not 
perfOl~ his work in a proper and skillful me.nner or is disrespectful, 
intemperate, disorO.erl.y or otherwise objectionablo, shall at the 
written request of the Engineer 1J;tforthl'lith discharged by the Con­
tractor or sub-contractor em?loying such foreman or worl=n, and 
Sllan not be employed. a.:;ain Oll any ;,:>ortien of the work without tho 
written consent of the E!lb'inoer. Should the Contr1".ctor fail to 
remove suoh person 01' ?orsons or fo.il to furnish suita.ble a.nd su;f­
fieient machinery, o'luipmelOt, or forco for the proper prosecution 
of the W'or)r, the En;-ineer may with- hold al l esti=tes, which are 
o. =y become due or l1l:1y suspend tho Vlork until such ordors arc 
complied with. £To item of equip!TIent or m::.chinery o.fter onee being 
plo.ced on the werk, shall bo l"cmoved without the censent of the 
Engineer. 

All workmen nmst have sufficient skill and experience 
te ;':>l"eperly perform the work assigned t hem. All wormen engaged 
on special work or sldlled work,:mch as Bituminous coursos or mix­
tures, Concrete bases, pavements or structures, or in any trade, 
shnll have had sufficient exporience in such work to pr operly and 
satisfa.ctorily perform it nnd operato tho equipment involved, 1".nd 
shall mo.ko due n.nd ::;>ro;:>er effort to execute the work in tho manner 
?rescribed in these s;?ecificn.tions . , Otherwise tho Engineer may 
take action as above prescribed. 
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Tc:m-;)Qro.ry SusDonsion of ~'/ork: The :!Snginccr she.ll he-va tho 
D.uthori ty to suspend tho Viorll: Yrholly or in po..rt , for such ~)o riod 2.8 
he rrcy deem nocoss~, due to unsuit:J.olo \lo['.thor, or to such other 
conditions 0.3 2.ro considered Ullfn.voro.blo for the suito.blc ::..)rocCC~.lti0n 
of the \'Iork, 'or fm.:" such t imo e.s he mc.y doom nocoGs')'ry cuo to the 
failure on tho pn.rt of' tho Controotor to cm'ry out ordors givon, or 
to perform n.ny provision of the contr~ct. Tho Contro..ctor sr~ll not 
suspend tho worl{ nitllout o.uthority. 

Computation of Contract time for Complotion! Tho Contractor 
s218.11 perform tho Hork in an acco;:>tc.blo =!ll10r =<1 within the timo 
stated in tho contract. For the purpose of computation tho consecutivo 
working days shall bo considered as 'beginning 15 dc.ys aftor tho date of 
writton authorization by the State Higbl'Tay Engineer to begin \"lork. In 
OOju<3ting tho contract time for tho completion of tho roOO"ay tho 
length of time, ox~rGssod. in cl.:::.ys during viilicll tho prosecution of the 
work hn.s be~n QelD.yed or suspended in consequonco of tho unsuitable ' 
condition of the weD.ther or other unfavorablo conditions not by D.ny fault 
of the Contractor, or in consequence of any act or omission of the State 
Highway Department, shall be allovled tho Contl'actor in vlOrking days in 
making tho adjustment. The adjustmon~ shn.ll be rode and certified to 
in writing by the Engineer. Suno2ys and l ogal hqlidays shn.ll not be 
computed as working days. Requests for extonsion of time shn.ll be in 
writing. If the satisfc.ctory co:npletion of tho controot shall require 
work n.nd mD.torin.l in groater n.iTIOunts or qut>.nti tiGs thc.n those sot forth 
in the contract, then tho contract time shn.ll be increased in the sn.mo 
ratio as tho additionn.l vlol'k bears to tho orig:tnn.l work contri:'.ctod for. 
Ne D.llo\'mnce shn.ll be lnn.O.e for delay or suspension of the vlork due to 
fault of tho Contractor. 

Failuro to Complote tho Worle on Time: It is further D.gl'eod 
by the pn.rties heroto that in caso all Vlor}~ required under this contract 
is not com:;>leted vii thin t:le timo spocified i n tho Propose.l and Contract, 
dD,lroge will bo sustained by the pn.rty of the f irst part and tiia.t it is 
and 17ill be difficult or impossible to determine tho actual do.m.".ge wgich 
the j?D.rty of the first pa.rt vlill sustain in the evont of c.nd by roa.son 
of such delay, anL it is thol'efore D.greed that sa.id Contractor, pn.rty 
of tho socond pal't, will ) ay to the party of t he first part as liquidated 
d~lIDges as provided in tho following schedulo: 

For .Amount of Contract &~ount of Liquidatod 
d2JJlagos por da.y. 

, ~ J5 ,OOO or lcs~ .•• o.o •••••• o •••••• ••••••••• • • ••••• o ~ 5.00 
Morc tl1D.n :;~5 ,000 Oond. loss than $10 tOOO ............... .. .. 10.00 
~~lO,OOO or less t han ~?20,OOO ••••••••• • ••• a •••••••• 1 5.00 
.S;20,OOO or loss than ; ~50,000 •••••••• •. .•• . ••.•.••• 20.00 
i\ 'l?50 ,000 or morc ...... ~ ................................ ........ ................ .... 25.00 

U"lcss otherwise specified tho Dmount of liquidated dDJnD.gos 
montioned above shn.ll bo deducted from monoy due the Contractor. 

8-1615- 2 
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Annul~ent of Contract: If the Contractor f~ils to begin the 
work lmder contract within tl~e time specified, or fails to ;?erform the 
wo:tk with sufficient Vlo::kmen :and equipner.t or with sufficient =terials 
to insure tile prompt com:;,lotion of said ,",ork, or s;,all ;?orform the wO::-k 
unsuitably or shall negleet or refuse t o remove rnat0rio.ls or ;?Orform 
aneVl sueh ·.7or:c as s:1all be ro,j ectcd as defective or unsllitq.ble, or 
s;1D.11 discontinuo tile prosecution of the ·.70rk, or if the Contractor 
shall b0ceme insolvent or bo declared bankrupt, or co~it any act of 
bar.kruptcy or insolvency, or ~llov! any final judement to stand ngainst 
him unsatisfied for D.. pO!'iod of 48 hours f or shall r.1D.kc ~n ~3sisnmont 
for the benefit of creditors, or from o.ny other cause nho.tso 'Jver s:10.11 
not carry on the Vlork in D..n n.cccpto.blc H.:'IDlor, the :Engineer shOoll giv~ 
notice in "rriting to the Contre-etor o.nd his Surety, of such delay, 
neglect or defe-ult, specifying the scone, ,,.,,nd if the Contro.ctor within 
0. period of 10 days o.fte r SUCl1 notice sho.ll not proceed in o.ccordo.nee 
thorC',;ith, thon the '~rty of the First Part sho.ll, upon nritten 
ccrtif~catc from the Eneinocr of the f~ct of -such dol~y nogloct or dc­
fo.ult and the Cont r aetor's f:,ilure to comply with such notice, ho.ve 
full pry,/er o.nd o.uthority, without viol::>.ting the centr::>.ct, to tMe the 
:;>ros0cution of ti1e work out of the h.."nds of the Contr.':'.ctor, to , a:,;>pro­
;?ri:::.te or use o.ny or 0.11 mo.terials :1nd equipment on the ground as rr::..y 
be suitabl e ancl. acceptable and (, ......... y unter into an agreement for the 
complotion of said contract accordine; to the terms and provisions 
thereof, or uso 3uch other mothods as in his opinion shull be r C\juircd 
for the comp10tion of said contr,."ct in an acceptable manner. All costs 
and charges inclliTed by the part){ of the first ;?:,.rt. together ':Iith the 
costs of cOr:1plotil1g the ,lork under contract. shall be deducted from 
any money due or \7hich may become due s::o.id Contractor. In case the 
expense so incurred by the Party of the first part shall be less than 
the sum which Vlould 11D.ve be o11 payable under the contract. if it had beon 
compl eted by said Contractor, then the said Contractor shall be entitled 
to receive tho diffe r ence , a.nd in CD.se such oxponse shall exceed the sum 
'7hich vlould ho.ve been p:o.yable under the contract, then the Contrt1ctor 
and the Surety. shall be liable and shall pay to tho party of tho first 
~rt the amou-'1.t of said cxccns. 

8-1615-3 
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9. lIEASUIlEMEHT AND PAYMENT. 

MC::l.suromont of QllD.ntitics: All work com:') l ctod unu.cr tho 
contrc.ct sll1l11 b e mo,Clsured by tho Enginoer ,,"ccording to Unitod Stc.1;es 
St:lnd~rd r!icD.sUI"es ~ unloss othoIwise n.~·rocd u:?on in writing. All 
longitudinc.l mco.surcments for Dorea. "-/i11 be rn.:-.d.e c..long the Q.ctu.'ll surfC!.co 
of tho ro.w..w,,"y :1nd not horizollt .:1.11y. ::\nd llO doduction ·J ill . '00 nndo for 
fixtures in the roc.dw.?y ho.ving ::'.n a.re.? of 9 squn.ro feet or l ess. Then 
for 0..11 tr~nsvorsc mco.surumcnts for norco. of B:::.sc Courses, Sux-f.::..cc COUl7se::::." 
.?nd PD.vements, the dim:msion to be used in CD.lculD.ting the p:;.y o.re~ s11.'1.1l. 
be the neat dimension sho'iffi on Pl=s or oruored in writing by the Engi­
neer. .All m8.tcric.ls · 7rhicll :'.ore s)ocificd for ZTlon.surcmcnt by tho CUl1ia yard. 
loose mco.surcmcnt sh...'1.11 be ho.ulcd in c..~provod st .~nd~rd vehicles :::!.nd m~'1.­
sured therein D.t the point of delivery on the roc.d. StClnd:c.rd vohicles 
for this pur-,::>OSG ll1D.y be of D.n<T typo or size s&.t isfo.ctory to the Engineer, 
provided thD.t the body is of such,," type t ho.t the actun.l contents n~y be 
reD.dily D.nd D.ccuro.te ly determined. ED.ch o.)proved v0hicle must beD.r ·:m 
identific~tiol1 mo.rk indicating specific .:").):t;lrovo.l by tho ZTl.gil'!cO r or lli!;l 
reproscnt:) .. tivQ, c.nd ~lso D.. pOl~ma.ncnt :,?lo.inly leg ible llunibor. ThG 
Inspector rray r eject 0.11 10D.ds not hD.uled in such o.p::?roved vehicles?, . 

'. 
Sco~e of P."ymellt. Tile Contr:c.ctor shD.ll D.cce;ot the ·c oill:?cnSo.­

tion. o.s horein provided , in full po.ymont for furnishing 0.11 m."terio.ls, 
l~bor, tools c.nd equipment nccos sC!.ry to the com:'Jletod work ~nd for per:­
formil".(; :c.ll ·:Tor], cOlltempl:c.ted o.nd cmbr~.ced under the contract; o.lso for 
loss or do.rno,.gc :1.rising from the no.turc of the '¥7ork, or from the c.c~ion 
of the clements or from any unforesoen difficulties u~lich lro.y be encoun­
tered durir,g the prosecution of the work until the fil1D.l o.ccepto.nce by 
theEngineer. o.nd for &11 risks of every description cOlmected rrith the 
prosecution of the work, C.150 for 0.11 expenses incurred in consequence 
of the susponsion or discontinuance of the Y{ork as hm:"oill spec ified, 
D.nd for o.ny infringement of ~~tent, tr3de rra~k, or c07Jright; end for 
complct ing the work D.ccorc1.illC to the :?l:l...'ls o.nd s ::?ecificD.t ions. The 
pn.ymont of o.ny current or final estirrntc or of a.ny r otc.illcd pcrcont::1go 
sllr:.ll in no WD.y a.ffect th0 obligo.t ion of tllC Contr2.ctor t n.t his OF/n cost, 
to re:;>o.ir or r enew o.ny defective p::>.rts of the cOEstruction or to replo.ce 
D.ny defective mCl.te rio.ls used in tl1e construction lmder the contro.ct D.nd 
to be responsible for 0.11 d -.mages cl.ue to such defects, if SUCl1 dJfects 
or ' d~cs ~re discovored on or before the fino.l ins~JCction ~nd ~cccpt­

D.nce of the Vlork. no moneys po.yo.ble under the contro.ct, except the 
estim~tG for the first mO:L1th or PG!.~iod, s110.11 b0como duo if the Engineer 
50 elects, u-'1til tho Contro.ctor s11o.11 s:\tisfy the Engineer tllO.t he hD.s 
fully settled for mo.t eri~l s o.nd o<;.ui pment used in or upon tl1e 'lTork =d 
la.bor done in cor.:J.:cct ion the r<rv7 i th .. 

Po.ymont o.no. Com'JonsD.tion for .Altered r'=ntities: When Altoro.­
tions in plans or quantities of work e.s :18reinilofore ~rovided for are 
ordered :>"'ld pcrfoITled ruJd ,7:,en such ·Clltero.tions result in increo.se or 
decreD.se of tho 'iun.ntity of work to be performed. the Contro.ctor slw.11 
D.ccept po.j~ent in ~Qll ~t the contrD.ct unit pr i ce for the D.ctuo.l 
quo.ntities of ':Tork done o.~ld 110 ~.llol'TD.nce rTill be rn.."de for D.ntici:;>.".ted pro­
<tits.; 
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E::::tr~ m:d Forco Account ),Iork; Extra. Wori<: ordorod e.nd accopted 
s11 ... 'l.ll be ];ic.id for Ulnor e. "Sui'plementn.l Agreement" or e.n Force .Account 
~s c.grcod upon, [\;s herein provided c..nd, ill c..ll ca.scs, before tho .... .,ork is 
st('.rted. When e.lterations in the plc.ns or t;10 \"Jork aro productivo of 
incrc~sod unit cost or decreased unit cost to Jv ~ .:.o contr:'!.ctor, n f[>..ir 3nd 
equitc.ble sum to be fixed ::md nhOl"/!l in a "Supplementc.l Agreement" signed 
by both Contrc.cting Parties bufore such ,Iorlt is started, shall bo c.dded 
to or deducted from the CO:1trn.Ct unit price as the c~.se Yfk'J.y be". ",\'hen fhe 
;Engineer deems it imprn.ct ic(>.ble to h:?ndle ar,y Extra 170r k order ed on tho 
Unit price bc.sis tho Supplomontc.l Agreem.:mt lllD.y be mc.de up in ~rry pr~ctic;:,, :' " 
form desirod, or the -,"lork rIDy be ordorod done ['.nd ::?G.id for on ~ Force Ac­
count basis ~s foll~7s: 

(a) For all lc.bor, toams ' " Dond foremen in direct ch~rge of the 
specific operation, tho Contr('.ctor slll>ll receive tho current locn.l rc.t e 
of welge, to bo agrood upon in \7riting before starting such '"lork, for each 
and every hour th!l.t sc.id labor, tec.ms n.nd foramen c.rc actu::l.lly engn.ged in 
such ",erk, to which she.ll be n.dded an D.mOU1lt equc.l to fifteen per centum 
(15%) of the sum thereof. "No charge shall be made by the contre.ctor for 
organizo.tion, overheo.d expense, nor sh:;ll e.rry charge for su;oerintcndence 
be made except when t:"lCre shall be necessarily employed on the proposed 
extr~. work at ('.rry time a.nd in ono place six (6) laborers or more in 
which case e. forerIDn m:\y be enployed and his e.ctuc.l oxpense to tho Con­
trn.ctor chargod to the Extrn. \7ork for the e.ctual time omployed. 

(b) For all mc.tcl'ia.ls usod, the Contractor slll>ll recoive the 
actual cost of such rnc.terials including fr(jight chc.r gcs, e.s shmm by 
origine.l receipted qills, to "hich cost shall be added e. sum equnl to 
fiftcen per centum (15%l t;lereof. 

_ (c) For c.n:y =chino per,ler tools or equipment, iniHuding fuol 
and lubrieants. \7hich ~t mn.y be deomed nocosse.ry 01: d~sirn.ble to usc, 
tho Engineer shall e.ll~7 the Contra.ctor a rec.sonable rental price, to be 
c.grccd upon in ·\7ri t ing before such , . .,orlr is b0guJ1, for c~cll nne.. overy hour 
that said tools or equipment are in use on such work e.nd to which sum no 
percentn.ge sbc~ll be added. 

The comp(lnse.t ion aD herein provided shall be ;cecei ved by the 
Contractor c.s pe.ymcnt in full for extra -,70rk done on a force account 
basis, cmd shall include superintondence, usc of toolG ~nd equipment for 
which no rental i3 c.lleHed, and ;?r ofit. Tho Contractor's reprosentative 
o.nd thc Inspector shall comparo records of extra -;/ork o.olle on a forcc ace 
count basis o.t the end of caeh day. Copies of these r.:lcords shall be 
m~e upon suitable forms provided fo r tllis purpose, by the Inspector and 
signed by both the Inspector and the Contractor's represcntative, one 
copy being for';mrded, rospectively, to the Engineer and one to the Con­
tractor. All claims for extra Hork done on a for~e c.ccount basis shc.ll 
be submitted to tho EngineGr, by the Contractor upon certified statements 
to uhich shall be attached orig inal receipted bills covering the cost of 
and the freigllt charges on all materials used in such rlOrk, ::l.l1d said" 
statements shall bo filed not later than the tenth day of the month 
follooing trot in vlhich the worlt ,/~D a ctw.lly performed, and shall in­
elude all lc,bor qmrges, etc . ,a.nd m:lterial cl:t,~rges in so far as they can 
be verified. 

9-1615-2 
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Freic;ht R".tos: III the OVOllt th~.t <luring (}onG.truct ion the 
frcigllt r:1tcs O!1 m.."\tcri~ls oEtcring into tIle com)lctcd ',+;or l( s!1ould. "00 
incrco.scd, tho Com:ty ";;ill cOT.1:?oncn.tc t:10 Contr:1.ctor t~lC ':'.ln~'..l.1~ t of sue:l 
increaso, but SllOUld tho fro i Ght r2.tes bo decre,,"soG. t}'0 Co=ty s;,.::>.ll do­
duct tho amOUl!t of such docrcas0 from tho C-Iu')ur..t (~UO the Conti"'xtor. 

?~rtit\l P~""iT1n011ts: .At tIle oc..rl.icst ~)oss iblo d:!.to ~~t(.: r tllO 
first do.y of c~ch month, the l~r~gi1~cGr nill 'l1 .. '"'...lr:C curront cstim::'.to in ~.Irit­
ing of tho ffi-'\torio.ls in )lo.co com;,:>loto CI..c"1d tllO o.mount of ':;'or!t performed 
during the preceding month or l)criod G.nd tho vc.luc thoroof c.t t110 unit 
prices C011trD.ctcd for, .?s shmffi ii.l Pro:..)os§1 :llld Contr::'..ct. In M <.: it ion to 
tho o.bovo, o.n estim"..te m:w be mn.do for l,)!:'.ymor:t of sevonty-fivo por cont 
of tho vo.luo of tho rOinforci1Jg stool, structuro.l stool, crushod stO;1O, 
gravol o.sp~lt, ~~ving briclc, or croosoted timber, if so.mo n.".s boen 
insured o.g~inst fire, delivered on tho 1,:;ork n.nQ ~ot u30d o.t tilO time of 
such ostim:J.tc. From tho total of tho f1.i.ll0lli1tS so :'.sc0!"t.:'..incd t s~lc.ll bo 
deducted t en ?or cont to be ret:).inoc UJ.~til ['..ftcl" tIl.:: cOi;l:"Jl ct ion of tile 
ont ire "'7ork to the s::!.t is f nct ion of t:1C ~~iIlcor t ~l1d l:incty (90) :?or c ent 
of the .:l.i"Jount 30 c.sccrtai1'lcd s~L.~ll be :;.J:'..i<l the Contr::ctor. 

J:.Io 0stim."\to other th.D.~1 ~ filw.1 ostiirnta, 8110.11 be m::.d.c i':_lcro 
the value of the i70rk :'tx;rfonnod since t:lC In.st :?recedi~; ?D-yn10i':..t, is loss 
tho.n ono-fourth of tho n.moul, t of t;,O o.vor~e ,,,onthly o3tim .. ".to to be ox­
poctod ascomputod by dividing t:,0 ::l,;llOunt of the contra.ct by tho contra.ct 
time in months. 

Acconto.ncc ~l1d Fi:tlf'.l P~ymcnt: 

(n.) Tho El1g inoe r s11o.11 , as soon ::?s ;or01ctica.blc O1fter the .:eom­
plction of t his contro.ct 9 m::'..ko Co finn.l cstim:~to of t ho runount of r:ork dOllO 
the reunder, ·~nd tllO v ::-.luc of SUC!l -.7orlc, e nd tll'') :Jc,rty of - tho first :X!.rt 
SllD.l1, :It such t i;:}c, \"/itlli~1 t;lirty d~ys from ~nd ::.ofter t he dc.t o of sr' .. id 
estimD..to, e.s tllG county ~~y c l oct p2..y t~lC ont ire sum s o found to bo c.ue 
hereunder, ~~fter deducting thul"cfrom c..ll lJr ovinu3 :?~Yl:1Cnts ['.TId eoll Nnounts 
to be kc:.)t [>~nd C!.ll a..110Ullts to bo reto.incd 1L"1.d.cr the :?rovisio"ilS of this 
contract . All :orior ;':>01rt i:'.l on t ir.ntcs ::md ~1"'yrnc)"t S she.ll bo sub ject to 
correction il: tho filU!.1 ostim..'l.te o.ncl pc.ymont. 

(b) It is r.ru.tuD.lly n.grocd bot':;oon tho :xl.l~tie s ilor0to , t ilo.t no 
cst inntc or ?:J.ymont m..-..d.o undo:,." t:lis COi.ltl~2.Ct, 0::CCpt t:10 finc.l ::.?').ym.cnt 
SJ:1ClII bo conclusive ov i donce of t1l0 :)CrfOrElG.nCO of this contro.ct, either 
Yl~10lly or ill ]:,~rt, Ctgo.inst o.l~T claim of tllC ?D.rty of t ile first :;?t:'..rt, o..nd 
t:1cn not Ullt il tho I e.psc of thirty d.~.ys L'oftor t~lQ D.Cc (l~t .'J.nco of tho -Jerk 
by tho ?<-~ty of the first :?"'.rt; :-.nd no :9:'.;rmonts 5110.11 be c onstrued to be 
an accc:i?tancc of o.r~ d e fective \"ior lc or im:;;>r0:Jcr mc:.tel'iL'ol s t nor 2. 1"010::' .. 50 
from D.ITJ c lo.im fOl~ d;>..."11O.gcs . 

(c) And tho s.".io, Contr:'.ctor :,creby furthor .:!.,,"TCOS th.:>.t the :).:w­
ment of the finnl ~noullt due Ull<.ler this contrc.ct, and the Mjustrnent and 
?O-yment of tile bill r endered. ::0::'''' .'J.!-";; viork (lone i n D.cc orclt:!.l1ce n i tIl c.ny 
2~1 terations of the s '~ .. me , s~l:\ll r e leo.se the ::?~:'ct:l of t:10 first ~~rt :o.nd the 
Stt::!.te of Te:::as, the Enzineer :.?ror.l 2:J.yY and c..ll claims or lio.bility on ~c-

. count of ",m:,le performed under this contr01ct. or "ler~.tiol1s thereof. 
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Work Limited " to Amount "" Of Money Avail:.blel Before starting the 
work there shall be appropriated by the Commissioners' Court out of the 
proper fun~s, an amount which will in the judgment of the Engineer and 
Contractor pay the Cost of the proposed work at the unit prices listed 
in thG contract. This appropriated money will in no case be reduced or 
increased u,lless sf.'.id rGduction or increase shall be agreed to in r/riting 
by the Stato Higl1way Engineer and the Conr.lissioners' Court, and a Ilo;;>y 
of such agreement sl:w.ll bG flli:nished the Contractor. Provided, however, 
the increase or reduction in quantities as provided herein in Sections 
fI.A.loration of Plans or of Cha.racter of :Jark" ~d ifatrt!. Workl' , lIl.::!.y be 
made whenever the total cost of the work is not increased beyond the 
amoney ap;;>ropriated for the work v/ithout such written :J.grecment. If a 
r"eduction of e::;>::;>ropriD.tion is m::id.o in 0. manner other than hereinabove 
mentionod the Contractor shall h.:we cause for court proceedings against 
the Commissioners for miso.::'Jproprio.tion of fundsl,. and. tl10 S:3.id Corrmissionors 
shall be subject to penalties covering misappropriation of funds. The Con­
tractor is hereby cautioned ::l.1ld warned and :::'6'reos tlnt he will receive 110 

greeter :JJnount for the work done than the =ount ap;;>ropriated therefor 
nnd all work done beyend that q=ntity which cannot bo ;.nid for from 
appropriated money, sh:::.1l be done at the Contractor's expense. Should 
the Engineer fail t Oo keep tho Contractor acq=inted with t11e amount of 
money avail:::.ble then the Contractor shoulcJ. request such inform.:l.tion 
whenover it is thought t11::>.t the worle dono has nec.rly utilized the money 
available so t11:).t ho mny have sufficient time to stop the work before the 
a;;>pr opri:::.ted money has been utilized. In c.:>.se such information is. not 
furnisl10d tho Contractor, he vli11 be pe:'l11ittcd to stop tho work until 
the required inform.:l.tien is obtained. 
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CmlB?i(UCTION DETAILS . 

10. EAnTlf.70RX. 

:Jescriutio21 . EartilHOrl( :::;l1all consist of all clearing and 
grubbing, roan:.7ay excavation, charll:el excavat ion, excavo.t iort for struct ­
ures, embar.Jnne:lt , d.iS)03al of sur:'Jlus material, borrO'o"', stl'ip;Jing mater­
ial ?i ts, 07er:l2.ul . sub- base, com~)let ion of subgrade and shoulders and 
subsidiary "ork, all of ",7hich ~hall be done and paid for in accori'.ance 
I'lith the s2ecifications. 

11. CL.BA..t'ING AIID GRUBBING . 

Descri;:>tion. This item shall consist of cleari:'1g the groUlld 
of all trees, brush , rubbish a:1d other objectionabl e rr.aterials 17it:lin 
the lines for clearing desigl~ated on the g:Loul1d by the Engineer, and of 
g rubbing the roadr/ay '\',i thin tl"l8 limits d.esi~ted by the Engineer for 
g rubbing. 

Clearing: All merchantable timber required to be cut, uhich is 
not t o be used in the V/ork, shall be trimmed, and out such lengths, and 
neatly piled alor.g the right of '"lay, as the E:lgineer may direct, all 
othei' tress, not reserved by t Ile En::sineer ;"lit:,in the clearing limits 
together with logs, 1:>rush anc1 "Duff" shall be cut. r emoved and diSClosed 
of as required by thB Ellgineer. All stUffi?S s;l2.11 be so cut that the 
tops shall be at least 18 inches below the finis:,ed surface of the sub­
grade , and Shoulders. All Vi"eeS not required t o be reOloved shall be 
car efully ~rotected. 

Grubbinp,: Except in areas o",hich are to be cover ed \7 ith em­
baJL1Qncnt more than 2 feet in !leizht, all stumps, roots, noed and vege­
table matter embedded in the ground 17ithin the r oads/ay as designated by 
the Engineer s:lall be grubbed or blasted out of the ground and removed. 

Methods of I,easurOlJent : Clearing 17ill be classified as "Light 
Clearillg" a::d "Clearir.g;'. Sect ions of the !:igl'!rlay uhere the trees are 
scattered ro:d isolated and tho ";Io r k of Cleari!lg m,usually light ::ill be 
designated on the r>la.ns as "Li,;ht Clearir.g" a!ld measured by the lOO- foot 
station. All other areas 17ith in the li!1es of Clear i ng established by 
t~le Engineor shall be measured by tho acre as lfClcaringfr. 

Grubbing will be classified as IILiS~lt Grubbing- II a.."1d flGrubbing". 
Sections of the RoruJ:.7ay \711erO the StUIn~S 'lro scattered and is olated and 
grubbi1".g is of a very liCht nature . v,ill bo dosiGn'lted on the Pl'lns as 
"Ligllt Grubbing" o...'1d me'lsured by the 100- foot station. All other 'lre'ls 
within the limits desigl11O.ted. for grubbir.g "/ill be measured by the ac r e 
us aGrub b ingll • 

B'lsis of Payment: All '"lor!r porformed as required 11l1der this 
item measurod as provided above '7ill be po.id for at tho contract unit 
:;>rices bid for "Light Cleo.rillg" per lOO- sto.tion, "Cleo.ring" ?Or acre, 
"Light Grubbint" per 100- foot sta.tion and "Grubb illg" ;:>er o.cro , as the 
case may be, ",7hich :;>rices sl1D.ll be full compm:sat ion for furnishing 
0.11 l~bor , materi'lls , equi~nt, tools and incidentals necess'lry to 
complete tho ",orlr. 
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12. ROjJ)\7:~Y :SXC':'VATION. 

Dcscri"'C>t iOl1. Tllis i!orl;:: siln.ll cons ist of OXCD..VD. t ing the roDii-.K).y, 
removing ant so.tisf:1.ctorily disj?osing of 0.11 ma.t orio.ls to..l;::cn frOID -;",,oit:lin 
the limits of the -:70rle, o.nd sho.ll incluc_G 0.11"" .exco.vo.tion, sh,_'1.~~ib;;g ",nd 
sloping necessary for the construction, ::?rc:?D.~D.t ion c..nd COITf,)lcticY!. of c:.ll 
cmb&:llrnonts, 3ub,;rc.dos, shoulders, 810::>08, gut t ers, intorsoctions, ap::'Jro­
aches and priv~.to o:ntr-n.nces, Q.S dire ctod, str i ct ly to the ro c;.uirod ~lign­
ment, g rooc o.nd typical cross section sllo~:m on t he :?In.ns. ..r.\ll ~no..tcri:l1 

exco.vo..ted. horclli1dcr of ~:lllc..tevcr li1 .. :..to :~i~l s l1£!.ll bo considered IIUacl~ssifiGdlf 

unless in the Pro:)oso.l, ?rices are r e questod c.nd. tor-dared for f'Solid Racle" 
.:lnd.. "Corrn-non!! oxcc.vn.tiOTI, in ":Thieh case .0.11 m'.1terio.ls s~illl1 be elc..ssificd 
as follo,-;s: 

;'Solid RockH sml1 include all rock masses -."[Ilieh cD.r~ot be re­
moved '7i thout blast ing, £'.lso £'.11 dietac;led r ock or boulders moo.suring net 
less tha::.". or.:.G-rolf cubic y::.r(l eo.ch. 

"Cemmon" excavation shall include a ll other mc.terials oncountered. 

Construction- Methods: All suita.ble m:J.terials removed from tile 
excavation 811 ......... 11 be used 38 :.:::u- C.S ~1ractic[\ble in the formation of tll~ 

embo.nkment, sub3'ro.de, shoulders, o.nd o.t such ot;le r ;:>laces as directed. 
No Gxc~v[\ted rn.c.tcrinl shD.ll bo Vlc.stcd "\7ithout permission, o.nd. when such 
mo.tcriD.l is to be i.7.:'..stocl it shD.ll be d.is]oscd of 0.8 directed by t :1C Engi­
ncer. No :1~,-Yi110nt 17ill be ill~lo for o.r:~l cxc~-vn.ted mc..tcric.l ',':hich is used 
for pur:;?oscs other tho.l1 t~lOSC clGsigIln.tcd, CXCO ~)t ,':!-G l1creinbofoTo :?rovidod 
under :lRights in o.rtd Usc of lk'\terin.ls FOlli::cl OJ.1 tho Work". During tho 
construction of the roDiJ::;ay the roc,ecbed SiDll be mo.h,t-,.ined in sucl1 condi-
tion tl1a.t it will be -0'011 drained at 0.11 time s . Sido ditches or gutters 
emptying frOi11 cuts to olTIDa..nkncnt s11o.l1 be s o COi.1structod as to avoid 
dnro....-:.go to cmlxl..T'Jnl1cnt by orosion~ Solid roc:: c:::c n.vo.tion s11,::.l1 be c~rried 
6 inches be lon subgrc.do, ~nd shouldcr surface D.r!d "b::..clcfillcd 1t as rrEiabn.nk­
mont", us d.irected by the EnginoGr. All slo?cs J oxco:?t in solid rock or 
other mo..terinl -;-.--hich in the Judgment of tl:c :Ell6s i ncor requires Co mod.ified 
slope, shC>.ll be trimrilcd !.lccurn .. tcly to tllO slo?os sh O'.7n in thG C1"OSS­

scction dr~ings, Oond c::'..ro should be exorcised tl12..t no 1l1o.torio.l slnll be 
loosened belovl tile roquired slopes. All bre:?Jmge o.no_ Slides shall bo re­
moved by tho Contro..ctor o.nd <.:is ::.)osod of e.s d i roctcd by the Engineor. ~l.ll 

toots, stumps, o.nd other foreign =tter in t he sid.e s c.nd bottom of the 
gutters shall be cut to conform to t:,e slo:;?e, g ro.de o.nd sho.pe of the 
soct ion shmnl. 

Mothod of MOD.sur:nllon.t: Lll o..cceptod r o'2d',-lC.y OXCo.vc..t iOl1 ' s~lD.ll be 
mGn.sUl~cd in its original position by the mc t ll0Q of c..vcrn.go ~nd n.rOO.S, 

whic~l mcn.surcmonts \"till include ovcrbre8.l~·c or s lides in Common Exco.v.:).tion, 
not o.ttributo..blo to c[>..rclessl1css of tllC Contr2.ct or, and ~uthorizcd CXCo.vo.- ' 
t ion of solid rock below gr"~.clo, also of sort o.nd "sp o;'''''y %1l':!1Jt.s below grc.de". 
The measurement shD.ll i nclude unc.voiclo.ble over brealmge" in "S-olid Rock 
Exca.vation" to an o.mount not to exceed in any ;,o.lf st£'.tion of 50 feet, 10 
per cent of the actuc.l quc.ntity requirod for the snme haif station '7ithin 
tho lines shovm on the ~)l::1l1s. 

Basis of P,,-ymcnt: Tho yo.rdc.ge of Ro"~dvn:ty Exc£'.vo.tion, measured 
as provid.ed above 1 shall bo ~)3.id for at the c O!2trc.ct ilii.it :)riec :;;>or cubic 
yard bid for nUllclc..ssifiedt~, "Solid Rock" or :rCommonl! Excav3tion, o.s the 
co..sc mn.y bo, w"!lich price s~lD.ll be .. full eomJ.)enso.t ion for formo.tion c..nd 
com;:>action of emba.nkments, trintrning of slOpGs, disposal of surplus mo.tor­
ia.ls, prcpo.rat ion a.nC: complet ion of subgro.de o.nd Sil0uldcrs and roo.dvroy, 
a.nd the furnisl1i:1g of all eccui;oment, tools, l a.bor o.nd incidento.ls necesso.ry 
to com]?lcto t:1C -\7or l:;::. 
10- 25- 1616-2 
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13. OH1J.fNEL ZXO;. V21'I0fT. 

Dos.:!ri~.)tionc. This ilork s112.11 consist ~f Q;{,('..'). ....... e.tlng .::.nd c om::>lot­
i ng .1.11 0h:;"11.1"10 13, C:1:''.n:101 Changos :1nd Ditc}10S .:\8 Sllm711 on Pl.::.ns ~nd. to 
the lines a nd gr~cs csto..bli shcd by the Enginoer, .~d s ::>.t isf.:"'..ctorily 
dis;.:>osing of a l l rn.:'.tcri<)"ls taken tl1orefrom. "Ditc:ICS 1I z:'~ll, inc lude .inlet 
und outlot ditches t o structm"cs, end all ditches ';!itllout the confillos of 
tho "Roc .. d:.nl.Y" Slo?cs. The mn.tcTic.l encount ored '~7ill not be cl.:-.nsifiod 
u.."'11css s:?ocifico.lly so !)rovidcd ir.. tllG "Speciel Provisions", tho yc..rdngc 
of axeD-vat ion, hO',7ovor, s:Ktll be c lo..zsifiod ~s "~7ot I I n.nd "Dry". 

Yc.rdo.go , in the Qxco.v8.tion of ~7l1ich t~10 usc of p~-nps is 
necoss~ry to Ul1'r7ator the sito of same sh.;.11 be c lassified ns TlW0t". 

11.11 other yardage shn.ll be c lass ified cos IID~JIt . 

Construction Mothods •• ~ll suitablo mt1torials r omovod f:-om the 
excavation slull bo used D..S xo.r us :"Jractico.ble in '~lle form.'1tion of the 
Embankment, and at such other pl=.ce: :18 directec. . No :1C.ynlent vlill be 
mn.dc for any 0xcn.v3.tcd mD..terin.l ": r/hich is used for pur~oscs otll'Jr tiDn 
those dosignated. During construct i on t ho .:ork £2,13,11 be kept drained so 
fc.r as prc.ctico.blc , ::md :;;>r osocutod in 0. nea.t ~nd ·,7orlcnc.nlikc nnnT..er , so 
thc.t it TIDy bo accurc.toly measured. 

Method of 1,leasurement : Lll accGt>:l;~ Olw.nnel Excavation shall 
be measurod in its original l)osition by the il1cthod of nvcrc.,sc ~ a.ron.s. 

Basis--.Qf PD.:2:!!!9nt .. ~he y c.rdo.Zi} of CllC.lll1c l Exco..vc.tion mCD.surcd 
:loS provided o.iJ OV0 :; shall 0 0 l)..~id for .:l+' t~10 'll1it contr~ct price per cubic 
yard bid for "Dry Cl~nnol EXC i".vati or.. Tl Cl- nWe"t. C:Ul.n..."'lcl ExcD.vc..tion" e.s the 
case rray be, '"hich prices ,,110.:1 be :;:un cvmpo1l.s<J.tion for furnishing 0.11 
labor, nntorin.l, equipment , tool::;; D.nd l~""3 ';'.'~ oL!to.ls nocossnry to complete 
the \70rlc. Ovorhaul rlill bG allovled. on the s:u;:e basis as for Roo.til'lo.y 
Excavation. 

Tho excc.vo.ted llL'ttGrial der-cribod L1 t:,is item c;ill not be 
:?Uid for e.s ItBorrow" .. 

14. =XC.b.VLTION FW STRUOTURES . 

Dcscri"":Jti on~. This ~.,orlc 5:1.:.11 consist of 0..11 Gxc:'.v3tion for 
t'cUl1dations for culverts, bridgos an,I 0.11 ot:!1er structures unl GSS herein­
after other-lise :pr ovided. This uor!~ sl1D.ll i:lCludo dliI3:;>osa l of all mater­
ial obtained f r om such excavation and back- f illing to the level of the 
originn.l gr ound . It shall af.so ' inc l ude all necessary bailing, drainilJg', 
sheeting and the construction of cofferd=s or cribs, t,f f)ound neces sary, 
D.l1d their subsequent r emoyel. The Material shall be disposod. of as direct­
ed b;,-- the Engineer a nd in such manne r as not to ebstruct the streD.J1l or 
otherwise im:;;>air the efficiency or a:;;>poarance of the structure or other 
:;;>:?rts of the work. The eXCD-vat ion shall be clono in accordance .; i th tile 
lines n.nd dcptllS indico.ted 011 t ho PID.:1s :..nc. ostD..blis:lOc.. by tho Engineer t 
or o,s altored by him in mo.ttors of do:;;>th, elevation or dimensions to 
secure adcq~to bco.ri~~ and found~tion. 
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Classificrttion; Unless othcn7is<.- ~l?Vided on Plc.ns or 
Spc ciul Provisions, Ex C!:I,vrltion for St ructuros s'11<1.11 only bo class i f ied 
as f ollous: 

I1Exrovc.ti on for Bridgos lt shall incJ.v.do nl1 uEX.cnvCltion .for 
structures " di r ectly incic.cnt to the ccnstructivn of "Bridgcs" e.s here­
in olso.:hcrc clcfincd. 

"Exo..'1.7ntion for Ollve!"ts I; shall incl:tde all othe r 
"Excavation f o r Structures", 

Construction l!ethods. When a struct:tI'O is to rest on nn e x­
cavated surfo.C€l other than rock, -e speci J.l o..'1.1e shnll be t uken not to 
disturb the b otton of the excavntion "nd the final rcnoval of tho foun­
dati on nnterio.l to grade shull not be Dk'1.de until jus~ bofore tho 
nasonry is to be placed. 

All rock or other hard foundatien ~'1.ter ,,,l shall be frced 
fron nIl l oose nateria1, cleaned n.nd cut to 0. fim surf"C0 either 10ve1, 
stepped or serrated, as directed by the Enr,;ineer. All SOtL"lS shull be 
cleaned out "nd filled with concreto D.orto.r or grout., 

Coffer dal:lS or cribs: The Contrnctor shall subnit upon 
request , drttYlings showing his proposod nothod of cofforda," construction 

und othe r details left open to his choice or not fully shown on tho 
Engineer's drawings. The type and clearance of cofferdo.l:lS in so far as 
J>U ch details o.ffe ct the chara ctor of the finished work, will be Gubje ct 
to the approval of the En;in<:>er, but other details of design will be 

left to the Contractor ',7ho '1,i:1 be r e sponsible for the successful 
construction of tho ·Gork. 

In general Cofferdans or cribs shall be cnrried wo11 b e1 ar1 
the botton of the footings and shall be .rell braced and as water tight 
as practicable. The interior dinensions of coffe rdnns sh"ll bo such as 
to give sufficient clearance for the construction of forms and the in­
spection of the i r exteriors, " nd to pernit pU9Ping outside of the forns. 
Cofferdar.1S which a r o ti1tod or !:loved 1aterc,11y during the process of 
sinking shall be righted or enlarged, as necessary r..t the sole expense 
of t ho Contructor. - , 

;'/ren co"ditions axe encountorcd ,,:hi ch, in the opinion of tho 
Engincer, r e nde r it inprnctimb1e t o otherwise unwater thc foundation 
he ,,,ay requirc the const ruction of Q. concrcte fOund"tion seal of such 
dinensi ons a s =y b o necessary. The foundation sh'.1.11 then be pllL"1ped out 
and the balance of the nasonry plnC<'d in' the dry. When v1cighted cribs 
are eP.lploycd and the wdgllt utilized to pr"ctica11y overcome tho hydro-
static pressure a.cting ae;c.inst the b dvtoLl of the foundation seal , 

special anchorage such as GeJVls1s or keys shall bo provided to transfer 
thc e ntiro weight of the crib into the foundation sc0.1. 

Coffe rdans shall bo const ructed so as to prote ct green 
COn crete against da..rnsc fron 0: sudden ris ing of the st roan and to p r e:l1ent 
dan"ge to tho foundC-tion by orosion. Thorc cofferonns arc affected by 
high-vmter or tidcs they shall be properly vented. 
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Pumping from the interior of any foundatio:l enclosure shall 
be done in such manner ns to preclude the possibility of any portion of 
the concrete materials being cnrried away . No pumping will be permi ttee 

during the placing of concrete, or for 0. pe riod of D.t least 24 hours 
therenrter, unless it be done from a suitable sump separated fron the 
concrete work by a water- tight ,!!tll. 

Pumping to unYl!lter n sea led cofferdam shall not commenoe 
until the s eal hns set suffi ciently to withstand the hydrostati c pre s­
sure. 

Unless otherwise provided in the Spe cial Provisions, coffer­
dams or cribs ,lith all sheeting and bracing sh"ll be re.,lOved by the 

contractor after the oompl etion of the subst",cture . The r ?ffioyal shall 
be : effected in such a manner as not to disturb or mo.r the fLushed mason­
ry. In lieu of the entire r emoval of the coffereo.m or cribs the Engineer 
may require the Contractor to r El move any portion of t.hElm or to lElave 
them enti r e ly in place. 

Back- filling: All spaces e xcavnted and not occupied by 
abutments, piers, or other permanent work shall be r El filled rrith material 
satisfactory to the Engineo r up to t.he surfa ce of the s urrounding g round 
with a sufficient allowance for settlement. Tho =te rial shall be free 

from large or frozen lumps, wood, or other e xtraneous matorial . For 
foundntion through a hard material exposed to eros ion, the back- fill 
a round piers nnd in front of abutments and wings ~zy be oreered by tho 
Engineer to be of stone or lean concrete, in which case 1.mle ss other­
wise provided such bnck- fill shall be pa id fo r as Extra Work. 

No backfilling shall be plaoed against any abutment, wing­
wall or culvert until permission shall have been given by the Engineer, 
In the caso of masonry such permission will prElfEl r ably not be given 
until the masonry has been in plaoe 21 days. Adequate provision shall 
b e made fo r thorough drainagE> and ! . 10 drains shall be plnced at weep 
hole s. 

Fill placed around culverts and piors shnll be deposited 
on both sides to appro;::imately the sarno elevation at the sar.1O time. All 
filling adjncent to structures shall be deposited in horizontal laye rs 

nnd .7ell compacted . Especial cnr e shall be taken to prevent any wedg ing 
action against the structure, and tho slop"s bounding the excavat i on 
shall be stepped or s e rrate d to provont such T;edge act ion . 

Eot,l:od of Measurement. The y n rdago of excavntion to be 
paid for willb·.,-1'h,"t u ctua lly removed ex cept that no meo.surcmcmt will 
be mado of m"te cial nr.1oved out.side of a volUr.1o bounded by vorti en] 

planes, one fo ot out3 ide of the footings and parallel thereto . 

Bo.sis C'f Pa:Y"'.on±... POYT.lEmt for 0.11 "ork proscribed undo r 
this item o.ndmor,su:·odD.sprovide d above shall b e r.1ado at the contra ct 
unit prices bid per cubic yard for "Excavation for fulverts" or 
"Excavation for Bridges" as the case may be which prices shall be full 
compensation for furnishing 0.11 material for all labor, equipnont , tools 
and incidento.ls no cossary to complete wthll lrork; provided that in the 
case of Bridges "'hen it is found neoossary to carry footings deElper 
than the e l evation shov;n on tho Plans, such excavation shall be paid 
fo r us "Extra Work" unloss 0. Special Provision nnd Proposal Price for 
such ",ork is included in tho Contract . 
10- 25-1 616- · 5 
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15. EMBAJlJI'ME~;T. 

Const ruction liethod,~ . Emban~{]1l8nts shall be formed of suit ­
able material placed in succesSive horilon'cal laye rs, not ",a r e thaI) two 
f eet in depth, f or tho full widih of the cross, ·se ction , and shall be 

compacted by d i st ributing the necessary 'nruling uniformly ove r each su~ 
ceeding layer. Stumps, t rees, rubbish, sod or any other unsuitabl e 
material or substance shall not be pl aced in the embanlanent • When em­
banlanents are to be made on a hill side, th0 slope of the hill side on 
whi ch the embanlanent is to be placed, shall be plowed or cut into steps 
before the filling is commen ced . All such emba nlanent so made shall be 
thoroughly compacted as stated herein. The Contractor shall be r espon­
sible for the s tability of all constructed embanlanents and shall replace 
any portions, which in the opinion of the Engineer, may become displaced 
due to ca r elessness or negligence on his part. 

Excavated tack shall be used in fo rming 3mbanlanents whe r e -
eve r the depth of the fill i s suffi cient to prope rly contain it. Whon 

so used it shal l be carefully distributed so that interstices between 
the l a rg e r particles are fill e d with smaller particl es of earth to.1ftorm a 
de nse compact ma ss, as directed by the Engineer. 

Embanlanents shall be made slig,htly hj gho r than cal l od for 
on t he Plans, in orde r that afte r Shrinkage a nd settlemont are complete 
the embanlanent may have the r equ ired cross~sect ion at all l'oints. The 
Enginee r vlill co- ope rate in determining the nel£ssary' amounts of such 
allowance, but such co- operation shall not relie"e "',he Co:1tractorfrom 
any r espons ib ility . 

Corenensat i on. The w0rk pres cribed under this itom shall 
not be paid forCrlre C'tly-;-Out shnll be considered as subsidinry Vlork 
pe rtaining to the several classes of Excavation or to "Borrow". 

16. DISPOSAL OF SURPLUS MATERIAL. 

All s u'cplus excavated and waste mate ria l shall be used to 
unifo r mly '1idon embankments or flatten 81 opes, or deposited in such 
other plaeos Ul,d for suc.'1 surposes as the Enginee r may di r e ct. In no 
cas e shall Illilteno,l bo c.opos i tcd above the grade of the adjacent road­
way unless dire ctc,L, in wlito.nl',; by the Engineer. The v:or k pres cribed 

in this i tem shall not bo p:ud for dire ctly but s hall be cons ide red 
as subsidiarJ work pertaining to the s everal cl asse s of Excavation 
or to tl Borrm'lll G 

17. BORROi/. ---
Des ~ription. BorrJW ~hall cons ist of the excavat ion and 

disposal, as dire ctod,,{ s u ho.bio and satisfactory material obtained 
from borrow pits designated and measured by the Eng inee r. Borravr shall 
only be resorted tv when sufficient quantities of suitcble materi als' 
a r e not ava i lable as he rein nrescribed, from the RoadYIOY a nd Channel 
Excavation to properly const~ct the embanlanents subgrnde and shoulders. 
and to compl ete t ho back •. fil1ing Df structures. In no case shall mater­
i a l be borrOVTcd un+,il so ordered by the Engineer and then only from 
designated pits ; The vridening of roadway cuts or the increasing of slopes 
wil l not be cons ide rod as BorrOVl'. The rig;ht of way of a ll borrow pits 

will b o furnished by the County. 
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ConGtruction llethods. The (',ontracto r shall i10tHy t.ho_ 
Engineer sufficiently in advance-of the ol!ening of nny borra" p:.t, so 
that tho cross ··s o ctional e l evations nna monsur omont.s of the existing 
ground surfnce may be s t a ked and r Qcod.oJ.. j,[r,torials shall be so 
e x cavat e d as to leave t he p it. L1 a ne::rt "nd suit.able condition to 
fa. oil itnto tho 0.. CC"llTa.to mcn.su:cer.lent of tJ to r.t .... '.t ori al use d.. and so that.. > 

where pra cti cablo , r,o \"Iater nill cul10ct Lnd st:::.nd therein. 

! lbthr'1Q. I")f ~ 'ic'.1surcmont, . Bo.rruolshall be rncnsurcd i!1 its 
pttiginul pos ition b:\r ";:'ho melhoJ of f\vcrn;;c end n roru'i . 

Basis of Pa:VICent. The yardage so measur ed sr,nl l be pc.id 
fe r at tho contra ct unit price per cubic yard bid for "Borrow" which 
pri ce shall be full conlpensation for n.ll Inbor oquipl'lOnt , ·t.ools , and 
incidentals no ccssnry to comploto tho work, provided, h owever, that no 
payICent whatevo r will be all01;1Od tho Contractor for any =torio.l oxca­
vated prior to tho sta king out and cr oss - se ctioning of tho rrork by the 
Engineer. 

o( 18. STRIPPING K\TERIAL PITS. 

D lot , Th"t $~"iI ,. f th 1 f 't bl ~~~~~::.. ~s 1. emtlcons ls"(' 0 C r cmol..'O.. 0 unSU1 a e 
material from p its ~ qua rrie s where surfacing mate rial ;5 obtained 
from lo cal sources. This stripFing shall bo r el'laved f:!"o1!' th~ limits of 
the pit or quarry and p::'a cod in spoi] bo.nks located n S nicer,::'nd hy the 
Enginoe r, and it shall be so placed as to pernit the E''i:.L lOe r to measure 
th" amount of stripping r emoved. This neasurel!'.ent shail be I:lnde a s 
soon a s possiblo nftor tho satisfactoI"J completion of the st r ipping of 
the pit or quo. rry staked out by the Bnsineer. 

Basis of Po.yment. This iton shall be paid fo r at the con­
tract unit price bid pOl' cubi c yard forllS t ripp ing l.hterial Pit.s" which 
price shal l be ful l coro.pensut i on for all 10.bor, equipr.1ent, tool s und 
incidenta l s ne cessary t o complete the ",or1<. 

19 . OVERHA.UL .. 

Overhaul )i:xc'\vation. When t!1e distnnoo between the cente r 
ef gravity of-::1.[i~,- cut c:r-boITo-;:'pit. and t.he center of gmvity of tho 
cor respond:.ng; elC,banl:J!1ent cxovods 200 f0et, nI l of t.he mnterinl obta ined 
fr on the c"t und used in tho e!:lbnnkICent shall be knovm fiS ovorhuul 
excavation, n.nd the l e ngth of overhaul shall be ooasured as tho distance 
betTlOen the ccnt0 r of gro.vity of the cut a nd conte r of g r avity of the 
fill minus 200 feot, 

Basis of Po.yr.:ent. IlOvo rhclUl EXC'll.vation" shall be pa id f or 
o.t the unit pr"iccbid peTcUb'; c yard per stat ion of 100 foet of 
"Ovo rhnulI! • 

20. ROAD GRADER WORK. 

Description. rThere tho no.terial is suitable and the 
natura l g round surface i s fairly ove n and prnct i cally po.mllel to the 
subgro.de line , the e x cavut ion =y be c$o.ssed as "Roo.d Grade r Work". 
The portions of the r oo.d on which this class of work i s o.nticiputed are 
shm':n on the Plo.ns, a nd no portion '7ill be l ess tho.t five consecutive 
stations " 
1 0 - 25-1616-7 
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Const. ·cuction 1;et.hods. f,l l weeds, gmss or rubbish will 
first be r0~nO'TeQ fr-jir. Y.~ii}lkl~timits of the section to b9 graded , 
o.nd disposed of o.s dircct0Q by the F.ngibeer, Rond Grader Wo rk will in­
clude all ne cessc, ry S<ent ii'yir:g, plovring, t'.Oving and shnping of the eo.rth 
to bring the surfa cs 0r s c'cg . a das o.ccuro.tely to the line. continuous 
grade " nd t}'!lic'1.:i. 0r0ss - s e o"ion shovm on the Plo.ns. Allobject iono.ble 
. mo.terio.l shall be remo,ed from the tro.veled way. . 

Bas i s of Pn"T.\elr:~. Th~s Item shnll be paid fo r at the con­
tract unit prTcepe;:-rOO.·fo0t sto.tion bid for "Roo.d Gro.der Work", which 
price shall be full compensation for 0.11 Litbor Equipment, tools and 
incidento.ls necessary to complete the work. 

21. SUBGRAIlE. 

Des cription. When the rO!td is t o be surfaced or 1?aved "nd 
afte r the earth work has been substantially completed and nfter a ll 
drains ho.ve been laid, the subgrade sho.ll be brought to the lines, 
gro.des o.nd typi 00.1 cr oss se ct.ion shOlm on t.he plans, in a ccordance with 
these spe cifi oo.tions, 

Const ruct.i on Methods: All soft o.nd unstable mnterio.l, muck, 
quicks and and o.ny portions of the subgr'.td e which will not compo.ct l'cad­
ily" sho.ll be r emov ed 0.5 dire cted. All loose r~ ck or boulder::: appeo.rit'{ ..•... 
in the eartr. exco.vo.t ions or embo.rL~ents shall be r emoved or brokon off 
to 0. depth of not less thcm 6 inches belovr the subg r o.dc. All holes or 
depressions shdl be filled with o.pproved =terial and the subgro.de 
brought to lino and grade nnd compact.ed; this ·lIk'1.terio.l shall be obto.ined 

"E t'" HE " d' d f ch 1 th . as xcavo. ~on or . arrow an PC\). or as su un ess 0 erwr1.SO 
direct.ed in writing. 

_~tor the roo.dbed has thus been prepared it shall be 
allovred to stand or "cure" under traffic until, in the opinion of the 
Engineer, it is in a satisfo.ctory condition t o receive a surface course. 
During this II curing" the roadbed shall be "' .... l intllined by the Cont r o.ct. or, ' 
unless othenrise o.greed , free from ruts and all r:e!l.R spots that clevelo):> 
under tro.ffic sho.ll be picked up o.nd repo.ired with suito.ble mo.terio.i 
as they develop. Such rOllinr; o.s the Enginee r lIk'lY require sho.ll be done. 

Righw'l.Y Int.erse at. ions: All i..'1to rse ct.ing publ i c highm;nys 
sho.ll be gro.ded o.s shoYffi on the plans or o.s dire ct.od b;,' tho Engineer, 
and acco?tabl0 mnte ;'ia l used on the surfa ce so that 0:. commodious smooth-

riding, o.nd sn'o is fo. ct. pry Interse ct. ion shall be produced. . 
Railway I:1ters€lct.ions : At all gro.de c!>"ssing of intersect.il'.g 

r o.ilvrays the Cont ro.ct.or sho.ll const ruct the roadvro.y so tho.t 0. cO®!lodious, 
s",ooth-riding, and s o.tisfo. ct.!;lTY intersect.ion is obtained, meeting the 
requirements of the r'l.ilway compQny. Four-inch plo.nking for the full 
width of tho road:,ray sho.ll be se curely spiked to the ties between the 

r ails and on the extension of the ties outside the r ails in such mo.nner 
that the surfnco of tho plo.nking ,.,il l coincide with the gro.de of the 
tops of rails, 

Khen in the opinion of the Engineer, the roadbed is in 
proper conditi on to re ce ivo a surface , o.nd upon writ ten permisSion of 

the State Highvmy Engineo r or his representative, tho subgmde shall 
be fino.l ly proparod 0.5 bolm>: 

Tronch Method: The subgro.de shall be prepared by trenching 
to the full width o.s shown on Plo.ns to receive the bo.se course 'or sur­
face course. Tho material excavated in tr'lnching the subgrade shall be 
deposited upbn the shoulders just outside the trench . When, in the opinion 

of the Engineer, it is necosso.ry or "hen spe cified ' under the various 
types of po.voment, the subgro.do o.ft.er trenChing shall be roJled until 
firm, nnd unyielding. . 

1 0 _ ?!==. _1 ':::;1 t:::_R 
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Fe'lther Edge l.;cthod: When so shdVin on the Pln"s the fiuri'a c- ' 
ing material will be spx:ead on the flut subgrade without trer,cr,inc;" In 
such cases care shall be taken not to distUl-b ,the soil of the CUt) , 'gr"de, 
which should be hurd and smooth. 

If the surface of nn old stone or gravel rondbed conf'orms 
approximately to the surface of the finifihed subgrade a+, S8 ction, "here 
reconstructed base courSe is not proposed, su ch se ct ions shail be s car­
ified supElrficially as directed to a uniform depth be lm7 and ' for the 
full width of the subgrade, to a depth just sufficiElnt to eliminnte 0,11 
depressions and to permit of uniform rElshaping. The loosened' nuterial 
shull then be spread and compacted so as to bring all the material to 
uniform density, and rolled if so directed by t,he Enginee r. The essen­
tial purpose of the roller is to eliminate or revoal soft and hard spots 
or areas, and to produce uniformity of beuring strength throughout the 
width of the subgrade. 

Protection of Subgrade: At all times ditches and drcins 
along thEl subgrade shall be so maintainod us to drain it effectively. 
When ruts of 2 inches or more in depth aro formed, the subgrude shall be 
brought to grade if nEl cessary, reshaped €Ind. rerollod. In no caSEl shall 
any surface course or puvement be placed on 0. frozen or muddy subgrade. 
In handling tools, equipment, etc., the Contre.ctor shull p 'cotect thEl < 

subgrade by laying planks or otherwise (lS dire cted. Until the subgrade 
has beEln checked and approved, no surface course or pavement sha).l be ' 
l a id thereon. 

Spe cial Subgrade Finish for Concrete Base or Pavc;me"ts; 
After the subgrade has been preparod, as spe ci.fied, and has ueen pro­

perly consolidated, the forms s et and accepted , nnd immediately before 
the base or surfacing material is to be plnced ,on the subgrade, it shall 
'be tested as to ci-m'ffi and elevation by the usc of a t emplet, furnished ' 
by ,the contractor. In the lawer edge of the templet there shall be 
driven nnils six , blches apart and to such depths that the heads will 
just COI!le to the ' t.rue position of the subgrade, when the tell1!'let is rid­
ing on the forms. Testing the elevation of the subErade shall bo done 
by moving tho tcmplet back and forth on the forms. If the subgrade, 
when tested by means of the teI!lplet, as hereinbefore spe cified, .is found 
to be as much as one-fourth of an inch' high, ad<l.it ional e xcavation shall 
be made until the roquired depth is obtained, and 'the excavated material 
shall 1.lo deposited on the shoulders. Unless other-vise provided in the 
specifications, those areas be lmT the true elevation shall be filled 
with concreto, making an integral part of the slab proper, all expens e s 
for this ext ra waterial b e ing bor ne by the Contractor. Before placing 
the concrete the subgrade 'sh:11l be clean of 'nIl rnntorials that may have 
fnllen upon it nnd if dry it shull be thoroughly wetted', but not to the 
extent of foruing mud or pools of wator. 

Conpc-nsation. The work pres cribod under this item except 
rolling shnll not bEl paid for diroctly, but shall be considered ,as sub­
sidinry work pertnining · to the sevornl , items of "Excavation" or "Borrow" 

or "Pavement 11 • 

22. SHOULDERS. 

Des cription; After theenrth work, inclUding the slopes~ 
has been substantially cor.pleted und aft"r all,- dra ins have been ' ~aid; 
the shoulders ' shull bEl constructed of approved material to the e'lovation. 
width nnd shupe shown on the plans, and dressed ns dl.rc cted aftc'r sur~ , 
. faoo courSE) or po.voment is complet0d. . ..., 
10-24-1616-9 
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Construction !.!bthods. BElfere nny s ubg rndc sho.ll be apprmcd 
thEl ndjo.cont chel.lldors sh2i.l be censt ructed t. e t.hEl full width and ~.t 
least te the l ovel ef tho finished subgrnde, but not necosso.rily te the 
finnl he ight nnd shnpe. When the surfnco ceurse er pnvenent is cer..­
pl ot.ed the sheulders sh0.ll be shnped "-nd dressed ,,-s dire cted te the 
linos, c l cvo..t i ons I and cross so dian §.hQ'!;m on the Pl0.ns. This work 
shall b e done in preper sequenoo '7ith the surfnoo ceurse or p't"lenent 
censt.ructien as di r e cted. 

Conpensatien. The \7ork pros cribed unde r this iten, e x copt 
rolling , shull net bel Pl"id fer directly, but shnll be censidered as sub­
sidiary work perta ining te the several classes ef Ex cavat i on and Berrow. 

23. SUB - BASE. 

Des criptien. This item shall censist ef spe ci o.l approvcd 
material placed and cempacted in excavatien made by the renoval ef seft, 
unstable er othe r unsuitabl e subgra de materials, nnd shull be censtruct­
ed enly wherEl specifically directed and in accerdance with these 
SpEl cifi cat iens. 

Mate rial. The mat~ rinl te be used shall censist ef seund , 
teugh, durnble, "Telferd" stene, l1D.pPEld field or quarry stone, crushed 
reck, slag, er gravel, and ne cessary fill e r. The "Telferd" stone she.ll 
b e a ppreximnte ly rectangula r in s e ctien frem 2 te 6 inche s in width. 
6 te 12 inche s in l ength, and 8 inches in dept.h; the field er quarry 
stenes shall be net mere than 5 inche s in thEl ir largest ~im€lns ien a:"ter 
napping; and the crushed reck, slag er gravel shall censist ef pieoos 
varying frem 1 inch te ~ inches in diameter. When a finer material is 
necessary fer tho filler, quo.rry chips, grovel er snnd may be use d to 
an amount not ove r 15 per Cent ef thEl total . All matElrinl shall be 
approved befeTEl being used. 

Constructien Methods. Unsuitable s ubg rnde mo.terials s11<'1.11 
be removed "nd the bet tom ef the excnvat.ien shaped unifermly and cem­
pacted firmly and provisien n~.de fer drninngo. Thc =terial shnll thEln 
be placed in the prepared Elxce.vatien. If "Telferd" stenes are used, 
they shall be I n id at right angles te the center line ef the re" dwc.y 
and rammed in l ayers of not more than 8 in ches in dElpth; or if napped 
field er qua.rry stone, crushed rock, sIng, er gravel is used, it shall 
be sprend nnd r ammed in l ('.yers of net mere than 5 inches . When delivered 
the mate rinl shall be dumped nleng the sides ef the readway and not 
directly int e the excavat i en, but shnll be plnced cnrefully thElrein by 
hand or with shovels . After the nate rial hns been plaCXJd in l ayers 
until l evel with the surrounding s ubg rade surfnoo the v eids shall be 
filled vrith the finer nnte rinl nnd the werk r el I ed er ta..>:!ped if inaccess­
ible to the r eller ; nnd the filling nnd rolling shall be cont inued until 
the entire mass is compact Eld theroughly and satisfacterily. The surface 
shall be finished te confe= accuratElly te the g r nde and cress section 
ef the surreunding subgrnde. 

Basis ef Pnynent. This werk will be paid fe r a t the contract 
unit price pe r cubic yard bid fer "Sub-Bnse" cempl ete in place, which 
pri ces shall be full cOl:1ponsatien fer furnishing, hauling and placing all 
material s, and for all equipnent, toels, laber and incidentals necessary 
te cempl ete the Yfo rk, e x cept rell i ng . 
lO-2~-16l6-l0 
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24. FDlE GRADING SUBGRADF. AND SHOm.DRRS. 

Des cription. This work shnll consist of prep" ring Previously 
graded rand for in,"cdio.te pln.coocnt of bnse course s, surfe. ce courses 
or p~venents. Ne work will be done or p"id for under t~is iten unless 
pricos £or Sru:lC nro requested and tendered in the Proposnl; othervTise, 
0.11 work pres cribed under this ite::! shall not be pnid for dire any, but 
sho.ll b e considered ns subsidinry work perto.ining; to the severol clo.sses 
of Excn.vntion, or to Borrmr. 

Const!'Uction Methods. The exist ing r eo.d=y sh"-ll b e s co.ri­
fied, Iilf dire cted, blo.ded and sho.ped to conforn ncc:urntely to the line, 
gro.de a nd cross s ection shOlm on the plnns. Shoul d there develop o.ny 
depre ssions or no.rrow etib~nkncnts, sufficient app r oved eo.rth ::taterial 
shall be obtnined a nd placed, ns "Connon Exco.vntion" or "Borrow", ~ 
to bring the surface of the rondwny, including the shoulders, to tho 
exnct lines, grades und cross soction shOlm on tho p:>.nns. When so 
shown on the typico.l cross -so ctions, in o.dditicn t.o the above require­
nents, 0. trench or pit shall bo out to no ceive the st.rfr..cing r.lUte rinl so 
that its eross-se ction shall have the crOlm as shown on t:"e plans, and 
the ::tate rial thus oxco.vnted us ed in building up the shoulders, to r etain 
the surfacing ::tatorio.l \7ithin the lit'.its of tho spe cifiod subg;rade. 

Existing gr avel roo.d-beds shallh.be t ronted ns provided under 
"Subgrade" • 

Whe n r equired, the subgrade shall be thoroughly roll ed 
until it is brought t o a fim, unyielding surface, p.nd 0.11 work done 
necesso.ry to produce 0. cO!:1pleted and accept able foundation f or the place­
nent of the surface course or po.ve=nt "s pw-vidod under "Subgrade" • 

. Bnsis of Pay::tent. Furnishing and h..".uling the additional 
earth I:lIlterio.l nont i onod nbove sh"'ll bo pnid for by the cubic yo.rd a t 
the unit prico.s bid fo r "Unclr.s s ified Excnvcttion", II Cot'.r.lon Excavation" 
or "BorrOl"T". All othe r work cove rts>d by the spe cifications for this 
iten shall be i ncluded in the price bid per squar e ynrd for "Fine 
Grading ~ Subgrade nnd ShOulders ", when su ch pri ce is requested in the 
Propos al, "hicl1 price shall be full cO!:1pensation, for sh..'\ping, dressing, 
a nd cO!:1pa cting the subgrade and shoulders, except r olling, a ll a s pre­
scribed in the specifications therefor, and for all equipoont, tools, 
l ab or and in cident o.ls ne cesso.ry to conpl ete the work. 

25. EJcrRA ROLLING EARTHWORK. 

Des cription. This Trork sho.ll be done only upon written 
order of the E!1.gineor. The Contractor shall furnish a nd operate us 
dire cted, a n approved roller weighing not less than 200 pounds per 
linear inch of wi dth of rolle r. 

Construction Methods. On the work as orde red the r Olling 
shall connence at e ither side, and, rolling parallel with the roo.d, 
prog ress grodually t oward the center, unifornly lapping eo.ch preceding 
track a nd covering t horoughly the ent ire surface "ith the rear wheels; 
the operation shall then b e r epeated fran the opposite side. 

Tho r Olling shall be done under the supervis i on of the 
engineer or his authorized representative. 
10- 25-1516-11 
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!.lot hod of Hoo.suronont. Tho hours o~ rolling to bo paid 
for 'rill be o.ctuo.l tino roller is l1orkine; o.s ordered. 

Bo.sis of Po.yncnt. Rolling, parforned o.s provided above, 
sho.ll be pnid for o.t. t'le contro.ct unit price per hour bB PQP • pare 
~ for "Extro. ROlling Eo.rtlmork", uhi cll price shnll be full cOt1pen. 
sation for furnishing the roller Oond Opero.tor, 0.11 Equip!:lent., Lo.bor, 
tools, fuel (if o.ny), Oond incidentOols involved in the ,"erk. 

10-25-1616-12. 
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31. EXTTI..~ ROLLING Aim SPRI)HLING FOR BASE 1JID SURF"CE COURSES 

poscriptio.!1_ This Hark shall bo dono only upon \7ritton ord8r .Jf" 

the EngineC\', ~'he Contractor 5ht).11 furnish mJd operate as directed 0. 

self pro,?ellod roller v/eighing not less tll= 300 p01llnds per linear inch 
of nidth of roller. Ho shtl.ll [llso socure water and furnish and operate 
an approved sprinkler, as directed. 

Construction MQ.t.hoils. On tho Vlorlc as ordered the rolling sh::>ll 
cor.nence at either si<le ovel'lappilJg the shoulders not less thnn 6 inches 
mld, rolling rnrt).llel -;/i th the rox, progress gradut).lly to';-;ard the cen- · 
ter ll.'lifoIT.lly It).pping each precoding tr=k and covering thoroughl,' the 
entire surface nith the rear .,.,hoels; the oper:'.tion shall thon bo repeJ.t­
od fron tho opposite side. 

The rolling shall be dono only t).fter the courso has been '-/etted 
by rains or by sprinlrling. fue sprinkling shall be perforr.1ed whore di-­
recteil, t).nd in the 1l.':lOlLlt requirCld. 

Method of Mel1sur:enent, The hours of rolling to be paid for will 
be actual time roller is workil'.g as ordered. Sprinkling vlill be !:leasur­
ed by the nunber of thousand gallons sprinkled on the work as ordered. 

Basis of PD.'ment. Rolling, perfoIT.led as provided above, sroll 
bo p..'1.id for at the contract unit price per hour bid for ''Extra Rolling 
Base mld Surface Course~." V/hich price shall be full cO!:lpensc.t ion for 
furnishing the Roller and Operator, all equiprJent, labor, tools, fuel 
mld incidentals involved in the work. 

Sprinkling, perfornad as provided above, '"lill be paid for at 
the contract unit price per 1000 gallons bid for "Sprinkling," V/hich 
price shall be full conponsation for the cost of the water, 113uling ono 
!:lila, furnishing all equipl:1Cnt. tools, labor and incidentals involved in 
the work. Hauling the vl"-ter into ee-ch r.;ile beyond the first !:lile shall 
be paid for at tho contract unit price biel pOl' 1000 gallons for "We-tor 
Ho.uled Additional Mile." 

32. SUBGRADE TRELT1IENT 

Description, This itO!:l shall consis t of treating a GUl:Jbo, Adobe 
er other faulty subgraLle with a stabilizilog ·courso of granular material 
to porfect a foundation for base courSGS, surface courses or pavements. 
It shall bo constructed in accordanco Y/ith tho Specifications D.lld in co.n­
fOTI:Jity with tho line, &TaUO and typical cross-section sh~ on Plans. 

Haterials. The l"-'lterials for this course will be notod on tho 
Plans. In goneral they \7ill be coarse sanq., fine (;Tavel, cinders or 
other loeal !:13.torial of a grrulular n"-ture, of such quality and proper­
ties as tho Engineor my approvo in v;riting. Unloss othoI'l"/ise pre­
scribed tho =terial shall be such that all \7ill ]?<'1SS tho ~ inch 
screen, :mel 4<$ nill bo retained on the 10 nesh screon. 

31- 44- 1617-1 
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Cnnstructi~n Methods. Tho sub3rado to be treated shall havo 
boen comploted to lino. grado ani typical cross-scot ion. Tho &ranul~r 
=tori~l sh~ll thon be delivorocl ard evenly spread 011 tile subgrado in 
such q=ntity thc.t when tho wor;;:: is comploted. the requirements of tho 
t;l1?ical cross-soct ion ":ill have be~n fulfill ed. It shall bo tho ch,w ge 
of the Contr.1.ctor that t:lC requircrl amou .. nt of =terial shall be delivered 
in each 100 foot station and Ulliformly distribut od throughout e('.ch station, 

Tho lll<."..torial sl~ll t2:on be incor:;>oratod. vlith the ID.'J.terial of 
tho subgrado "s r equired on t he Pl=s and. rolled and sprinkled as direct­
ed. Tho Contractor shall wor]: and dross tho surface e.s d.ireotcd until the 
trcc.tcd subgrooc is set u.p 11D.ru D.n.d smooth in nccorcln.nc c \7i th tho grooc 
and typical croos-soction roquiro,l. and so maintainod. until tho pro-
posccl base courso or Surface Courso or pavement is in ple.co. 

Mothod of MeasuroT.1ent. 7rork ami accotablo m~tcrial :t'L1.r!:isllCd 
shall bo measurod by tile cubic yard of =terial. 100S0 ",Oo.surClo;ont. 

BIlsis of p,:,.yr!lent. Tue lClD.torial furnishccl as prosoribed by tllis 
item shall be pc.id for at tile contrMt u..nit price per cubic y,~ for "Sub­
grade Treat",ont Material. 1'. TI10 Vlork perfOrtlCd n.s proseribed for tllis itClr.l. 
measured as provided above. shall bo paid fer at the contract lL"'lit price 
bid p;,r cubic yard for "Subgrade Treatmont," which price shall be full 
co"'pensation f or l oailing all Lnterial, hauling not ovor one quarter r,Ue. 
deli voring on the r ooc . spreading aul finishing, all labor. equi;?!'lent, 
tools and incid.entals nocessary to cOP.lplete tho '-;0rk except screcming mat­
erial, rolling anl sprbklillg. Hauling =t0ri~1 into each q=rter ~lile 
beyong the first quarter u ile shall be :paid. f or at the contrMt unit price 
per cubic yc.u-cl bid. f or "Mnteri"l Hauled. AC.d.iti on.~l Quartor Mile." Screon­
ingwill be paid for at tho contract unit price bid per cubic yard for 
"Screening." 

33. REcmrsTRUCTED BASE COURSE 

Descri1)tion.This ite", shall consist of the reshaping of the ex­
ist in;; surface and tile n/.lclit ion of the re'IJ.ire(~ cmount of nm'l =terio.l. all 
of vlhich shall be comp3.0tcd to forro 0. founclnti on course for othor bo.so 
courses or for surface courses or paver.lents. Tho adcitionc..l =terial slnll 
confor.:1 to the requirol'.lcnts for rlllterial of the t~~.i'e of the origin~l course 
as proscribed. in these specifications. and the item shall be constructed 
in accordance I'.'ith these specifications am in c0nforr:lity with the linos, 
grades and tYI>ical cross-section shOl'ffi on the Plens. The iter.l =c corres­
ponding to the original course shall be given on the Plans. 

Construction liothods. The existing surface shall be scarified 
for the full width of tho prol'oscd base-course and to such 1Lniforr!l depth 
below the prop0sed fillishC<l surfo.c(l as will elinirote all Gxist ing d.e­
pressions and irregularities aul pe=.it of un1foIT.l reshaping. hJy ex­
isting bituminous n~t of "'are thar. ~ inch thickness shall be ronoved fron 
the I'lOrk. 

After scari:i'ying, the =terial shall be sho.pccl to confoIT.l to 
the required. sect ion. the roquired natcrial OIlclod ill a 1Lnifo:n:l c ourse of 
such depth that when cOClp;).ctecl the finishc-d surface will confoIT.l to the 
line, grade and typical cross section. The course shall then bo r olled 
and sprinkled if directed, m1G. finishod. and naintaincd as required in the 
spocifiontions for the base course corresponcing to the origillD.l con­
struction as notod on the Plmls. 
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~!'i'_t.ll~(~, of" ~lea~"rerne.at and Basis of Payme!!.t. The 1V0"k OI' scen­
f'ying. looselli,llg ,u::i shaping tho origino.l construct,con shall be Measm'ed hy 
the square ::ar(l ::me, )Jaid for at the contract unit price per square ya..-d bid 
for "ReconstI .... ~ct.)d Base Course .. " 

Al~ . oJ;he .... w;)rk performed as prescribed q and all acccpt'3G. mat­
erial sh[,ll 'be m.?~z'L'ed l ,y tho cuoic yard loose r,I",,;'nl:t'''>ment. T':1e material 
furnishe<:. ;).b ,?i 0 ,!,_r'i" ed s;mll bo pt>id for at the cocltr:...r; 'c un;' t price per 
cubio yard tor the '!:>,~so course =terial corrospond illg '(;0 the or ~gh"al ('0,<1-' 
struoticn as noted on the Pl=s whon such price 1S requested ana. tendored 
b tho Proposal. When such prico is not so req'J.03t0cl, right-of,-v,ay anG. 
roy~lty charge~ on the materinl in the pit will be borne by tho county , 

The work performed as prescribed shall be paid for at ;;he con'­
tract prico per cubic ya.rd bid for the itorn nomoc. on the Plans as .,ho tyg8 
of origi=l cvnstruction, which :prico shall be full compensatioll fl,r load- ' 
ing all =terial. hauling not over one quarter milo, delivering en tho rond, 
spreading and finishing, all labor. equipment , tools and incid'3:'lt.:Ll.S neces­
sary to complete the work except rolling and sprinkling. Hn.ulir.g roterial 
into each quarter mile beyon~ the first quarter mile Shall be :paid for at 
tho contract unit prico per cubic :tard bid for "Matorial Haulod hiclit'ional 
Quarter Mile." 

34. SHELL Bl,llE COURSE 

Description. This item shall consist , of a foundation oourso for 
surfaco courses, er other base co=se3, shall be composod of sholl. and 
shall be constructed on tho proparod subgrndo in accordanco with these 
specifications and in confonnity with tho lines, grados, co~pacted thicknOss, 
#Umber of componont ,coursos, a!d typical crc>'ss-section shewn <in the Pl~ s~ 

Matorial. Tho sholl shall consist of SOUlld part icles of oystor, 
clay, or other' shells equ.~lly accoptable to tho Engineor, and shall not' 
contain mor~ than ,fifteen per cent of mud , clay marl or loam. 

Construction Methods. The material shall bo delivered, and 
spread by baTJd on ,;he propared subgrade or com!lleted courso to such depth 
that when compactod the thickness shO\'ffi on the Plans will be socured and 
shaped to conform to tho typical cross-section. Sido forms and either 
cubical blocks or center guido forms of proper size sball bo used to fix 
tho depth of tho loose material. It shall bo the charge of tho Contractor 
that ' the required amount of matorial shall bo dolivercd in each 100 ,f oot 
station and uniformly distributed throughout each stntion. 

The \701'k shall be rO'lled and sprinkled or oponod, to traffic as ' 
directod. Tho ()o~lt.ractor. as often as directed, slmll 'work an:l: dress' the 
surface so tlmt tho cross-'section shdJ.I cont'ifulo unfform anf true to line 
anI grado until Mcopted" Whml t:::JO typical cross~i!Cction roquires that 
this item be constructed in moro than onc courso , oach addtti'ona.1 course 
shall bo constructed indopendently aft or the provious one lris been com-: 
p1eted =d accopted, all as prescribec.' 'abovo. ' 

Mothod , of M;)all. .... l:Q~n'!;,o Work and accoptod material lmulod ' to the 
rond slml1 be moasurod ' -~, t ho QUDic ynrd. of =terihl loose moasuremont' as 
deliverod on the read. 
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UNITED STATES DEPARTMENT OF AGRICULTURE 

BUREAU OF PUBLIC ROADS 

WASHINGTON, D. C . 

IN YOUR REPLY PLEASE 

REFER TO FILE NO. ____ J-l 

Texas State Highway Commission 
Austin, 
Texas 

Ge nt 1 em n: 

MarchU, 1925. 

Reply is made to your letter of February 25. 1925. File 
B-5. wherewith you submitted direct to this office mimeographed 
copies of standard road and brid@6 specifications revised in ac­
cordance with our suggestions made by correspondence and by con­
ference in Austin during January of this year. 

In view of the urgent need of a working standard specifica­
tion for current Texas work. it has been deemed expedient in this 
case. in place of farther correspondence. to insert in the mimeo­
graphed specification "Err~a Sheets" covering such minor typo­
graphical and accidental errors as would render the intent and 
meaning obscure. 

As ~pplemented by the errata sheets. the enclosed specifi­
cation is hereby tentatively approved as the standard specification 
for Texas. to be used with the errata sheets attached pending formal 
action when the corrected and printed copies are received. 

In connection with the clauses relative to partial payment. 
Page 9-1615-3. we would call attention to the fact that the Bureau 
can not allow Federal aid on materials before incorporation in the 
permanent wotk. 

On Page 10- 25-1616-11. the last paragraph. we believe that 
the context requires the retention of the word "progress." as mimeo­
graphed. 
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Basis of p~t. ~le material furnished as prescribed by this 
item shall be paid for at the contract unit price per cubic yard bid for 
"Shell", The work performed as prescribed by this item and measured. ag 
provided above, shall be paid for at the contract unit price per cuhic 
yard bid for "Shell Base Course," which price shall ' be full compens<.ticn 
for loading all nL~terial. hauling not over one q,k~rter mile, delivering 
on the road and finishing, all labor, equipment, tools and incidentals 
necessary to compi.cte tr"e work except rolling and sprinkling, Hauling , 
material into oa(lh quarter mile beyond the first quarter mile shall be 
paid for at t:,e contract unit price bid per cubic ye.rd for "J.~terial Hc.ul" 
ed Additional Quarter Mile." 

35. Calicho Base Course 

Doscrintion. This itom shall consist of e. founde.tion courso for 
surface courses or other baso courses, shall be composed of Caliche, and 
shall bo constructed on the prepaped subgrade in accordance with those 
spocifications and in conformity with the lines, grades, compaoted thick'­
noss, number of componont courses and typical cross- scction sh~Ta on 
Plans. 

Material. Caliche shall consist of a natural mixture of approxi­
mately equal proportions of calcaroous dust and q\l3.rtz sand with or with­
out the pr esence of gravel or small stones, all of which, when tested, 
shall pass a ~. inch screen, and shall not contain more than 10 pcr cent 
clay. 

Construction Motftoos. The material shall be delivered and spr oad 
by hand on the pl'eparod subgrl'.de to such depth that when compactecl t:,O 
thickness shown on tho FIrms \':ill be secured a'ld shaped to conform to the 
typical cross- soction. Side fo~s and eithor cubical blocks or center 
guide forms of proper size shall be used. It shall be the charge of the 
Contractor that the requi~ed amount of material shall be delivered in each 
100-foot station and ulliforml~' distributed throughout each station. 

If, in tho opinion of the Engineer, it be practicable to do so, 
tho caliche shall be pud<llcQ ','lith water before being :finally shnpcd ar..cl 
compacted. This puddEng ma,r be dono either in the pit befere the mater­
ial is Muleu. en to the read or it may be done by sprinkling '7ith water 
after the materiel has bOOl', :lpr;Jad upon tho suograde. In case pucl<lling is 
done in the material P1t, the caliche shall at once be Th~ulcd on to the 
road. spread by moans of hoes, rakes or shovels, sr.apod and rolled before 
it has dried out. In eaoe pud,lling is te be done after it has been spre2d 
upon the subgraJ.e, the surface shall be thorou3"hly h.'1rrowed, plowed or 
otherwise oponcu. up, dcIing the preco8s 8f nprinklir~, in ordor te insure 
the -proper puddling of the culiche. After being thoroughly puddled, to 
the satisfaction of the Engineer, the surface shall be shaped to a uniform 
thickness and c~oss section and the succeeding course Of material shall be 
added and puddled in ';he SD.;.'1e =nner. Each succeeding course ' shall be 
p l aced and puddled as soon after the preceding one as practicable. 

The work shall be xolled or opened to traffic()~.s directed. The 
Contractor, as often no ~ir3ct0Q, sh.~ll work and dress the surface so that 
the cross section "han ~Ol'ltin 'le '.1.'liform and true to line and grade until 
accepted. 
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Method of . ~~1ill.l"..£!l9.ni. Work ,;"nd accepte(l r.nte!"ie-l sX!.ll be r::ea­
sured by tho cubie y:.rd of J:lZlteritll 1003e ::lea3urenent ::>.s <lolivcrec. on tho 
rond. 

B:lsis of Pa~. When a. unit price for "Caliche" is r eqU()3te':' 
and temleretl in t;le Proposfll, the l:'..:.terial furnished as prescribed by this 
i tern shall be :;>o.i:.:' for ~t tho contra.ct -:.mi t pr-ico so biu :?cr cubic Yf'.:ru " 
When SUC}l price is not 30 requested , riG'ht of V1D.-./ charges and. . r oyc.ltic p 
on the =tcrial in tile pit '7ill be borne by the County, ':Che work per'­
forr.1ccl as prescribed. for this itor.1, nen.surcKl us providod above, chz.ll "be 
pn.id for at tho cor..tract unit prico -oid per cubic yard for "Caliche Base 
Course ," which price shal l be full cor:rpensation for 10D.tc i ng all natcri"l, 
haulir.g" not ovcr one qU::lrtor r.lile, dolivering on tho rand, pu<l<llillg ::>.nd. 
finishing, all labor, cquipt'!ent, tools ::'-11d. incidentals necessD.r"J t o com-· 
plate the ,·,ork except rolling, ::lnd sprinkling. HZluling T!lD.terial into each 
quarter !:lile beyond. the firs t qrorter Mile smll be paid for Cot the cor..­
tract unit price per cubic yarG. bid for "Materiul hauled. additior..al q=r­
t or mile." 

36. DISIHTEGRA1""..D LIMESTONE BASE COURSE 

Description. This item smll consist of a foundation cotersl:' fer 
surface courses or other base courses, shall be conposed of Disir..tngratod 
limestone, and. shall be constructed on the preparod. subgr::ttle in '10carccance 
wi th these specificat ions a.'1<l in confornity with the l ines , gr.:l.'J.es, com­
pacted thickness, nur.1bor of component courses an(l typical cross-section 
shown on Pl=s. 

Materials .• The material shall consist of a good quality of dis­
integrated limes t one, reasonably free from soil and clay, =d Ylhen loaded 
from the materia.l pit shall not contaiu more than 25 per cent of lll".terial 
which will pass Zl ! inch mesh screen. The diSintegrated limestcne smll 
be such as can be l oos ened up in t"e pit by the use of p l o·.7s or picks emd. 
without the use of explosives. Material c ontaining gravel or hard flint 
pebbles, will be admitted, although all hard stones ovor * inchoo in 
their largest dimension, vll:ich will not be broken up by truffic or r oll­
ing, must be th~awn cut at the pit by the Contractor at his CWnl expense. 

Construction Methoc'.~. ~c ffi."\terial shall be delivered and spread by 
hand on the prcpD.l·cc. St:'.og:-ndc to such dej)th that ',7hen compacted. the thick­
ness shO\7l1 on the P1.an.:. ·"ill be securcd, and sfu"'-ped to conform to the 
typical cross-·sect ion, Side fOi'!11S and oi ther cubical blocks or center 
guide foms of proper e·ize shall be used to fix tho 'lopth of the loose 
material. It shall bo the c11=l;e of the Contract ~l' ~hct the requirod 
amount of materiD.l shall be delivered in each lOV":f00t station and uni ­
formly distributed. througl!o'J.t eech stution. 

After tho mn.teria.l has been spree.d =d soopod, the surface sh;J.ll 
be thoroughly sprinkled wit!l \7",tor ::L.'1d r olled as soon as suffiCiently 
dried off. The Coatractor, a s often as directod , shall vrork and dress 
the surface so that thc cross- scction shall continue unifcrm and true to 
line and grade until accepted. Wnen the typical cross-section requires 
that this item be constructed in more than one course, eMh additional 
course shall be constructed independently after the previous one has been 
completed and acceptoc: , c.J.l e.s prescribed above. 

Method of MeasUl·@!!!!:,nt. Work and accepted =terial hauled to the 
road shall be measured by the cubic yard of material loose measurement, 
as deliver ed on the road. 
31-44- 1617- 5 
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.Bn.:;;is of :t:~ellt. When 0. unit price for "Disintet;rated LL':leston8· 
is ra~uested ffild tendered in the Prorosnl, the material furnish~~ ~s 
prescribed by this itom shall bo paid for D.t the contract unit prico GO 
bid per cubic yard. r.'non such price is not so ro~uostod, right of V/O:Y 

chD.rges e.nd rO~'alties on tho r.m.torial in the pit will be bomo by the 
County. Tho work performed a3 prescribod for this item, mco.s=od M 

providod above, shall bo paid for at tho contract unit price bid por 
cubic yard for "Disintegrated B..'13e Courso," rrhich prico sh;::.ll bo f'nll 
componsation for loosening and loading all material at tho pit, ha~li'~ 
not over one q=rter mile, (lelivoring on the ro:1.U, puddling and finish­
ing, all labor, o~uipmont, tools and incidentals necessary to complete 
the V/ork except rolling and. s:;?rinkling. Haulir.., l!lD.terial into or.cn 
~=rtcr r.lile beyond the first qun.rtor milo s11.'\1l bo paid for at tho con­
tract unit price bid per cubic yard for ·~terial H.~uled }Aditional 
Quarter :Milo." 

37. IRon ORE TOP SOIL BASE COURSE 

Doscription. This item shall consist of a foundation course for 
surface courses or other base courses, shall be composed of Iron Ore Top 
Soil, and shall be constructed on the prepared subgrade in accordance 
with these specifications and in conformity uith the lines, grades, com­
pacted thickness, n~ber of componont courses and typical cross-sect ion 
shown on Plans. 

lL'1terials. Iron Ore Top Soil shall consist of he=tite, h;ydrated 
her.lD.tito, or lL~onite ore as.~rmcd at the surface but of a ~uality free 
from vegetablo matt~r ~hichuhen loadod from the material pit shD.ll not 
contain more th3n 15 per cent of clay. The naterial shD.ll be such as can 
be loosened up in the pit by the use of plcrw3 or picks and crithout tho use 
ofcxplosivcs. Material containing gravel or hard pieces of are .;ill be 
adr.1itted although all piocos over 3";' inchos in thoir largest di.J~ension, 
which \"ill not bo brokon up during construction, must be thrown out at 
the pit by the Contrc.ctor at his 01711 oxpense. The r.1IJ.torial shall htwe 0. 

cementing value of not loss than 50 and bo so gradod that 40 to 75 pOl' 

cent is retained on a 10-mcsh screen when tested by laboratory methods. 

Constructi on Methods. The nnterial shall be delivered and 
sprCD.d by bD.nd on the ;?rep=od subbl'ado to such depth that v,hon coo­
pactod tho thicknoss ShOWll on tho Plans \7ill be secured. and sh~ped to 
conform to the typical cross-soction, and rolled if ro~uired. Sido forr.1S 
and either cubical blocles or center guide forms of proper size shall be 
used to fix the depth of the 1005e roaterial. It silD.ll bo the charge of' 
tho Contractor that the required amount of material shall be delivered 
in ec.ch 100 foot stat ion 3.l1d uniformly distributed threughout each 
station. 

Aftor the r.lD.torial hD.s boon sprood and shaped, the work ,shall 
be rolled or opened to traffic as directed. If the material is of such 
0. ~UD.lity that it adheres to the wheels of the roller after sprinkling, 
the surface shall bo snnded., the necessD.rJ material being measured. as 
SurfaCing ~terial. The Contractor, as of ton as dirocted shD.ll work and 
dress the surfooo so t:w.t th;) cress- section shD.Il continue uniform and 
true to lino and grodo until accepted. ~hen the t.~ical cross-soction 
re~uires that this itoro be constructod in 001'0 than one course, oc.ch 
odditional course shD.ll bo cOl:structcd independently after tho previous 
ono hD.s beon COl:1plotod and acco:?tod, all as prescribed above. 
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110thod of 1.:oasuror:1011t. -Work and o.ccoptod r:>3.toric.l ~ulc-l to th, 
rOM shall bo r:lon.sul'ccl by tho cubic yM:li loose DcasurCr:101:t, as llcli VQY-C '. 

on the ro<l<l. 

Basis of Po:n:ocnt. When a unit price for "Iron Oro Top Soil" is ro­
quested. and tondered. in the Proposc.l, the material furn_ishod as pros­
cribe<l. by this iter.1 SlK,ll be paid for at the contractu'P!-1].co 50 bit":. pOl' 
cubic yard. ,/hen such price is not so requested, rigllttt of V'D-y ch;"rges 
and royalties on the =terio.l in the pit will be borne by the COUllty. 
The work perfor;:led as proscribed for this item, r.1easured DoS pr()vic..od a­
bove, shall bc paid for at the contract unit price bid POl' cUDlc yard 
for "Iren Ore Top Soil Base Course", ",hich prico Ghall be full compens.).­
tion for loosenir,g and loading all material at tho pit, hauling not ovo~ 
one quarter mile, delivering on the road, finishil~, all labor, oquip­
mont, tools and incidentals necessary to complete the ,-lOrk mwopt roll ­
ing and sprinkling. Hauling ID'3.terial into eo.ch quart or ~lilo beyond the 
first quarter milo shall bo paid for at the contract unit price bid per 
cubic yard for ''1!o.terial Haulod Additional Qu. .... rtor clilo. tI 

38. Gravol Base Ceurse 

Description. This it= shall consist of a foundation eO'll-se 
for surface courses or for other base COllrSOS, sllall be compo~od of gra­
vel, and shall be constructed 011, tho prepared subgrc.de in acco,,<:L;nco 
with these specifications, and in COnfOl"lOlity Vii th the lines, g"'<l<les, 
compacted thickness, number of cOr.1ponent courses, and typicc.l cross-sec_ 
tion shmvn on the Plans. 

JJnteric.l. The gravel sball consist of hard durc.ble p"rticles 
of stone mixed '-lith sD-nd or clay or other sir.lilar binding materiCll and 
\1hen tested by laboratory methocls shall fulfill tho ::'ollo'-ling rcquirc-
r.1ents: 

Rotained on ~ inc~ soreon 0 
Retained on ~ illCh screen 50 

Of the l:'.atorial rctl?ined on tho l-inch screon 50 to 7ff{. sh",ll 
be retained on tho 3/4 -inch screen. 

The m3.terial passing the -J- inch screen shall be known as "Bin­
der," and of this =terilll 15 to 35% sh-').ll pas:; tJle 200 rnsh sieve. Tho 
cer.nnting value of the bindor shall be not loss truo.n 50. 

The grave 1 r!1~l bo crusho..l or Ur..lcrashod, and rJD.y be bank !"U..'t1.. 

or the Binder ::Jay be added and incorpox-""toJ. by apl1rovod rothoels 'l.S here­
inafter s]Y)cificd. 

Construction Hetho(ls. Tho material shall be delivereel in slat­
bottor.1 wagons or approve,," truc}:s anel uniforr.1ly dum]Y)d on the subgradc 
or cOr.1plotoel courso, spreael to such dopth that when cOr.1pactod, tbo .thick­
noss shmvn on tllC Plans \7ill bo secruod, harrcraod if IlOCCSSru'"'J and 
sha]y)d to confonl to the typical cross-soct ion. Each day's hauling 
sllall be spr~ad. tho sam day. ;)hon the \7idth of tho course is more than 
12 foet tho "nterial shall be dumped in two equal ro,-/s. Tho thickness 
of the course as woll as the =terial shall be strictly uniform. Side 
forms, and either centor forms or cubical blocks, shall be used to fix 
the depth .01' .. . loose =torial. All areas and "nests" of segregated 
coarso or fino mntcrial shall be removod and replacod with well graded 
matcrial nnd compacted. 
31-44-1617- 7 
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If the gravel is deficient in Binder a s prescribed un<ler ''mater­
ials" abeve, after it is spread and shapod , cdditional Binder shall be 
:furnished and applied in tJlO OIllOunt directed by tho Engineer so. as to 

cemply: with tho grading requirem:mts. Such Bindo r shall be l!X)e.surod 
and paid fer t!.s previded for tho ne=l gravo 1, and shall be CD.re fully 
and evonly incorporatod with tho rrnterial i n placo t!.s directed by tho 
Engineer. 

Tho work shl3.11 be rellod and sprirJd od , er eIJOuod to traffic 
as directed. Ruts shall bo kopt filled tv/icc a day or more as directed. 
When irregularitios, depreSSions or woak spot s do.volop <luring tho pro..., 
cess of shaping =d sotting' up, tho affocted areas shall be corroctod 
imnDdiatoly by soo.rii'ying, adding =torial e.s neod.od, reshaping n.nd oom­
paoting. Thisproeess shall be continuod, =~ tho courso mainte.inod 
with grading machioos or otbor oquiPllXlnt us r e qu ired., t o tho requiro<l 
lino, grado and typioal oross-seotion until tho surfo.co is smoeth ~nd 
hm-d, free from ruts a.nd undulations, woll bondod. to llho wie.th suOI'm 
on Plmls, and tho Vlork is accopted. 

When tho typioal oross-section requins t hat this item be oon­
structod in moro than ono courso, 02.ch ~ ou..·se shall be construotod. ine.e­
ponc1ontly n.ftor tho previous ouo is oomplo coe. .. mel aocroptoel, all as pro s­
cri bod n.bovo. 

Mothod of MoasurOlmnt. \'lerk and. n.ccopted. In.'1.torial shD-,ll bo 
mon.surod by tho oubic yard 0.1' matorial 1003e ilOasur:)l!X)nt, as dolivored 
on tho read. 

Basis 0.1' l'ayrrxmt. \\hon a unit prico for "Gravel for Bn.so Course" 
is roquesto~ and tondored in the Proposal, tho =torial :furnisheel as 
proscribed for this itom shall be paid for at the contract unit price 
so bid; which price shall include all pit charg~s, crushing screening, 
and freight F. O. B. delivery points. ~'lhen s-->crh prico is not reque s tod 
tho material will bo furnishod by tho County 1"'roO of royalty t!.nd right 
of wt!.y charges, and tho Contractor will be paid f or t!.ll "Crus;l ing and 
Screening" or "Screening" as orderod, at the pricos bid per oubic y=d _ 
for tlCru5hing rmd Scrooningtt or for "Scrooning. It 

Tho work porfol'lll)d t!.s proscribed f or thi s item, rm a surod as pro­
vided under ''Moasurorrxmt,'' shall bo paid for at tho contract unit price 
bid por eubic yard for -"GravQ I Bn.se Course, !' v/hich prico shall bo :full 
compensation for 10mUIl(; all =terial, hauling 'lOt over 000 quarter 
milo, delivering on tho read, spreading and finishing, a ll lnbor, oquip­
mont, tools and i ncid.ontals necossary t o comple t e the y:orlc excopt crush­
ing, screoning , rolling and. sprinklir,g., K",uling i nto each quarter mile 
boyend tho first qU8.rter milo sho.ll be paid. for 8.t the contract unit 
pricro bid i:lCr cuaic yard for "Mo.tcrial Hauled Additiontll Qu.::.rter Milo. !' 

39. SOl'? LIMEST0I'E BASE COURSE 

Doscription. , ~lis item shall consist of a foundation courso for 
surfl'.co coursos, or for othor baso courses, shall be composed of largo 
fragllXlnts of soft local liL'lOstone \'lOdgod in place with small stoms and 
spalls D.nd love led up I'lith smaller stem and bindoi'~ o.nd sh.:l.ll be con­
structo.:t on tho prollt'rod subgrado in accordanco v/ith those specifica-
t ions, and in conformity with tho line s ,_ €,'T-:J.<lo s and typical cross 300-

tien:;shovm on tho Plans. 
31-44-1617-8 
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Material. The limestone shall be the "best obtainable ' in tho 
local pits, fi"oo from soapstone or similar matorial and with a per cent 
of wcar of not marc than 12. Tho stone s shall be no larger than 12 in­
CllOS in their largest dim:msion. , The brokon stOlle shall be of a sizo t o 
pass tho 3-} inch scroon. The binder shall bo screenings, gr:wcl, calicho 
or othor ap:,rovod matori::.l Vlhich shell pass tho 3/4 inchscroon. 

Construction Methods. The large stone shall bo dUJD?Cd and 
s!?rcad upon t:m !?rc:>ared subgrade, and brokon wi th zlodge s unt il thoro 
are no stonos near tbo top of tho course larger than 6 inchos. Whon tho 
sledging h:J.s boon f~nishod, tho surfaco shall be re-arra~d to insuro ' 
uniform distribution of tho material, tho larger voids fille d Vlith spalls 
and tho course rolled. The surface shall tllOn be bonded with sufficiont 
crushed stone and binder to fill tho superficial voids, and the course 
finishod to conform to tho line , grado and typical cross-soc t ion. 

Tho rolling shall bo a s proscribed undor ¥/Extra Rolling and 
Sprinkling for Baso Courses", end tho surfaco shall bo sprinkled if or­
dered by tho Enginoor. J.n:,' irregul:>.rities that ct.Gvelop during or after 
rolling shall be rolJX)died by ,looscni'lg. adding or removing matorial and 
rebonding. The surfaco shall bo malnteined in ltS ~inishcd condition un­
til ::.ccopted. 

Mothod of MoasurolJX)nt. Work and accepted material shall be 
measured by tho cubic yard of matorial looso moD.s~-ument, as doliverod 
on tho road. 

Basis of Paymant. When a unit price for "Local Base Course 
Limestone" is requested and tendered in tho Pl'o!?osal, tho material fUr': 
nishod as prescribed for this item shall be paid for at tho contrect 
unit price so bid. I'Ihon such prico is not so requested, right-of-way 
charges and royalties on tho lI1!l.terial in tho pit will be bornob;)' tho 
County. 

The work performed es prescribed for this item, lOOasured as 
provided under "MeasurOlrent", shall bo paid fo r at tho contract unit 
!?rico bid por cubic yard for "Soft Limestone Baso Courso",which price 
shall be full componsation for Loading all matorial , hauling not ove r 
one quarter milo , dolivoring on the r oad, spreadi ng and finishing, all 
labor, equipment, tools and i ncidontals necessa:"y tG complete. the work, 
oxcopt rolling and sprinkling. Hauling into oach q'b'lt'ter milo beyond 
the first quarter milo shall be paid for at t l:o contract uni 1: prico bid 
pe r cubic yard. for "l!aterial Rauled Additioru..l QuD.::-ter Mile", 

40. SLEDGED STONE BASE COURSE 

Description. This item shall consist of a foundation course 
for surface courses. or for other base e oursos , shall be compose</; of 
large stonos wodgoQ. in placo by small stonos and spalls and lovelod up 
with brokon stom and binder, and shall be eonstruc t od on tho prepared 
subgradc in d.ccordancc with those spocii'ications, and in conformity with 
tho lines, grades and typical cross- soc'tian' shoWn on Flans. 
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Material. The stone shall be a good grade of Eroo ntone or 
sandstone, froe f:~om oxcoss of s;1Oll, soapsto!".c or othor similar m.'l.tori.al 
with c. POl' cen·i- ox' wear of ]lOt over 5. Thin stones which break into sJ.abs 
shall not be used. The stoms shall not bo ov'Or 12 inches in tJ10ir 
largost di.mnsion. Tho Bro];nn Stano shall bo of 2. size to ·p.:ics tho 3<} 
inch scroon. Tho Bindor shall bo scroonings, gnavel, ca.liche or other ap­
proved material which shall pass tho 3/4 inch screen. 

ConstruG t ion Mothods. Tl'.o largo s tor.c shall bo dumptod and. 
spread upon tho proparod subgrado, ::>.r.d broken ;vi th clodgo s unt il thoro arc 
no stano s neo.r tho top of tho course l'\rgor than 6 inche s. V.hon tho sledg­
ing has boen finished, tho surfaco shall be ro-:>.rraDg,:d to insure lmiform 
distribution of tho mn.torial, tho l:>.r~r voids filled with tho SIk'Llls an<l. 
tho courso r ollod. The surfaco shall then bo bondod with su:-ficiont 
crushed stano =d bindor to fill tho suporfici:>.l voids, and tho courso 
finished to conform to the lino, grc.d.o =d typic:?l cross-sect iOll. 

The rolling shall be as prescribed under "Eztra Rolling and 
Sprinkling for Base Courses," and tho surl:>.co shell bu sprinklod if 01'­
dored by tho Engineer. Axly irroguleriiios that develor cLurir..g or ['.ftor 
rolling shall bo roDlldicd by 100scniIlJ', .~ding cr removing material and re ­
bonding. The surface shall be maintained in its finishod condition until 
accepted. 

Mothod of McasurollXlnt. Work Oond ac(;cptcd m.?tcrial shall be 
DXlasurod by tho cubic yard of materiel 10050 noasurom:mt, ;:,s dolivered 
on the road. 

Basis of Paynxmt. V.hon a. unit price for "Slod.gillG Stano" is 
requested =d tondercd in the Proposal, tho r."'-tcric.l furnished :>.s pro­
scribod for this itom sh'Lll be paid for at trill contract unit prico so bid. 
Whon such prico is not so requestod right of " .".y Charg'03 and royaltios on 
tho matorial in tho pit will be bomo by the County. 

Tho work porforrnGd as prescl'ibcd for this itom, m::Jasurod as 
providod under "Moasurcrront, n shall be paid for at tho contract unit prico 
bid POl' cubic yard for nSlorlgod Stone Base Course," ';/hich price shall bo 
full compcnsat ion for 10.".ciing eoll matorial, hauling not oval' one quarter 
mile, de li va r ing on tho ::oc.d., opreading and. fiJ:ishing, all . labor, e quip­
IlJJnt, tools and incidontals nocossary to completo tho work oxcopt rolling 
and sprinkling. Hauling into oach q=ter ·milo buym.ld tho first quartor 
milo shall bo :?Sid for at tllO contract unit prico b id. per cubic yard for 
"Matorial Ho.ulod Add it ional Quarter Mile." 
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41. CRUSHER RUH BROK!!:N STONE BAS!': COURSE 

Des~~t'on. Tilis ,item shall consist of a foundation course for 
surface courses, or other base courses, shall be composed of crusted 
stone and scroenings as tho r..a.tcrial COlllG s from the crusher, ani sha!l 
be cOllstnwtod on th.) propa!"Cd subgr'lde, or other comploted baso courso. 
in [\ccordt',nco with those sepcificc.tions, and in conformity with the li'1os, 
grades. ccmpcctcd thickJ:Jcss. numbe r of componont courses, and typical 
cross- section showlJ. on tho Plans. 

Matorial. Tho stom shall 'not contain mora than 5 por eont of 
partially decomposed particles, and not mora than 5 por cont of flat or 
olongatod piacos, the width of which is loss than half the longth. ~'h0. 

matorial may be unscraonod or partially screoned, but whon te~tcd by 
laboratory mthods, the stono shall met tho following roquircllXmts: 

Retained 011 the 3t inch screen 0 to 5% 
Retained on the 2 inch screon 25 to 50% 
Rotained 011 tho ! inch screoll, 95 to 100 

Screonings for additional binder shall bc the product from simi­
lar stone which shall mot tho following requiromnts. 

Rotained on tho 1 inch screon 0 to 5% 
Rotainod on tho ~ inch screon 20 to 60% 

Construction Methods. The subgrade shall be rolled. The stone 
shall be dolivored in slat-bottom wagons or approvod truc)cs, o.nd uniform­
ly dumpod on the subgrado, spread to such a depth that whon compacted 
tho thic)cnoss shown on the Plans will Co socured, Shapod to conform to 
tho typical cross- section, and rollod. T'flO subgrado shall Co thorough­
ly dry whon tho matorial is delivered; each dc.y's Muling shall bo spread 
tho s= day. Whon tho Vlidth of baso courso is more than 12 foot tho 
material shall Co dumpod in two oqual rows. 1'110 thic)cnoss of tho course 
as \?Oll as tho matorial s~~ll Co strictly uniform. Side forms, and 
oithor center forms or cubical bloc)cs, shall Co used to fix tho dopth 
of looso matorial. All areas and "nests" of zogrogatod coarse or fim 
material shall Co" removod and replacod with woll graded material and 
rerolled if necossary. 

The rolling shall be as prescribed under "Extra Rolling and 
SprinJcling Base and Surface Course s. " After thorough roll ing, and if 
fOtllld necossary screonings shall be spread with shovols in' a uniform 
layer. Tho scre~nings shall not be dumpod diroctly on tho surfaco of 
tho coarso stone. Tho courso shall Co furthor rolled and sprinJclod if 
ordored by the Engineor, tho surfaco shall Co thoroughly bondod to his 
satisfaction, and f:lnishod to conform to tho lino, grado and typical 
cross-soct ion. 

If any irregularities develop in the surfaco during or after roll­
ing, thoy shall bo rOJrodiod by loosoning, adding or removing matorial 
and robonding. Tho surfaco shall Co maintained in its finished con­
dition until Mcoptod., 
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If at any tinB the subcrade material shall becoroo churned uil or 
mixed with the base course, the Contractor without additional compensa­
tion, dig out nnd removo such mixture, reshape and compact tho subgrad0 
and roconstruct the base course with noVi material. 

~.'hon tho tY3'ical cross- section roquires that this· item be built 
in more than Ol1e courso, oach courso sliall be constructed independent­
ly after the previous ono is comploted and accepted, all as proscribod 
o.bovo. 

Mothod of 1!oasuromont. Work and D.Ccopted matorial sh."1.ll bo moa­
surod by tho cubic y<>--r<i of matorial looso roasuronxmt, as dolivorod on 
tho road. 

Basis of Paynont. Tho matorial furnished as proscribed by this 
item shall be paid for at the contract unit price per cubic yard ofor 
"Crusher Run Broken StOllO," which price shall also be full compenso.t ion 
for quarrying, crushing and screening, and freight involved. The work 
performed as prescribed for this item, JIlOasurod as provided abovo, shall 
be paid for at the contract unit price POI' cubic yard bid for "Crv.shorRn 
Broken Stono Base Course ," whieh price shall be full compensation for 
leading all matorial, hauling not OVal' ono quarter milo, dolivoring on 
tho road, sproadir~ and finishing, a~ labor , oquipment, tools and in­
cidentals necossary to complote tho work excopt rolling, and spriru{lir~. 
Ho.uling material into eo.ch additiellal qunxter milo beyond tho first 
quarto l' mile shall be paid for at the contract unit price POI' cubic yard 
bid for ''Material Hauled Add it iOllal Quru-ter Hile." 
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42. WA$R BOllID GRAVEL OR BROKEN STmlE iUC.ill.AM BASE CCUru:'E 

Description. This item shall consist of a foundation cour~~. f or 
surface courses or pavements, shall be composed of washed gravel _~ 1>,"0.-=:_­
lren stone and binder, and shall be constructed on tho pro pared subgrade 
or other comploted base course in accordanco with thoso specifications, 
and in conformity with the lines, grades, compacted thickness and 

typical cross-section shoun on tho Plans < 

Material. The Srolren Stone shall consist of angular fragments of 
rock (Excluding schist s!lale or slate) of uniform quality throughout, 
wi th not more than 5 per cent of soft fri"-ble nnterial, not moro tlUn 5 
per cont of flat or olongatod piecos tho width of which is loss than half 
the longth, and with a pe r cent of wear of 2lot mo:-o than 8. ';lhon testod 
by laboratory rnothods tho stom shall lOOOt the follO"riing re quiremonts: 

Retained on 3i. inch screon 0 - 5~ 
Retained on 2 i nch screen, 25 - 60% 
Rotainod on 3/4 inch scrcon, 100 % 

Tho \~shed Gravel shall consist of rounded or angular fragments 
of rock with -not more than 5% of slate. shale or soft sand stone parti­
clos, and shall be froo from organic mattcr, clay , 10= or pebbles coatod 
therowith. It roay be crushed or uncrushod, and shall have "- per cont of 
woar (abrasion tost for Gravol) of not more than 18. ';lhon testod by 
laboratory mothods it shall moot the foll owing roquirements: 

Retainod on 3i. inch screon 0 - 5% 
Retainod on l~~ inch screon 25 - 50'fo 
Rotaimd on ~ inch screon 95 - 100 % 

Screenings shall consist of material equal in quality to that 
specified for "Br olren Stone" a.bove. ru:d shall be that product of the 
crushor including the dust of fracture. which will meet the following 
ro quirem::.nt s : 

Retained on 3/4 inch scroen 0 - 5% 
Ro tained on ! inch screon 20 - 50)1, 
Passing 200 lJX)sh siove 5 - 20% 

Construction M0thods. Tho subgrado shall be rolled and shall 
be dry and_ clGan of all foreigh substances. The stono or gravol shall be 
furnished, spre"-d upon it to sueh loose dopth tha t Vlhen completod the 
compac t ed depth shown on Plans will be obtainod , harrowed if mcossary, 
sloped to the typical cross- section, and dry r ollod. The stono shall be 
spread with shovels from storage piles along the side of the r oadway or 
from dumping boards or may be spread directly fr om appr oved vohieles. 
Tho grave 1 may be dum~d in two equal r ows ,me. shaped by g rading; .'. ma­
chine or r oad dr ag , pr ovided it is sr.aped the S'llOO day it is dumped. Tho 
thickness of the c O-J!"S.) ~ as well as tho materlal s~ll bo strictly uni­
ferm. Side forms, :lnd either cente r forms or cubic:J.l blocks shall be 
usod to fix too depth of loose nnterial. The Shoulders shall be built 
up to support tho odges of the course as directed. All areas and "nests" 
of segrcgated coarso or fino ~terial shall bo removod and replacod with 
'"Jell gr~.ded rroterial. 
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The dry rolling shall be done with a sel~-propelled roller weip.;" ,­
ing not less than 8 tons. The rolling sh~~9F longitudinal, shall bo­
gin at tho sidos, ovorlapping tho oarth/~'t~1oas~ six inchOs, and progr"tis 
gradually to the centor. At any low placos that dove lop the material 
sha ll be loosone d and tho nocossary additional mat orial placed, ::md ro " 
rollod. 'I'hO entiro surfaco shall be thoroughly rolled until 0.11 sottl~­

lOOnt has ce~sod. 

Screonings shall bo ap, lied grad=lly OVal' thO surfaco during 
thO dry ro l ling in such an amount as will complotely fill the intor­
stices. The scroenings shall not be dumped on thO surf~co of thO stone 
or gravel, but shall be cast thinly with a sproading i!l:otion of tho 
shovel and broOlrod into thO voids. ThO rolling shall continuo while thO 
screonings aro being spr oad, so as to aid by jarring thO fino m~tc rial 
into thO intersticos. ThO screenings shall not be allolVed to cakO or 
'''bridge'' on the surface so as to prevont thO filling of thO voids or 

tho direct hoaring of tho rolle r on tho surfaco of bho stono or Gravol. 
ThO spreading and rolling shall continuo until no mora screonings will 
go in dry and thO wholo surfaco conforms t o thO line, grado and typical 
cross- soction. No oxcoss screenings shall be used. 

Dll.'nping of ashOs and cinde r s from thO fire box on thO course 
must bota bo ' allowed and any lettor must bo romovod from thO Stono or 
gravel beforo tho rollor pas"os over it. 

After thO dry rolling and filling is c omple to , thO surf~co of 
the course shall be sprinlcled with wat3r until thoroughly saturatod and 
more scroonings ~dded and rolled. The sprinlcliug and r olling shall 
continuo Ulltil a grout forms in front of thO roller that will fill all 
voids. The work shall thOn be permitted to partially dry out , and thO 
rollir.g shall be eontinuod on succossive days U11til thO bond is complote 
and thO surfaco docs not creep , or wavo undor thO r oller. Tho surfaco 
of thO course shall bo maint ainod in its finishOd condition until 
acceptod. 

Method of Measurement. The work complotcd and accopted shall bo 
measured by the square yard. 

Basis of pg,vmcnt •• Ul work per forme d under this item and measur­
ed as provided above shall be paid for at thO contract unit price per 
square yard bid for "Wator Bound Gravol of Broken Stono Macadam Baso 
Courso ," which price shall bo full compensation for purchasing', f'urnish- d 
ing, quarrying, scr oening, haulir.g and delivoring on thO road..(ii liiia'ttir- ClI~({i 
ials" for all labor, equipment " "tool s and , i~cidentals nocossarw to com-
plote the wor k. No overhaul will be allowe d. 
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43. BITUMINOUS CONCRETE BASE COURSE 

Description. T;lis item shall consist of a bituminous concrete 
foundation course for bitwninous sur~ace courses or pavements, shall be 
composed of coarse and fino minoral o.ggl'egato and bituminous coroont , a:rt<i. 
shall bo constructed on tho prep:l.J:od subgrado or complotod baso eourse i!> 
accordanco with t:hnS'l s::-..oci:':icat ions end in conformity with tho linos, 
grados, com:>acteC'. thiclc.lOS3, and typical cross section shown on tho Pla!1';, 

Matol'~"ls. ':;"bo l1i:tlcral AGgregato for the mixturo shall consist 
of a CO:1.rso l_Jgr'Jgato of crushed stono or E:,'"1'avo I, and a Fino Aggrognto, 
Samplos of tho Coarso and Fino Aggrogate shall be submittod in accordanco 
with standard ?roscribed mothods, and approval both of tho material and 
of the sourco of supply sh:1.l1 bo obtained from tho Er€inoor, prior to do­
livory of mn.terial. Material shipped in dirty cars or vohicles will 00 
rejoctod. Tho Coarse AggroITD.te shall consist of clean tough durable 
frogmonts of reck (excluding schist, shalo or sleto ) of IDliform quality 
throughout, shall bo freo from an excess of thin or olongatod piecos, 
and freo from soft or disintograted stano, dirt, org=ic or other in­
jurious matter occur::-ing either frae} or as a coating on the stono. All 
LirmstoIl£) shall rooet the requirefffints of the Soundness Test. The Aggre ­
gate shall have a per cent of wear of not morc than 7 for stono and not 
more than 15 for gravel (abrasion test for gravol) and whon tested by 
laboratory rrothods shall moot the follmving roquircroonts: 

Passing 2'} inch screen 100% 
Passing Ii inch scrcon 25 to 75% 

The Fino Aggrogate shall consist of sand or a combination of 
sand and screenilJgs. composed of hard durable grains froe from clay or­
ganic matter or any soft or injurious material. V~n tosted by labora­
tory methods, it shall r.-oot tho following requirom:lllt5 : 

Passing 
d. inch 
! inch 
10 
40 
80 
200 

screen 
screen 

Rotained on 

10 rmsh sieve 
40 
80 
200 

R3r Cent 
100 
o to 20 
15 to 50 
25 to 65 
7 to 40 
9 to 6 

The Bituminous llatel'ial shall 'JOOet the requirements given 00-
low for OA- 7, NA- 7 or 1<J-3. Tho material shall be homogonoous, free frem 
water and t ,m asphalt materit,l shall not foam when hoatod to 175°C . 
(347°F.) Oil Asphalt for ar~ ens con~1'&ct Sh411 not vary more than 0020 
in specific gravity nor moro th= 10 C in nnlting point within the test 
limits [>bovo specified. 

0.1---7, Oil AS1:llwlt 

Specific gravity 25
0
/250C. (770/770F. )---------- not less than 1.02Q 

Flash point --------- -----.--.. -- ----not loss than 1750g. (3470C.) 
Molting point ---0--------------- -450C. (1130 F.) to 65 C. (149°F.) 
Benotration at 25 C. (77°F.), 100 g., 5 sec --- ----- ---- 40 to 50 
I1Jss at 163°C. (325°F.) 5 hours - - - - - - ------- not more than 1.0% 

-
a. Ponotration of residue at 25° C. (77°F.), 100 g., 

5 sec --- ------ ---- ------- not loss than 25 
Total bitumen (soluble in carbon disulphide), not loss than 99.5% 

u. Cr,,::mic t'lC,ttor insoluble ------------ not more than 
31-44-1617-15 0,2(0. 
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NA-7. Flmred Bermudez Asphalt. 

Specific gravity 250/250 C. (770/770C.) ---------------- 1.055 to 1.075 
Flash point --------------------- not 1e~s than 175°C. (347°F.) 
Melting point --------------- 45°C. (113 F.) to 55°C. (131°F.) 
Penetration at 25°C. (77°F.), 100 g., 5 sec ---------------- 40 to 50 
Loss a.t 163°C. (325°F.), 5 hours ---------------- not moro than 3.0% 

11.. Ponetration of residua at 25°C. (77°F. ), 100 g., 
5 soc ---------------------- ---- not loss than 20 

Total bitumon (solublo in carbon disulphido), not loss than 94.0% 
b. Inorganic mattor insolublo ------------- 2.5% to 4.0% 

NA-9 Fluxod Trinidad Asphalt 

Specific gravity" 250/250 C. (770 /770F.) ----------------- 1.210
0
to 1.270 

Flash point -------------------------- not less than 175°C. (347 F.) 
Melting pOint ---------------- 50°C. (122°F.) to 60°C. (140°F. ) 
Penetrction at 25°C. (77°F.), 100 g., 5 soc ------------- 4- to 50 
Loss at 163°C. (325° F.), 5 hours ------~------- not more than 3.0% 

a. funetration of residua at 25°C. (noF. ), 100 g., 5 
soc -------------------------- not loss than 20 

Total bitumen (solublo in carbon disulphido ), ---- not loss than 65.0% 
b. Inorganic mattor insolublo ----------- 22.0% to 32.0% 

Proportions of matorials in total mixture: in :lddition to tho 
provious requiremonts, tho Coarso Aggregato, Fine Aggregate and Bitumi­
nous Matorial slw.ll be so gra.ded and proportioned by woight that whon 
combinod a total mixture of tho following proportions will be secured: 

Passing 
2t inch screen 

1t inch screon 
i inch screen 
10 IIBsh 
200 

Retained on 
1~ inch screen 

~ inch screen 
10 mash sieve 

Per cent by weight 
20 to 45%) 

) 50% to 55% 
15 to 45%) 
10 to 25'fo 
15 to 35% 
3 to 5% 

Bitumen (solublo in carbon ~isulphido)4 to 7% 

The proportions ~ll be varied within tho limits dosignatod as 
directod by tho Engineer, but noithor tho typo or proportions of matorial 
shall be varied without the consont of tho Engineer. Tho porcont8.0oo of 
bitumon in tho finished base course shall not vary moro thanilo from tho 
proportion establishod by tho Engineer • . Unvarying uniformity is of prima 
importance and both tho proportioning and troatmont of all matorials must 
be maintained consistently satisfactory to tho Enginoer threughout tho 
construction porioii, and wbonevor required by him, SD..'llplos of tho hot 
mixture may be ta.ko.n soveral tiJros daily, and tho mixturo to be accopta-
ble, must invaria.bly conform to all requirements. . 

Preparation of Mineral Aggregate: The Coarse and Fiile Aggregate 
shall be heatod as directod to botween 250 to 350 dogreas F. in suitablo 
apparatus in which tho agGreg~to shall bO, continuously agitatod during the 
hoating and in which tho tom;?Orature can be effe.ciontly and posit ively 
controllod. 
31-44-1517-15 

~ 

o. 
j 

.< 



I 
I 
I( 

I 
I 
I 
I 
I 
I 
l eI 
I 
I 
I 
I 
I 
I .. :: 

I 
";~i 
I' 
I 

,; . 

Tho Bit-uminous Material shall bo scparately hoatod, with effec­
tivo control of tho temperatura at all tims, to botwoen 250 and 350deg. 
F. All ms.terial h9ated above 350 deg. F. either befere or during the 
mixing with the Minor::>.l Aggregate shall be rej'l!ltad •. 

IHxir.g: Tho censtituent proportions of thc J.linC'ral Aggrogatc 
shall be m::H1sured sep::>'l'utely and accuratcly by wioght or volume by ac­
curate plant methods whieh llXlot tho Engineor i s specific wrItten approval. 
Tho roquired quantity of hot bituminous matorial for each batch shall be 
measured by ::>.ct-~l weighing with accurate scal~s attached to the buckDt. 
Tho moo.suring :::l1ld proport ioning shall be such as to accurate ly and con­
sistently secu.re tile graded mixture prescriood by these specifications. 
Batches shall be unifOlm [Jld shall llot be varied cl:cept by direction of 
tho Engineer. The mixine s:hall b'l deno in an approved batch mixer, which 
shall be dcsigned and operated as to produco and dischar€;"O a unifor.n mix­
turo of thoroughly coated Mineral Aggrogate and Bit=inous Material ::>.s 
prescribod. The heatod Bituminous N~terial sh.~ll bo introduced in tho 
mixing chamber after tr.e Mineral Aggregate has be"n previously mi,:cd 
therein. The mixturo as diScharged shall be at a tempereture between 
250 and 350 deg. F •• and ·shall not v~ more then 30° from tho tompera­
tura set by tho Engineor within those limits. Tho plant nmst be provided 
with separate ileMing and mixing chambers, no direct hcn.t except steam 
shall be applied to t:he exterior surface of the mixing chamber and no 
flana shall be allowed to pass through tho mixing chD.mber. 

Placing: 1"110 propc.rod mixture shall be transported from tho mix­
ing plant to tho road in tight vohicles previously clo aned of all foroign 
matorials, and sha.ll bo doliverod on tho road a.t a temperature between 
250 and 350 dog. F. If required oy Engineor tho loa.ds shall be pro­
toctod from tho woa.ther by canvas, or othor suitablo m'l,terial. No loads 
shall be sent out so late in tho day as te provent sproa.ding and rolling 
tho mixture during daylight. unloss I:',rtificial light satisfactory to tho 
Engineer is provided. The work shall be dono only </hon weathor condi­
tions in tho opinion of tho Engineor arc suitable. 

Prior to tho arrival of the hot mixture upon tho Vlork, tho sub-
grado hav6j13oor. rolled. sh,9,11 be thoroughly bonded v/ith no looso or ' 
foro igh p3.rt ielo s on its surfaeo, and shall be dry or in t!.ny case free 
from standing wator. Contract surf~cos of curbs, gutters, =nholes,otc., 
shall bo painted with a thin uniform coat of hot asph~ltic comont, or 
asphaltic cOlIDnt disolved in naptha, just before tbo surfaco mixture is 
placed against them. Upon arrival a.t the work, the hot mixture shall 
be dumped on approved steel "dump boe.rcis" outs ide of tho nre!? upon which 
it is to bo spr;:w,d., end imnndiatoly distrib'J.ted into place by moans of 
hot shovels and sproad with hot rD.lms in a uniformly l ooso layer of such 
dopth thnt who n compD.cted tho compacted depth shown on tho typical cross­
section will be obt~illOd. Adjacont to flush curbs, guttors otc. ,tho 
mixtura shnll be ra.;rod Ulliformly hiGh so that it will be slightly abovo 
tho cdge of tho curb or flush structure. Tho !!1ixture shall be rollod it 
onco while it is still warm and pliablo, begir~ing .at tho odges and work­
ing tm7a.rd tho center. Tho rolline shall be dono by t a.ndem rollors ':101gh­
ing not less than 8 tons, or by a Gimilar ta.ndem roller and a 3 whooled 
roller ~ighing not los s tha.n 10 tons. Moans for pre vonting tho bitumi­

.nous material from adhering to tho roller shall be providod as directed 
by hho Engineer. Tho rollil,g shall progress continously at tho ratq of 
not more than 200 squaro yards POl' hourpor roller and shall include_ 
longitudinal rolling and two diagonal raIlings approximately at right 

31-44- 1617-17 
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angles to each other, The motion of the rollers shall at all times 
slow onough to avoid displacoment of tho hot lilixturo or any tendency to 
tho croat ion of "Wavos", and shall be contir..ued ur..til all 1'01101' marks 
disappear and tho course h~.s a density of not less than 95% of its maxi­
mum c(1.1culatod density. For a radial distanco of 8 inchos around .~ll 

structures and all places inaccoss ible to tho rollers, compression sh~ll 
bo effected by hot iron tampers of bearing area of 48 squ~re inches or 
more, and weight or not loss than 25 pounds. 

~<r;-
Joints: Pla.eing of tho Vvria Ot course shall be as nearly cont in­

uous as possible, ::md the ::-01101' shall pass ovor the unprotectod ond of 
the freshly laid mixture only when the laying of the courso is discon­
tinued for nueh length of tirro as to permit tho mixture to beconn chillod. 
In all such c.~ses whon tho work is resumed the material laid shall be cut 
back so as to produeo a Slightly bevoled odge for the full thielrr~ss of 
tho eourso. ~he old material which IL.'1.S beon cut fJ),7ay shall be romoved 
fl'om the Vlork (1.nd new mix laid against the fresh cut. If desi'red, a 
stout rope rmy bo stretched across the p:woment where the joint is to bo 
mado. V~n the work is resumod, t~ m~torial laid shall be cut back to 
the rope which v/ill bo removed together with the surplus material and the 
fresh mix laid against the joint t,ms forrrcd. Hot smoothing irons may 
be usod for sealing joints, but in such easo oxtroro ctlro shall be exor­
eisod to [<void burning tho surfaco. 

Surfaco Finish a.nd Tests: The surfaco of the mixture aftor roll­
ing shall be smooth, denso, c.nd true to the established crO\7n ".nd g rado. 
Boforo the completion of the rollil1g tho surface sha.ll bo tested as fol­
lows, and corrected as necessary by properly add.ing or removing hot mix~, 
ture, retesting, and rerolling until the finished surfaco eomplios with 
tho tost requirements. 

Surface Tests: The finishe d course shall sho¥: no dcvir-.tion f rom 
the general surfc.co in e:wess of i inch as shown by deviation from n. 10 
foot straight edge laid paralle 1 to the center' line of the road so ,'1.s to 
bridge ~ depressiOns and touch all high spots. 

Such portions of the course as arc defoctive in finish, dor..­
s ity or compOSition, or become 100so , broken or mixed with dirt prior to 
the application of the ~lOarir€ surfaco slw.ll be romoved and roplD.Ccd with 
frosh hot mixture mJ.d rebuilt in ,,"ceordanco \7ith theso specifications at 
tho oxpense of the Contrc.ctor. The baso eourso shD.ll be protected from 
traffic until cold. 

The su·~tar:e :!hall be ~intl\ined in its finished condition until 
accepted. 

Method ef l{!li.\f.,,!:(,!IDr.t: Th:s item s,all bu measurod by the square 
yard eomploto lr pl:>.co. 

Basis oLF~nt, The y=dc.;;o of eompletod ::md accepted Vlerk ·lJl)a­
surod as provic'.ed v.ouvo sh£;.ll be paid :01' CIt the contract unit prieo bid 
per sCJ.= ya::-':, cor "Bitu,ainutl.s Conereto Bo.'so Courso," which price ·shD.ll 
be full eompensntion for qUD.rr:;ing, furnishing, hauling .'1.nd placing all· 
lll~terial, for pr~pc.r8.tion of all mate rial, for all labor, equipment, tools 
and incident:J.1s 11Oco ss:;ry to com;oloto the werk, 
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44. COI~CllE TE BAs:: COur.s;.: AlW CURB 

Description. This item shall consist of a foundation course com'­
posed of Portla.nd Cement c oncrete, and shall be constructed on the prepa.red 
subgrado or other complotod base courso, in accordance with tho so cpecifica'­
tions and in conformi ty with tho linos, grado s and typical cross- sc ction 
shown on the Plans. Tho curb or edging shall bo constructod integrally as 
shown on ,Plan3. 

Tho composition of the base course shall be 7t parts of coarse 
and fino nggreG:>te to 1 part of Portland cement , and of tho curb or edging, 
5t parts of CO:1rse and fino nggrogato to 1 part of Portland Coroont. Tho En­
gineor shall regulato tho proportion of fine to coarso ngGrogate t o secUl~ the 
maximwn density, and the proportions in terms of tho 3 ingredients shall ap­
proximate 1-~-5 and 1- 2- * rosIloctively. In no event shall tho number of 
sll/l's of comnt used per cubic yard of concreto in plaeo be Ie S 3 t:ln...'l 5 for tho 
baso and ~. for tho integral curb. 

Materials. Tho c oarse l\g!sre:;ate shall cons ist of Broken Stano or 
gravel conforming to tho fellowing requirement s. 

Broken St ono shall consist of clean, tough, durablo, fra.grrcnts or 
rock (excluging schist, shalo or slate ) of uniform qUc'1.lity t hroughout , shall 
be freo from an oxcoss of thin or elongated pieces, s oft or disintegratod 
stano, dirt, or ganic or othor injurious matter occuring either freo or as a 
coating on the StO~lO. All stom shall hn.ve a per cant of weO-r of not mora 
than 5. All lilOOst ono shall lOOot tho re quirements of tho Soundness Tost. 

Gravel shall consist of cloan hard durable uncontod pebbles 
having a por cont of wear of not mora than 15 (abrasi on test f or Gravel) and 
shall be free from an excess of 'Soft, thin or laminated pieces, disintograted 
S~ono, dirt, organic or athol' injurious matter occurring e ithor freo or as 'a 
coating on the Stone; where reinforciI'.g steel is to be used gravol shall be 
freo from salt and alkali. 

Grading: Coarse Atigrcgato , When tested by laborat or y methods 
shall meet tho fellowing rcquiruro:>nts: 

Pas sing 2t inch screen 95 to 10a,g 
Rot3.inod 0:1. Ii inch screon 25 to 5a,g 
Retainod on 374 inch screon 40 to 75% 
Rot'lil'1..cd on i inch scroen 95 to 100% 

Alternato Grading. (Spec ial written D.p:!?roval requirod) 
P?ss;.ll5 3 inch scroon 100 
Rotair.od on l~ inch screen 25 to 50 
'Rrt~ " lY)" . 0:: I inch scroon 40 te 75 

l,C,t".;.OOU. on t inch screen 95 to 100 

Coarse Agg:-og:o.to confo.cmi:1f; in all res:?Octs to tho abovo require­
ments oxcept grad'itg 'fi':J;Y bv uDe d, providod that concr eto :n.c.do from such mater­
ial lJXlots tho requircJrollts of the Strongth To 3t !lOI"'Jinafto r specified. 

Fioo aggrog!?te sn::.ll COl:sj.8t of sr-.nd, or a combination of sand 
and not more than 50% of stone screonings , confo~ t o tho following re­
quirements: 

Sand shnll be cO::!p03cd of cloan, hard durablc uneoatod gr a i ns, 
froo from lumps, soft or f laJr.,y- p::>.rticlos, loam, organie or othor injurious 
mattor. Whcre reinforc ing steol is to be usod sand shall be frce from salt 
D.nd alkali.· 

Stone screenings s1\8.11 consist of the clean dustless product re ­
sulting from the crushing of st one, lOOct ing al l tho ro quirolIDnt s for Coarse 
Aggregate except for grading , and fl~e from lumps. 
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Fine ilIggregate shall be well graded from coarse to fine =d 
shall rooet the followin;; requiroroonts: 

Passing tho i inch scrcon 95% to 100"; 
Passing 20 rrosh siove 50 to 80 
Passing 50 rrosh sievo 5 to 30 
Passing 100 mJsh si.evo 0 to 5 

\lbiG'ht removed by olutriation tost not more than 3J~ 
~7hon subjoctod to tho color tost for org.'l.IJ.ic impurities, the 

Fino Aggrogato sbD.ll not show D. color de-rkor than tho standard color. 
Fino Aggregato conforming to all rO'luirem:mts oxcopt c radine 

and color, and mortar strength horoine-fter specifiod, rnc.y bo ussd provided 
tbD.t concrete mado from such ",",.terial shall rooot the requiromentG of tho Con­
Cl~tO Strongth Test horeiIk~fter specified. 

Ceroont shall conform to the requirerrents for Portland Ceroont 
prescirbed in U. S. Departroont of Agriculture Bulletin 1216. 

wator shall be cloan. clear, froe from oil, D.cid, alk<~li or 
vegetablo mattor and s!k~ll not be used until tho sourco of supply has boon 
approvod. If at any time the water from this sourco sbD.ll bo como of unsatis­
factory quality or insufficiont qua~ltity tho Contractor =y be roquired to 
provide satisfactory wator f rom sorno otp~r sourco. water of doubtful q~~li­
ty shall be tostod in briquots a s providod under "Mortm- Strength" of this 
speoification and tho tost results shall be equal to thoso mado from we-tor 
of known sD.tisfactory quality. 

Mortar Strength: ','lhell the Fine Agerogate is mixed with Port­
land Cement in . tho proportion of 1:3, tho tonsilo or comprossivo strongth 
ratio comparod to ottawa sand mortar briquottes of tho sann proportions and 
consistoncy shall be not loss t'lan 1007'~ at 7 and 28 days. 

Concrete St~ngth Test: Concrete materials may be submitted 
to the following test and shall be considorod to po.ss tho Concrato Strength 
Test whon tho following strongth roc;uireroonts aro fulfillod. In no caso, 
howover, shall aggregato be usod whieh contain more than 3% matorial romov­
o.ble by tho Eluctriation tost. nor shall tho coarso aggregate contain mora 
than l~ of clay or dust. 

Tho Coarse Aggreg3.te, Fine Aggregate and Cement and Wate r pro­
posed for use. shall be mixed in the SDnn proportions and to tho S3Iro con­
sis toncy that they aro to be used in tho work, and tosted as proscribed in 
U. S. Dopartmont of Agriculture Bullotin, No. 1215, and at loast trn fol ­
lowing co~ression strengths shall be obtained. 

Prmportions 7 day test 28 day test 
1 to ~ 2000 3000 

'( 1 to 72 1000 1700 
The 7 day requirerronts may bo waivsd. Tho oxact proportions 

may be va:;,ied with tho al)proval of tho Engineor to obtain tho strol'.gth do­
sirod and tho now proportions usod in the work, but tho proportions of co­
mont to total aggrogato shall not bo loss than ho::"Oin.boforo prescribed, on­
ly such proportions shall bo used as 17ill p:::"oduco a wor;mblc mixture, and 
no allOlV:mco shall bo made tho Contractor for altorod or additional. \7ork or 
rnateria~ involvod in tho rOl?rol?ortionir~. 

All sampli!Jg of !na.torii1s shall be as roquired in U. S.' Ibpart­
ltCnt of Agriculture Bullotin No. 1215. Cement sbD.ll be po.ckod, shipped, 
storod and ins:!?Octod as~ proscribed in Bulletin 1216. Aggrogato shipped in 
dirty ca.!"s or containors, or that becorooc mixed. with Vloods, dirt or foreign 
matorial or that is not uniform, or tho ce!!1ponont parts of which bD.ve bocorro 
sogrogated wHl bo ro -'ected" No r;gg:-ogo.ta sh'l.ll be stored. · or dumpJd on tho 
road bod. 
31...4!L-l~7-20 
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Construction Methods. The subgrade shall have been rolled an,,­
finished as pre scrioed fo,- Conc'::etc Bases or Pavements', It shall be tested. 
witR the subgrado templo t just before placing the. concreto mixt uro and shall 
bo 1a moist condit ion. Tho subgi'ado tel'lpl et Shall be fUrnis;lDd and u sod by 
tho Contractor and shall bo so de si(;!lCd and constructed that wl10n tho ton­
plo t is r~ding on the sido forms, t);o testing odge shall oxo.ctly conform to 
the tirade and crown prcscribrld on the typic::!.l cross-soction. This tomplet 
shall DO kDpt in plnco ::!.t all tirr.c S 0" tho forms at the dischar~\) end of tho 
mixer . 

All cquipn:cnt , tools, ~nd uachincry use d for h:-.ndling m... ...... tcr io.ls 
and performing ,~ part of the work must bo ,"pprovod by tho Enginoor c,nd must 
bo mo. intaincd i" sa tisfac tory working con<iition. 

Forms : Ontsi<io forms for t his work shall bo of rro,tal, of de pth 
oquivalent to tho edge thielmoss of the worle proscribod , straieht and froo 
from warp. Thoy sh::!.ll bo of approvod soction, shall havc 11 flo.t top of not 
less than 1 3/4 inchos Vlidth, ~md such baso width that the rC.'l.ximunl l oad on the 
subgr ade undor any rrothod of finish sMll not bo mor e then 7 pounds per 
squar o inch. 

. The forms shall be joined neatly and tight l y and securely pinned 
and staked to line and gr ade, at least 200 feet in advance of !,iacing concrote. 
The forms shall be of such strongth and shall bo so se eur od e.s to resist tilO 
pr ossure of tho concreto and tho rrochanical tamper without springiu'S or sottlo ­
oont . Bol'.ring stD.kcs driven flush with tho bottom of tho form m'l.y be requirod 
fo r additioIk'll stability. ~he ontiro longth of the f orms sMll oe in contac t 
with too subgrado. TllD Engineor may roquiro additional bearing arce., secured 
by planks fastenod to the forron and to tho 8ub(;rl).<10 . The building of pedoG­
talsof on.r t:!1 or other mo.torial upon which to r est tho fo rms in orde r to br ing 
thom up to Gr ade will not be porro i ttoci. 

The insid.e for ms :01' the Lltegral curb shal l be of approved mater­
ial and of such design as t o 91'0vide the curb re quired, and rig idly attached 
to the outside forms . Sufficiont forrr.s shall bo pr ovided so th:J.t they rm.y ro ­
m."in in placo 12 hours or ;nor o after tho concreto 11118 boon placed bofore it is 
nocessary t o r omove ''.lld ro - uso thom. Formn shall be cleaned and oilod before 
concroto is placod Ilg".inst tllDrJ. Tho a l ignmont =d 15r 3.do of forms shall bo 
c!loclrod and ap~)rovod i mrrod i:l.toly befor a placi>Jg concrete . Forms wh i ch show a 

" wariation exceeding the surface test required sMll be reset or removed as 
dir ected. 

Measurin;; Matorials: All mato"ia ls shall be separatoly and 'lC­
curate ly rooasurod by volu'ID unloss otherwise specifiod, and oach bntcil smll 
bo uniform. CO[l.r so and ,Fino AGgregato shall bo mo a surod loose and separatoly. 
No computed clUUlo"'C in volurro fo r moisturo contont shall bo considor e d. A bag 
of cerront, A1mricrul as 9ackDd by tho manufacturor :l.nd wo iglling 94 poUnds shall 
bo considorod 1 cubic foot. The Contractor shall fUrnish and uso approvod 
rroasuring boxes, pans or !lX)chanical dovices, which in operation wil l g ive tIlO 
oxt'.ct volumes of COI].1'se ~.ncl fino agl;-rogato required ~.nd so dos i gned and pla i n­
ly markDd that the Inspector C&''1 accuratoly and convoniontly check the quanti ­
tie s of oach aggrogate :o.etually bo ing uso d. 

Consistonc~' : Suffieiont wate r shall bo usod in mixing to pr .oduco 
I). Vlorkable mixture v/hich will flat ten out and quake when deposited in place, 
but not enough to cause it to flow, and which can be conveyed f r om t ho mixer 
to the Vlork without sogrogation of co=so aggrog,~to f r om mor tar. 
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,:hen a "Central Mi::iIl6 Plant" is u~ed, especial care sh:J.ll be 
taken that th9 consistency is such as rlill not result in segrego.tion of the 
o.ggreLate during trans?orto.t ion of tho mixture to the norie. In no cafle shall 
tho quantity of water used bg sufficiJnt to cc-usc tho colloction of n. sur­
plus on the sur'facc. The quantity of wat0r shall bo determined by tho" " 
Eng'illeer, :J.nd rot vo.ried Vlithout his consent. Tho Contractorshn.ll furnish 
and uso with tbe mixer ['.n approved c.djustable wqter !We.suring devico l?hieh 
will provent excoss ... ,n.ter :::'lo\ling into tho mixer. 

l1i.xil1t'i Conditiolls : Tho concrJte shall be mixed in the quantitics 
rcquired for immodiC\te use and any Y/hich hr:.s developed initi:J.l set, or Vlhich 
is not in place wi thin 30 minutes afte r tho ''later ha's beon I:.ddod, shn.1.1 not 
be used. 1'10 concreto shall be mixee. while tho air tomperature is at or be -
1O\V 35 dos-rees F. without tho approval of tho Engineer. No mntori,:-.ls con­
tainillJ frost or lumps of haruened materials shall bo used. If the Contrl:.c­
tor intonds using a "Central Hixing Plant" he must so stato be forehand., n.nd 
must obtain pe r mission for its use frem tho State Highl'lay Engi!l£Jer. 

Mixing: Tho mixi:Jg shall be done in a batch- mixer of approved 
type which will insure the 1;<11i form distribution of tho lJl,~terials thrOugllout 
tho mass so that tho mixture is uniform in color and smooth in appeo.r['.nc(' . 
The mi7.:ing shall continuo for a minimum tioo of 1 mimlte e.fter c.ll the i;:­
gradients (1.1'0 c.ssembled. in tho d.ru!'l, during which tioo tho drum shC.ll revolve 
at tho speod. fer which it viae desig-ncd. but '5hn.ll In':'.kD not loss th:'TJ 14 nor 
more th= 20 revolutiol's per rnillute. Tho mixer simll be equipped r/ith rm 
(1.ttachrnant for satisfactorily locking the d.inc~~rgi~~ device so as to pro­
vont tho emptying of the mizar until all tho mctorials havc boon mixed. to­
gethor for too minimum tim requirod. The entire contents of the drur.J shall 
be d.ischarged befOl"6 w:y materials aro placod thoro i:1 for tho succoeding 
batcll. The mixer shall be e~uil?ped with buckDt and. broom delivery unless 
otherwise p:lrmitted by tho ongillCer. l1<:lvO e cap.~,c ity of not less tha:l 3 
bags of cClmnt per batch of concroto of tho composition herein specifiod: 
and. a speed rog'.l.lator to hola. the mixer to its nonJO.l s!J9:ed of revolut ion. 

Hand. Mixing: Hand mixing will only be (J.llOW9d when yard.age of 
concrete b2.se is toe slroll to w(1.rrnnt the une of r. p<:'.ver. When hand. mixing 
is permitted. it shall be d.ono OIl a wa tertight j?latform. Tho fine aggrogate 
and ceoorit shall first be mixcd. unt il a uniform color is attainod. and thon 
spread ovor tho mixing boc.rd in a thin layer. 

The coarse o.gs-reciato. ';/hich shall 11<:lve bean previously drenched., 
shall than bosp:'Cad. over tho fine aggreGate and cooont in n uniform layor 
=d. thc whole mc.ss turmd as tho w~ter is add.od.. 

After tho water hM boon added, tho mass shall be turned. e.t loast 
six tirros, n.nd more if nccoss~", to f.llD.kc t he mix t ure uniform in color and 
smooth in appearance. Hn.nd.- miY.od. batchos shD.ll not excood. one - h<:'.lf cubic 
yard. in volur.n. Used. 

Ch..ocl~ing Quantitios of ConXlnt!: Tho Engineer s)1r!.ll ascortain by 
calculation and. to sts, t he amount of cooont re quired. for each sect ion between 
transverse jOints, according to these specifications, and as the work pro­
grc sse s, the E:Jgi:lOor shall compare tho amount so ascortained. with tho a­
mounts actual l y used in each section of concrete betweon successive trans­
vorso jOints, as d.etermil,ed beT actual count of the numbor of bags of conont 
usod in oach sect ion. If tbo G.,nount of eoment usod in nny throo adjacont 
sectior;s (between tra.nsvorso .joints) is loss by more than four per cont, or 
i f tIle t1.!n01l1lt of cemont used in any ono sectior; is less by more than five 
per cent of the a.:',oou.'1t 11Oroin required. , the Contractor shall romove all such 
soctions and roplaco tho SD.r.Xl with row 17'.D.te rial, according to those specifi­
cati ons , nnd at his own cXlxn13c. 
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PlncilJg Concrotc: Concreto sill-.ll be p11'lcod only On a :'Joist sub­
grado. If the subgr:).do is dry it shnll ba sprinklod ",ith ?s l:1uch \'/o.tor as 
will be absorbed readily. The concrete shall bo depositod on tho subgrado 
rapidly in successive batches, by means of a discharging device which does 
not cause separation of the morto.r ~nd tho coarso aggregato and s~~ll bo dis ­
tributed to tho re quired depth and for tho ~ntire \7idth of the ",,'WCIlXlllt by 
shovoling or other approvod mothods. Rn.kcs shall not be usod in handling 
concrete. Thin operation shall bo continuous. At tho end of the d1'ly, or 
in caso of an unavoidable intorruption of mora than 30 minutes , ,~ transvorse 
joint shall be pln.cod at the point of stoppi11/S work, provided that tho soc­
tion on I'Ihich tho 'Uark has be011 sus:.:cnded shall be not less than 10 feot in 
lop.gth. Sections less than 10 foot in length shall be removed. 

Placing Reinfol'eing Steel: Wnen reinforcement is required it 
shall be placed as shown on Plans, and provided in these specificatiolls '~der 
"RD inforcing Stcol." 

Placing Curb: Tho concroto for tho intogral curb 3.S re'iuirod 
shall be placod imrodiataly =d in no caso more than 30 minutes after tho 
base course has beon placed. Tho baso caurse concrate shall oxtond the full 
width to the outsido f01WS and tho curb plaeed on top, tamped and spadod. 

Joints: mransverse or Longitudinal joints if re~ired on Plans, 
or when tho work is interrupted shaH he constructed as provide';' for Concre t e ' 
P<"l:V')l"f.()Dt. 

Finishing ConOl'ete shall be a8 provided for Concrete .i'a • .J~le nt, 
except that when hand :finish is 6mployed only 000 belting is nocescar~·. ' 

The surfaco for bituminous pavements may be left moderately reugh 
with tho aggregato \7011 embedded, but not covored. with mortar. Tho top sur­
faco of tho curb shall ' be floatad. to a sinooth ovon surfaco and tho outside 
ecl€c rounded as shown on ?lans. 

Curing: Newly laid conerete shall '00 cured by covering with bur­
lap covers whieh shall be wot for tViCnty- four hours 3.nd mD~ thon be removed, 
but the concreto shn.ll be kept son.kcd with water for o.t least 7 d)i!ps follow­

ing the placing of the concreto. This wate ring shall be dom during day­
light. At no time shall mOl'e concrete be laid than can be properly cured. 
For each one thousand feet of concre t e b3.se l aid less than sevon days, thoro ' 
shall be at least orD 1l'1lll ',vho shall devote his on t iro time to wa.toring the 
base. 

All honey combs in the edges sh3.11 be properly pointed up with 
morto.r, and eo.rth thrOl-:n up to the sides of tho pavel!X)nt to a width of 
twelve inehos outsido tho ed;,"Cs. 

When it is e X'J?Ccted tlk'\t the tempera.ture =y fall below 32 do­
(;1"eos Fn.hronheit , a suffici:lllt supply of straw, hay, grass, or othor suit­
nble =terial mast be on rend along the roa.dway be ing concreted, to cover 
the pavement and to sufficientl;; protect its surface and sides a.g.?inst freoz ­
ing , but effi'e s1:all be to.kcn not to l!k.".r tho surfa.co Of tho concrete b3.so. 
Lcntorns hung within fl'am&s enclosed by ca.nvas or other approved matorial , 
or 'fill-es built in containers er on the ground and maintaiood at close inter- ' 
vals along tho roa.dsido 'JJ2.y be used. 'Fne period of time over which this ,pro­
tection shall be maintai:lEld will ba determined by tho Engiooer, but in goner- , ' 
al will not exceed four deys, 
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It is understood that the Contractor accepts all responsitility 
for the quality and strength of conc::-etc la.id. All classes of traffic ann. 
hauling shall '00 eo:cluded from the base courso by the croction of sait~bl~ 
ba.rricados ~s dirocted, until in the opinion of the Engineor ~he eoncrote 
h~s hardened safficiontly. In no case shall traffic or hauling or the l~y­
ing of surfa.co courso be permittod until the concrato basQ is at least ten 
days old. All cr:lcks in tile base course shall be soaled with an a.pprovsd 
bituminous =tcrial in the ovont tho ba.se course is not covored "'ith bitu­
minous materia.l beforo Novombor first. 

Surface Test: The surface of hhe base course shall bo tested 
with o~ approved templato shaped in a.ccordanco with the typical cross-sec ­
tion a.nd with a 10 foot straight odge to secure a uniform surface free f rom 
all depra ssions or other irrogularit ios that a.ra mora than ~ inch abov~ or 
below the general surfaco a3 checked by the tomplate and tho 3trlO.igllt edge. 

Method of Measurennnt. This item shall be rooasured by the square 
yard complete in pla co. Tho \7idth for rrna.suremcnt will be the tot ,:l.l ';,idth 
from out to out of intof;ra.l curb e.s shown on the typical cr03s-30ct ion. 

Bo.sis of Payment. The yardage of canpleted a.nd accepted work 
Jroasured as provided above shall '00 paid for at tho contract unit prico bid 
per squaro yard for "Concrate Base Courso and Curb," ';vhich price shall bo, 
full compensation for furnishing, qun.rrying, preparing, trrmsporti,'IS, do­
livering 3.nd. p2.3.cin3' all IIkl.tcrio.l, for ell labor, cquipmJnt, tools o.nd in­
cidontals mcessary to comploto tbe work. 
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51. S!cED a,AY SA:Rl'UE COURSE . 

Des cription. Th;.s ite", shnll consist of n woaring cO'J.es" 
composed t-f r:nintIiilate' nixture, eit:1er natural or artificial, of" p:..~o · ' 

-perly proport.ioned sano. and cl>lY, und shnll be const ructecl on the 
prepared subg;r!lde in D. ccordo.nce vrith these spe cifi cations and in con­
formity with tho lines, grades, compacted thiclmess, number of COJJIFot":1t 
coursos, und typica.l cross-section, shovm on the Pluns. 

'k~ 'l'1;\~+ i), Materiv.l. Natural Sand- Clay shall consist of sand end cla~- ., 
- - or topsoil, occuring properly proportioned, ~nd obtained from pits 

( d .... ~· by the Engineer. After the pit hus been stripped tho Engineer 
s'1lilll inspe ct and approvo the :no.toriul before it is pluced on tho sub·· 
grade. All =torial used s11nll bo free from woeds, vegotcble or other 
injuriOUS matter, "-nd all stones of more tho.n 1 inch dio.meter sha:;.l be 
removed by the Cont ra ct or o.t the pit. 

S::tnd for o.n o.rtificial mixture or to supplemont 0. nntuml 
mixture shall be sho.rp, cleQn, froe from dirt or loam and not too fine, 
It shull not be used until approved by the Engineer. 

Clay for un urtificio.l mixture or to supploment 0. natural 
mixture sho.ll show resisto.nce to slo.king o.ne. shrinking so.tisfactory to 
the Enginee r, sho.ll ho.ve good binding quo.lities o.nd shall not bo used 
until o.pproved by tho Enginoe r. 

Construction Methods. WhElre it . is necessary to bring the 
sand and clo.y on tho subgrace sepo.rately, "-nd mix thom in place, a 
trench shall b e formod in tho subgrade with the gr"-ding lllV.chine to re­
ceive the bottom l,,-yor, which m.''Y be either the s"-nd or clay. No trench­
ing of the subGmde "'ill be required whore tho subsoil is of sand or 
cl,,-y that is to be mixed with the clc.y or sune, "s the <,<,.se may be. 

a . Cl,W on S .~nd Subgmde: The. clp.y shall be spread over 
the prepared subgrade in such qu~ntities "-nd to such depth that ~hen 

mixed with hhe sand a compa cted surf" cing of the width "nd depth 
shown on the 'plans, will bo obtained . After the clp.y has been spread 
the Contractor sh"-ll plov! up G"nd from beneath und p.dd sand from the 
sides, but only in such amount that the net proportion of sand and clay 
i s o.bout two to one, or ia sufficie nt "uo.ntity so tho.t the Clay will 
slightly more than fill t:,o voids of the sann . • 

b o S"nd on Clc.y Subp'''(co: Th~s p r o cess is exactly similar 
to that in Petrc.:;retph ,,-bovo, Gxcopt thnt the ~"bgm_do shall be plovrod to 
a dept!1 of four inches, aftor which, it shnll be harrowed until complete­
ly pulverized; the s"-nd shnll b o spree.d over tho subgrade in such quan­
tities nnd to such" depth t!1nt 'Then mix0d with clay, a conp,,-cted 

surf,,-cing of the \7i<'.t,h n.nd depth, shav,n on Plans uill be obtained. The 
depth to which the s anel shculCl. be spread uill depe nd upon the amount of 
sand contained origin"-lly in tho cl,,-y of the roe.dbed. 1,s near as praa-
ti "".blo only enough clay sgCl'IT\bo plo\'rod up fron beneath to just fill 
tho voids of the sand., ane no surplus of clay will be nllO\~ed . Whore the 
subgrudo =torial consist.s of clny which, in the Qpinion of the Engineer, 
is not considored s11itable for use in tho surface, tho sand Inyor shnll 
bo sproad first, and of 0. c:l:upth noro thun is suffi ciont for usc in sur­
facing, and as clircctcC'. bo' 'oho Eng inee r. Tho surplus sand shall remnin 
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under the completed surface to serve to improve the drainage of the 
road. The proper proportion of suitable clny shall then J>.o hnuled ' and 
spread on the sand as in cnse "e" following. 

c. Sa nd and Clay on a Different. Subgmde Soil: Where it ~s 
necessary to bring the snnd and clay on the rand separately, the trenc;, 
should be filled with the bottom layer of materinl (which mny be either 
sand or clay) to such a depth, and then have the top I nyer spread upon 
it to such a depth, tha!\. when mixed together the sand and clay will 
show a properly proportioned ' and uniformly mixed compacted surfacing of 
the width and depth shown on Plans. 

d. Natural Sand-Clay: The surfacing material shall be 
spread on the prepared subgrade to such a ~, epth, thon when compo.cted, it 
will be of the width and depth dhown on the Plans. 

In all oases, only suffi cient clay to fill the voids of the 
sand sha ll be used, the clay serving as a binder for the sand. On 

se ctions of road that are not exposed to the sun ond wind, as in dense 
weods, deep cuts, or on low boggy sections, a smaller percentago of 
clay will be r equired, in proportion to the smaller pe rcentage of voids 
in the sand. On heavy grades, especially when e xposed to the sand and 
wind, a greater percentage of clay will be required. It shall be the 
charge of tho Contractor that the required amount of matorial shall be 
delivered in each 100 foot station and uniformly distributed through­
out each station. 

After the material has been spread a s prescribed in the 
several coses above, the material shall be thoroughly mixed with a disk 
harrow. The operations of plowing and harrowing shall be repeated until 
the snnd ', a ni clay are mixed thoroughly a nd unifo rmly in the prop~r pro­
portions'. Afte r the mixing is completed, the Contmctor shall shape 
the rondway with a rond machine or r oad dra!'; and pomit traffic upon it. 
After t.he first sotlking rtlin the Contractor shnll plow and harrow the 
surfacing muterial until it prn'liotically becomes mud, after which he 
shall shape the surface tlnd keep it in shtlpe by r epeated drngging until 
it has dried out and is thoroughly compacted. 

When the typi col cross-se ction requi res thnt this item be 
constructed in more than ono courSe the additiono.l courses shall be 
constructed indepondently on the previously compl et ed course in accord­
ance Ylith clauses "c" or "d" of these specificat i ons, and mainta ined 
nnd finished as provided above. 

Method of Measurement.Work o.nd accepted material hauled 
from pres cribed p~ts to tfie rand sh~.l1 be measured by the cubic yard of 
material loose measurom~nt, as delivered on the roo.d . 

BMis of PccYIDent., The meterial will be furnished by the 
County unless othe rwis e provided in Special Provisions. The work per­
formed as pres cribed by this item and measured, as provided abovE), shall 
be paid for at the contract unit price per rubtc yard bid for "Sand-Clay 
Surfa ce Course", whi ch pri ce shall be full compensation for loading all 
material, hauling not over one qunrter mile, delivering on the road and 
f1R'n.i~, all ' labor, equipment, tools and incidentals necessary to 
cornpIetethe work e x cept rOlling and sprinkling. Hnuling material into 
each quarter mile beyond the first qua rter mile shall be paid for at 
the contract unit price percubtc yard bid for "Material Hauled Addition':' 
0.1 Quo. rte r Mile", 
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52. SHELL SURFACE CDURSF:. 

Des cription. This item shall consist of a wearing course 
composed of shell, and shall be constructed on the prepared subgrade, 
or completed base course, in accordance with these specifications and 
in confoIT.tity with the lines, grades, compacted t.hickness, number of 
component ceurses, and typical cress-se ctien shown on the Plans. 

MaterialS. The shell shall consist of seund part.iciles ef 
oyster, clay or other shells equnlly acceptable t .o the Engineer, and 
shall not contain T!lere t han fifteen per cent of mud, clay marl or loam. 
No shells which will not be broken up during construction t,o pie ces not 
larger than 2 inches shall be allowed in the runt.erial delivered, and' 
all such oversize shell shall be r emoved at the Contractor's expense. 

Construction Methods. The material shall be delivered, and 
spread by hand on t.he prepared subgrade, or completed course, to such 
depth t.hat when cempacted t.he thickness shown on the Plans will be se­
cured and shaped to conform to the typiml cross -section. Side forms 
and e ithe r cubical blocks or center guide forms of proper size shall b e 
used to fix the depth of the loose material. It shall be the charge 
of the Contractor that the required aT!lount of Il1llterial shall be deliver­
ed in each 100 foot station and uniformly distributed throughout oach 
station. 

The work shall be r olled and sprinklE>d or opened to traffic 
as directed. The Contractor, as often as directed , shall Vlork and dress 

the surface so that the cross-section shall continue uniforT!l and true to 
line and grade, and until the surface is smooth, hard, free from ruts 
and undulations and woll bonded to the width shO\'m on Plans·, and the 

werk is accepted, When the typical cross-se ction requires thattthis 
item be constructed in more than one course, each additional course 
shall be constructed independently aft.er the previous one has been 
eomplete d and 0. ccepted, all as pres cribed above. 

Methods of Measurement. Work ::md accepted rulterial hauled 
to the r oad shall be ",.easured by the cubic yard of rulterial leeso 000.­

surenent a s delivered on the road. 

Bas is of Payment.Ylhon a unit price for "Shell" is requested 
a nd tendered in tho Proposal , the naterinl furnished ns pres cribed by 
this ' item shall be pa id for at the contract unit prico so bid per cubic 
yard. Tho work perforned as pros cribed by this iten nnd T:1ensured as 
provided abOVE>, shall b e paid for at the contract unit price bid per 
cubic yard for "Shell Surface Course", which p rioo shall b e full con­
pensation for l oading 0.11 ",nterials, hauling not over ono . quarter nile, 
delivering on the road and finishing, 0.11 labor, oquipment, tools and 
incidentals neoossary to cOr.!plete tho work except rolling and sprinkling. 
Hauling =torial into cach quarte r nile boyond the first quarter nile 
shall be paid for at' tho contract u"it price bid per rubic yard for 
"Materia l Huuled Additional Quarter Mile". 
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53. CALl'Cl1E SUP-FA <E COURSE. . 

Des cription. Thh item shall consist of a wearing course 
composed of' Cali che,' and shall be constructed on the prepared subgrade 
or completed base course in accordance with these specifica.tions, and 
in conformity with the lines, grades, compacted thiclmess, number of 
component courSes; and typical cross-se ction shown on the Plans. 

Materials. Chli che shall consist. of a natural mixture of 
approximately equal proportions of ee.lcareous- dust nnd quart.s sand 

with or without t.he presence of gravel or small stones, all of Which, 
when tested, shall pass a 2 inch screen, and shall not contain more 
than 10 per cent. of clay. Oversize material shall be removed at the 
Cont ra ctoli r s expense. 

Construction Methods. The material shall be de-livered and 
spread by hand on the prepared subgrade to such depth that when compact­
ed the thiclmess shown on the Plans will be secured, and shaped to con­
form to the typical cross-se ction. Sic5:e forms and either cubi cal blocks 
or center guide forms of proper size shall be used. It shall be the 
charge of the Contractor that the required amount of material shall be 
delivered in each 100~foot station and uniformly distribute.d throughout 
each station. 

If, in the opinion of the Engineer, it '&e practicable to do 
so, the caliche shall be puddled with water before being finally shaped 
and compacted. This puddling may be done either in the pit before the 
material is hauled on the road, or it may bo done by sprinkling with 
wator after the material has been spr ead .lupon the subgrade. !n case 
puddling is done in the material pit, the caliche shall at once be 
hauled on to the road, spread by means of hoes, rakes or shovels, shaped 
and rolled before it has dried out. In case puddling is to be don" after 
it ha.s boon spread upon the sube;rade, the $urfrtoe shnll be t.horoughly 
harrowed, plowed or othervTise opened up, durine; the prooess of sprinkl­
ing, in order <to insure the proper puddling of the roliche. After tho­
roughly puddled, to the sat.isfnction of the .En&ineer.,. t.he. surface shall 
be shaped to rt uniform thi ckness nnd oross-se ction Qnd t.he succeeding 
course of materiQl shall be added Qnd puddled in t.he same manner. Each 
succeeding course shall be plaC(ld and puddled o.s soon n.fier the pro­
oeeding one QS pmcticable. 

The work shall be rolled or opened to trnffic QS dire cted. 
The Contractor, as .oft.en as directed, shall work and dress the surface so 
t.hat t.he cross - section shQll cont.inue unifOl"l:l Qnd t.rUe to line and grade, 
and until the surface is smooth, ho.rd, free from ruts and undulat.ions ­
and well bonded to tho width shovm on PIQns, and the "ork is accepted. 

Met.hods of Me[lsu ·. ~ement. 

t.o the road shan be me[lsuredby t.he 
delivered on the road. 

Work and accepted mat.erial ho.uled 
cubi c yard loose neasurement, as 

Bo.sis of Po.ynent. When a unit price for "Chliche" is re­
quested and t.endered in the Proposal, the mat.erial furnished as prescril­
ed by t.his iten shall be paid for at t.he cont!'act unit price so bid per 
cubic yard. When such prioo is not. so requested, right. of way Charges 
and royr,lties on the r.Ulterial in t.he pit will be borne by t.he County. 
The work performed as prescribed for this it.en, wEasured as provided 
above, shall be paid for at the contract unit price bid per cubic yard 
for "Caliche Surface Course", which price shall be full compensation for 
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loosening and loading all l!'.awrial at the pit, hauling not·· ov<r/~no 
quarter mile, delivering on the road, puddling and f~rn;'shintv.' all lebor, 
equipment, tools and incidentals ne cessary to complete the work except 
rolling, and sprinkling, &~uling material into each quarter mile beyc~d 
the first quarter mile shall be paid for at the contract unit price bid. 
per cubic yard for "&terial Hauled P.dditional Quarter Mile". 

54. DISINTEGRATED LIMESTONE SURFACE (x)UHSE. 

Des cription. This item shall consist of a wearing courso 
composed of Disintegrated Limestone, and shall be constructed on the 
prepared s ubgrade or completed base course in accordance with these 
specifications, and in conformity with the lines, grados, compacted 
thickness, number of component courses, and typical cross-section shovm 
on the Plans. 

Mute rials • The material shall consist of a good quality 
of disintegrated limestone, reasonably free from soil and clay, and when 
loaded from the material pit shall not conta in more than 25 per cent of 
material which will pass 0. ~ inch mesh scree n. The disintegrated lime­
stone shall be such as can bo loosened up in the pit by the use of plows 
or picks and without the USe of explosives. 1~terial containing gravel 
or hard flint pebbles, will be admitted, although all hard stones over 
l~ inches in their largest dimension, which will not be broken up during 
construction, must be throvm out at the pit by tho Contractor at his ovm 
expense. 

Construction Methods. The material shall be delivered, and 
spread by hand on the prepared subgrade. or completed course, to such 
depth that when compacted the thioknoss shown on the Plans will be 
secured and shaped to confonn to the typical cross-section. Side forms 
and eithe r cubical blocks or center guide fonns of propll>'t size shall be 
used to fix the depth of the loose ~~terial. It shall be the charge of 
the Cont r actor that the required amount of mn.t e rial she.ll b e delivered 
in each 100 foot station and uniformly distributed throughout each station . 

Afte r the material has been spread and shaped, the surface 
shall be thoroughly sprinkled with water and rolled as soon as sufficient­
ly dried off. The Contmctor, as B1!ten as directed , shall work and dress 
the surface so that the cross-se ction shall cont-inue uniform and true to 
line and grade, and until the surfaoo is smooth, hard, free from ruts 
and undulations and well bonded to the width shOlm on Plans, and' the work 
is accepted. Whon the typical cross- se etion requires that this item b e . 
constructed in mor e them one course, eo. ch additional course shall be con­
strueted independently afte r the previous ono has been completed and 
acoopted, all as pres cribed abovo . 

Method of Measurorent. 
to the r oad shall b e measured by the 
ment, as delivered on tho road. 

Work and ::t cropt.cd material hauled 
cubi c yard of materinl loose meaSure-

Basis of PtlYr.lent. When a unit prioe for "DiSintegrated 
Limestone" is requested and tende r ed in the Proposal, the ~~terial fur­
nished as pros cribed b,r this i tem shall be paid for at the controct unit 
price so bid per cubic y",.-d, when such prioo is not as requested, right 
of way chargeE and roytlltc.es on the ~~terial in the pit will be borne by 
the County. The work performed ns pres cribod fer this item, measured o.s 
50-71-1618- 5 
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provided e.bove, shall be ppid for e.t the cont ract unit price bid per 
cubic yard fo r "Disint.egrated Limestone Surface Course", which pri ce 
shall be full compense.t ion for loosening and loading all material e.t 
thepit, hauling not over one que.rter mile, de livering on the roe.d, pud­
dling e.nd finishing, all l abor, equipment, tools and in ci dente.ls ne~ s s­

'e.ry to complete the "or k except rolling and sprinkling. Hauling matEfr­
ie.l 1i.Jb.to each que. l't e r mile beyond t.he first que. rter mile shall be paid 
for at the contract unit price bid per cubic yard fo r "Material F.auled 
Additional Quo.rte r Hile". 

55. IRO}! ORE TOP SOIL SURFACE OOURSE . 

De scription. This item she.ll consist of 0. wearing course 
composed of Iron Or e Top Soil, and she.ll be constructed on the prepared 
subgrade in accordance with these spe cifi cat.ions and in conformity with 
the lines, grades, compacted thickness, number of compone nt courses and 
typical cross - section shown on Plans. , 

"\' ' 

Materials. Iron Ore Top Soil/ shall consist of hematite , 
hydrated hmllD.tite, or limonite are e.s ii;oriiiedi at the surfa ce but of a .\ 
quality free from vegetable matter whi ch when loadod from the material 
pit shall not. contain more than 15 per cent of clay. The material she.ll 
be such e.s can be loosene d up in the pit by the use of plows or picks 
and without the use of explosive s. ~~te rial containing g r av e l or ge.rd 
pie ces of oro will be admitted nlthough all pie cos over l~ inches in 
their largest dimenSions, which will not be broken up during construction, 
must be thrown out at t he pit by the Contractor e.t. his own expense. The 
material shall have a cementing value of not less than 50 and b e so 
graded that 40 to 75 per cent is reto.ined on a 10-me sh screen "hen tested 
by laboratery methods. 

Construction Methods. The material sha ll b e de livored and 
spread by ha nd on the prepa red subgrade to such depth that when compact­
ed t.he thickness shawn on the Pl a ns will be secured nnd shnped to conform 
to the t.ypi cal cros s -se ction, a nd rolled if required. Side forms and 
either cubical blocks or cente r guide forms of proper size sOOll be used 
to fix the depth of the loose mnte rial. It sho.ll b e the charge of the 
Contractor that the r equired amount of nmte r i a l shall be dolivered in 
ea ch 100 foot station and uniformly distributed throughout oach station. 

After the mat e rial h$.s been spror.d rmd sha pe d, tho work shall 
b e rollod or opened to traffi c as dire ctod. If the mat e rial is of such 

a quality t hat it cdhe res .to the whee lS of tho rolle r afte r sprinkling, 
the surfaco shall be sanded, the ne cessary ll'nto rial being measured as 
Surfccing material. Tho Contractor, as often as dire cted shall work and 
dress t.ho surface so th"t the . cross- section shall continuo uniform and 
truG to lino and grade a nd until ·t.he surface is smooth, hard, free from 
ruts and undulations ' and ~roll. bonded to tho width sh6vm on Plans, and 
the work is ncocpted. WhGn the t ypical cross-section requires that. this 
itGm be constructed in moro than one course, each additional ooursE> shall 
be constructed indep~nd~ntly after the previous one has been completed 
a nd a ccepted , all as pros cribod above. 

Method of Measurement. Work and a ccepted matorial hauled to 
the rood shall b e moasured by t.ho cubi c yard looso measurement, a s 
delivered on t.he road . 

50-71-1618-6 



I 

I 
I 
I 
I 
I 
Ie 
I 
I 
I 
I 
I 

Bnsis of Payment. When a unit priee for "Il'on Ore Top Soil" 
is requested and tendered in the Proposal, the mAterial furnished as 
pres cribed by this item shall be p\lid for at the oontract unit price so 
bid per =bic yard. When such pri"" is not so requestod, right of way 
charges an:]. royaltios on the material in tho pit will b~ borne by the 
County. T~'3 .fork porformed o.s pres cribod for this itom, meMured nS" 
provided a'uov0 , shnll bo pnid for at the contrnct unit price bid par 
cubic ynrd for "Iron Ore Top Soil Surra."" Course", which price shall be 
full compensntion for loosening and londing all =terial 0.+. the pit, ' 
hnuling not over ono qunrter mile, delivering on the rondo finishing. 
all lo.bor, oquipment, tools and incidentnls ne cessary to complote the 
work except rolling and sprinkling. R'\u1ing mnterial into each qunrter 
mile beyond tho first quarter mile shall be pp.id for nt the contrnct 
unit price bid per cubic yard for "Haterinl Hnulod Additional Quarter 
Mile". 

55. PEA GRAVEL SURFACE <XlURSE. 

Des cription. This item shall cons ist of n wen ring course 
composed of fino or pen gravel, nnd shall be constructed on the, prepared 
subgrade, or completed base course, in accordnnce with those specificn­
tions and in conformity with the lines, grades; compacted thickness. 
numbor of component courses, and typical cross-section shown on the Plnns. 

Materinls. The gravel shnll consist of hard, durablo parti­
cles of stone mixod with ~and or clay or s i milar binding IllD.terial and 
when tested by laboratory methods shall fulfill the follow'ing requirements 

Pasiing the 1 inch scree n 95 to 100% 
Retained on *-' inch scree n 10 to 35% 
Retained on io mesh sieve 35 to 70% 

Of the material passing the 10 mesh sieve 25 to 40 Shall 
pass tho 200 mosh sieve. The cementing value of the oaterial passing 

the 10 mesh sieve shall not bo less than 50, 

Construction Methods, The mate ria l shall be delivered in 
slat-bottom \mgons or npproved trucks and unifo rmly dumped on the sub­
grade or comp~eted course, sproad to such depth that when compacted, the 
thickness shown on the Plans will be secured, harrOVled ift necossary and 
shaped to confoITl to the typioo.l cross-section, Each day's hauling 
shall be spread the same day. When the wm~th of the bRse-courso is nol'O 
than 12 feet the matoriul shnll be dumped in two equuL rO\'1s. The thick­
ness of tho courso as woll us the materinl she ll be strictly unifoITl. 
Side foms, and either oonter fOITls or cubi cnl blocks, shall be used to 
fix tho depth of lOOSE> matorinL. All ureas and "nests" of segregated 
coarse or fino material shall be removed nm replacod with well grnded 
=te rinl nnd compucted. 

Tho \"lork shull be rolled nnd sprinkled, or ope nee) to traffi·c 
ns dire cted. Ruts shall be kopt filled t wice n day or more as dixected, 
\TIwn irregulnrities, d~prossions or "~nk spots develop during the process 
of shaping and sotting up, tflEl nffe cted, areas shnll be corre cted i=ed~ , 
aitely by s cnrifying, o.dding nate rinl as needed. roshaping and compncting~ 
This procoss shall 'be continued, and the course maintained with grading 
pnchines or other equipne nt as required, to t1w required line, grade and 
typicnl CrOSs-se ction until. the SUrfa ce ia smooth and hnrd, free 1'rom 
ruts and undulat ions, \7ell bonded to the width shown on Plans, and the 
work is accepted. 
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58. WATER BOUND MACADAM SURRA<E OJURSE. 

Description. This item ~all consist of a wearing course. 
composed of broken stone and sm-eenings and shall be constructed on the 
prepared subgrade or completed base-course in accordance with these 
specifications and in conformity with the lines, grades; compacted 
thL,)msss, and typical cross-section shown on the Plans. 

1~terial. The Broken Stone shall consist of angular frag­
ments of rcck, excldding schist, shale or slate, of uniform quality 
throughout, ,nth not more than 5% of soft friable material, nat more 
than 5% of flat or elongated pie ces the width of whi ch is less ' than 
half the length, and with a percent of wear of not more than 7. When 
tested by laboratory methods the stone shall fulfill the following re­
quirements: 

Passing 2 inch screen 
Retained on 1 inch screen 
Retained on t inch screen 

95 to 100{. 
25 to 50{. 

100{. 

Screenings shall consist of material equal in quality to 
that specified for Broken Stone above, and shall be that product of the 
crusher including the dust of fracture, which will fulfill the following 
requirements: 

Passing the t inch screen 
Retained on ~ inch screen 
PaSSing 200 mesh sieve 

95 to 
20 to 

5 to 

Construction Methods. The subgrade shall be rolled and shall 
be dry and clean of all i'oreign substances. The Stone shall be furnish­
ed, spread upon it to such loose depth that when completed the compacted 
depth shown on Plans will be obtained, ha·rrowed if ne cessary. shaped to 
the typical cross-section, and dry rolled. The Stone shall be spread 
with shovels from storage piles along the side of the roadway or from 
dumping boards or may be spread directly from approved vehicles. The 
thickness of the course, as VlSll as the material shall ' be stri;ctly uni­
form. Side forms, and either center forms or cubical blocks s'hall be 
used to fix the depth of loose material. The shoulders shall be built 
up to support the edges of the course as directed. All areas and "nests" 
of segregated coarse or fine matorial shall be r emoved and replaced 
wi~a well graded material. 

The dry rOlling shall be done with a self-propelled roller 
weighing not lesa than 8 tons. The rOlling shall be longitUdinal, shall 
begin at the sides, overlapping the earth shoulders at least siX inches" 
and IIrogress gradually to the center. At any low or irregular places 
that develop the material shall be loosened and the necessary additional. 
material placed, and rerolled. The entire surface shall be thoroughly 
rolled until all settlement has ,ceased. 

, Screenings shall be applied ,gradually over the 'surface 
during the dry rolling in sach. an amount as will completely fill the .voids-
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The screenings shall n ot bo dumped on the SU'rf'ace of the "tone or gravel, 
but shall be cast thinly with a spr eading motion of' the shovel and. 
broomed into the voids. The rolling shall continue while "the s creonings 
a r e being sprea d , so as to a i d by jarring the fine material into the 
voids. The screenings shall not be allowed to cake of "bridge" on the 
surface so a s to p r event the fill ing of the voids or t he di red be~, ring. 

of the r olle r on the surface of the stone or g rovel. The spreading and­
r Olling shall continue until no moro s cr eonings will go in dry o.nd tho .. 
,vhole surface conforms to the line, grade and typical cross-sedion. 110 
excess screenings shall b e used. 

Dumping of ashed and cinde rs from the fire box on the course 
must not b e allO\red ond any l itter must be removed f r om the stone or 
gravel before the roller pas s es over i t. 

Afte r the dry r olling and filling is compl ete, the surface 
of the course shall be sprinkled with wnter until thoroughly saturated 
a nd more screenings added and rolled. The sprinkling and r olling 

shall cont inue until a grout forms in f ront of the roller that will fill 
all voids. The work shall then be permitted to partiall y dry out , a nd 
the rolling sha ll be continued on success ive days until the bond is com­
plete and the surfa ce does not creep or wave unde r the roller. 

. Surfa ce Finish: The surfn. ce of the complet.ed course shall 
be smooth , dense , and true to the est ablished crown and r, r ade . Before 
the completion of the rolling the surface shall be tested as follows, 
a nd carre ded as ne cessary by properly adding or r emoving mate rial, 
retesting, a nd r e r olling until the finished surface complies with the 
test r equirements. 

Surfaoo Test: The f inished course shall shaw no deviation 
from the general surfaoo in e x cess of t inch as shawn by deviation from 
a 10 foot straight edge laid pa r a llel to the cente r line of the road so 
as to bridge any depressions a nd touch all high spots. 

Method of Measurement. This item shall be measured by the 
square yard complete in pIa 08 . 

Basis of Payment. The ya rdage of compl eted and acoopted 
work measured as providod above shall be paid for at the contrad unit 
prioo bid pe r square ~Tllrd for ''Water Bound j,lncadum Surfuoo Course", 
which prioo shall be full compensation for furnish ing, hauling and 
placing all material, for preparat ion of all mator i n.l, for all labor, 
r olling, equipment, tools and incidentals ne cessary to compl ete the 
work . 

59. SINGLE BITUllINOUS SURFACE TREATI.1ENT. 

Description. This ite;n shall consist of a wearing surfa ce 
comp osed of a s~ng~e application of i gallon of bituminous material pe r 
square yard, covered with fine g ravel or broken stone, and shall be 
construoted on t he completed a nd appr oved base course or surface course 
in accor dance with these spe cifications. 

Material. The cove r material shall be Gravel or Broken 
Stone, The Gravel shall coosist of rounded or angula r ~ragments of 

r ock with not more than 5% of slato, shal e or soft sand stone particles 
and shall be free from organic matt~ r, clay, loam or pebbl e s coated 
therewith. It shall h ave n per cent of wenr (ab resion test for g rave l) 
of not mo r e than 15. When tested by l nboretory method it shnll fulfill 
the follmving rcquircme nst: 

Pns sing i inch screen 
Retained on t inch scroen 
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, The Broken Stone shall consist of angular fra~ments of rook 
(excluding schist, shale or slate) of uniform qu,,;Uty throughout, with not 
more than 5% of soft friable material, not more than 5% of £,la~ or elongated 
pieces the width of which is less than half the length, . and with a pe r cent 
of wear of not mora than 6. When tested by laboratory methods the material 
shall fulfill the follovring requireJr.ents: . 

Passing *" inch screen 100% 
Passing ~ in~h screen 25 to 75% 
Retained on t inch screen 85 to 100% 

The Bituminous material shall fulfill the requirement.s prescribed 
in t.he Special Provisions for "Bituminous Mat.erial for Surface Treatment". 

Construction Methods. All holes, ruts, depressions, or ' other de­
fects in the surface shall be repaire" by cleaning out defective areas by 
scarifying, accept.able hand method, and after being filled wit.h new mat.orial 
of the same chQracter as contained in t.he road surface, or ot.hor mat.erials 
approved by t.he Engineer, shall be compacted by rolling or tamping so that. 
a smooth, hard, well cementod surface, conforming to line, grade and typirol 
cross-section shown on Plans, is secured. After tho repairs required have 
been made in an acceptable manne r and tho patches allowed to set up under 
traffic and a re properly bonded, the surfaco o~ the roadway sholl be swept 
clean and free from dirt, dust, detritus, or othor deletorious matte'r by 
means of a mechanical rotary street sweeper, hand brooms, compressed ai~. 
All cakes of dust or clay and all other foreign matter shall be removed and 
the surface thoroughly cleaned, before any bituminous material is applied, 
until the top embedded aggregate is cleaned, but not dislodged or loosened. 
If found necessary by the Engineor the surface may be lightly sprinkled just 
prior to application of Bituminous Material. Ne bitumen shall be applied 
when temperature is at 50 degreos F. or below. 

Application; Tho Bituninous Material shall bo appliod on the 
clean surface at the uniform rate of ~ gallon per square yard. The a pplication 
shall be mn.de by sone approved t:rpe of self propelled pressure clistributor 
so designed as not to produce rues in the surface during application and so 
operated as to distribute the rnterlrcl in the quantity specified evenly and 
smoot.hly under u pros sure of net less than 20 nor nore than 75 pnunds per 
square inch. In order to insure uniformly at. the junction of two distri.butor­
loads when tho last of tho 10:ld sta~s to thin the dist.ributor shal.l be shut. 
off, and upon starting the next load building papor shall be spread over the' 
latter portion of tho provious npplica'cion, and t.he dietributor shall lap 
back over this paper suf'ficiently to sk'rt the spm:'ers full f ·orce when the 
uncove red surface is r eached . This building papor shall then be r emoved' 
and dert royed. 

Irnnedintely follo;ving tho application of bituminous ma'berio.J: there 
shall be evenly spread OV0r the bituminous surf!'.ce cover l!L':lt.e rircl to the . 
D.I:lount of one cubic yo.rd loose noo.surenont por 40 square yards,. of surface., 
The entire surface sha ll then b o thoroughly rolled ,lith .a · suitubl!O),. rol'ler,., 
self- propell0d, giving a comprossion of not less tho.n 200 , poun.ds" par: illch o.f ' 
r oller width, which will not "pick up" the surfo.ce . Shou:Ld : any dep.~esg.iollS:' 
or unevenness or irregulo.r spots dovolop in tho surfo.ce., . th!O)y ' sho.ll:,. b.o TEme·~ 
died and the surfuce brought to true grade and cross-section 0.6 · shovm on 
Pluns. 

Traffic should not be allowed to use the road Ullt·U,,: tbe cours~ of' 
cover nnteriul has b0en plo.ced and thoroughly rollecl· •. Tho covor nat 0 rial'· 
must be evenly o.nd o.ccurately distributed by 0. necho.ni·cal ·. spreade .. !:. .. : if hand 
spreading is pernitted , the vrork nust bo done by . experienced ·wo,r~ll!" . to ,the 
end that an even and , snooth surface b e obto..inecl. 
50- 71- 1618- 12 
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After t.ho work hns b eon conploted ns spe cifi ed abnve> the re 
should be R. slight. excess of cove r materi a l over the surfRce. The Con:,ra:rtof 
shall be responsible for the maintainance of the surface until the work is 
accepted by the E~~ineer. Hz shall repair nIl fatty spots with additional 
cover material and all lean mixtures by ~dditional asphalt, to the extent 
that a unifonn denso treatment is final ly obtained, 

Method of Mee.~t:.:~ment, This i tem shall be measured by the square 
yard complete in placa. 

Bas is of Payment .• The yardage of c.ompleted Rnd accepted work 
measured as prOVlded abo-,re shall be paid for at the contract. unit price per 
squa re yard, bid for "Single Bitum:enous SuraRce Treatment", which price 
shall be full compensation for furnishing, hauling and placing a ll mate rial, 
for preparation of all material, for all l abo r , rolling, equipment, tools 
and incidenta ls necessary to complete the work" 

60. DOUBLE BITUMINOUS SURFACE TREATliENT. 

Description. This item shall consist of a wearing surface com­
posed of two a ppli cations of Bituminous Material of t.he amounts per square 
yard here inafter prescribed, covered with gravel or b ro!<e n stone, in the 
sam<l amounts per square yard prescrib<ld, and shall be constructed on the 
completed a nd approved base course or surface course in accordance with 
these specifications. 

Mate rial. The aggreGate shall be gravel or broken stone. Tho 
gravel shall consist of rounded or RngulRr fragments of rock with not more 
than 5% of slate, shale, or soft sand stone particl es, and shall be free 
from organic matte r clay, loam, or pebbles conted therewith. It shall have 
a per cent of wes.r ( abmsion test for gravel) of not more than 15. The brok­
en stone shall consist of angula r fr~_gmonts of rock (excludine: schist, shnle 
or alate ) of uniform quality thr:oughout, with not more than 5% of soft 
friable material, not more than 5% of flat or elongated piece" the width of 
which is l es s than half the length, a nd with a per cent of wear of not more 
than 6. When t.ested by l aborat.ory methods) the Rgg regnt.e shnll fulfill the 
·f ollowing r equirements: 

No.1. PaSSing Ii inch screen, r etained on 5/S inch screen 100% 
NBg 2. Pas sing 5/S inch scroen, ret. ~ined on i inch screen 85 to 

100%. 
The bituminous l!W.t.o rio.l s h all fulfill the requirement,s pres ecdbed 

in tho Specia l Provision for "Bit.uminous Mo.terial for Surface Treatment", 

Construction llBthods. All holes, ruts, dep res sions, or other 
defeots in the sUl'fo.ce sho.ll bOe rElpaired by cleaning out defect.iv e arens by 
scarifying, or acceptablEl hand method., and aft.er being filled with new mater­
i a l of the same charaater ns cop-tained in tho road surface, or other materials 
approved by the Engineer, shall be compaated by roll ing or tamping so that a 
smooth, hard, well comented surface, conforming to line, grade !lnd t.ypical 
cross-section shown on Plnns , is s e cured. After t.he repa irs required have 
been made in an accept.reble m..'mnor and t.he patches o.llowed to set up under 
tra ffic and a re p rope rly b onded, the surfnce of t.ho roadway sho.ll be swept 
clean and free from dirt, dust, det r itus, or othe r .aoleterious matter by 
means of a mechani cal rota ry strcet swoeper, hand brooms , compressed aid. 
All cakes of dust or clay and all other foreign mat.te r shall b e removed and 

t.he surface thoroughly clonned , bofore any bituminous material is applied, 
until the top embedcled aggregate i s cleaned, but n ot dislodged or loosened. 
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If found necessl1.ry by the F.nl!:ineer t.he surface may be lightly sprinkled 
just prior to I1.ppli cation of BHuminolls M"te rial. No bitumen shall be applied 
when temperature is at 50 dere;rees F. or below. 

Applicl1.t;.on, BItuminous Material shall be Rpplieo. on t ,he clean 
surfRce I1.t . t he ro,te of 0 . 35 gallons per square yard in the !"anner and wit.h 
the equipment, p!'E>scribed fo r Single Bit.uminous Surface Treatment, and cov'e r­
ed with No. 1 a~g rGf::ate at the mte of one cubic yard (loose mep,sur ement) to 
each 40 square ya r ds of first application. The work ShRll then be lightly 
rolle d and t:1e second application of 0 .45 gallons per square yRrd applied in 
the manner prescribed for the first and covored with No . 2 a,ge: r egate at tho 
rate of 1 cubic yard (loose measurement) to each 80 square yards of second 
application. The ent ire surface shall be t h oroughly rolled with a suitable 
roller, s e l f - p r opelled, g iving a comp r es s ion of not less than 200 pounds 

.per inch of roller width, w:1iCllhwill not "pick liP" the surfacE. 
The ae;rr,regatG must be evenly 8.nd accurntely dist ribut ed by a 

mechanical spreader; if hand-spreading is pe rmitted , the work must be done 
by experience wo rkmen, to the end that an even and smooth surface b e obtained. 
After the work has been compl eted as specifi ed abov e , there should be a 
slight exces s of No.2 stone over the s urface. The Contractor shall be r e spcrr 
's ible for the maintanance of the surfa ce until the work is accepted by the 

Engineer. He shall repair a ll fatty spots with additional cover =terial a nd 
all lean mixtures by additional asphalt, to the exteht that a uniform dense 
treatment is f~n"-lly obto.inEld. Should ~ydepressions or unevenness or ir­
regulo.r spots develop ' in thEl sur fRce , they sho.ll be rElmedied a nd the surface 
brought to true g r ade and cross-se ction as shown on the plans. 

Method of A;easurernent. This item shall be measured by the squa rEl 
yard of two course work complete in plo. ce. 

Basis of Payment . ThEl y nrdage of completed and accepted wurk 
measured as p r ovided above sho.ll b e paid for nt the contr8.ct unit ,>ri.::e pe r 
square yard, bid for "Double Bi tuminous Surface Treatment ", which price sho.ll 
b E> full compens o.tion for furnishing , hauling, o.nd placing all mo.t3 6al, for 
preparat i on of all ~,r1d:]" for nIl le.bor, · roll i.ng, equipment, tools nnd 
incidentals 1>acessary to compl eto the work. 

61, TRIPLE BIT UMI NOUS SURFACE TREAT MENT . 

Des cript ion. This item shall consist of a weo.rin~ surfo.ce <,o:nposed 
of three o.pplications of Bituminous Mo.te rio.l of the aLlounts per square yard 
hereinafter p roscribed .. covered with fo r avel or broken stone in the amoli.l'lt 
per squo.re yard pres cribed o.nd sho.ll b e constructed on the compl eted nnd 
o.pproved base -cours e or surfuCE) course in o.ccordance with these spe cifi co.­
tions. 

!.lrlterial. The agg r egate sho.ll be grovel or broken stone . The 
gravel shall co~siSt of rounded or angulnr fragments of rock with 'not more 
tho.n 5% of slo.to, sho.l e, o r soft snnd stone po.rtioles mi.d shnll be free from 
organic matter, cl ay , loam, or pebbles contod therewith. It shall hnv e a 
per cent of wear (abrasion test fD,t) grovel) of not more thun 15. The broken 
stone shall consist of angul o.r fragments of rmck (excluaing schist, shale, 
or s l ate ) of uniform quality throughout, with not mor o tho.n 5% of soft 
frio.ble mo.te rial, not more tho.n 5% of flat or elongo.tod pieces the width of 
whi ch is les s tho.n half the lon;;th, o.nd wi th a per cent of wear of not more 
than 6. When t oeted bo' lo.boratory methods, the o.ggrogo.to shall fulfill the 
foil owing requir0melOts; 
50-71- 1618-14 



I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 

No. I, Passing It inch screen,. retained on I - inch screen 100% 
No; 2. Passing 1 inch screen, retained on ~-inch screen loaf, 
N0. 3. Passir~ ~-inch screen, (with dust removed) 100% 
The BU·JJI'.inous material ';~hall falfill the requirements prescribed 

in the Spe cia 1 Prcrris ions for "Bi-"umino·"s !b.te rial for Surfice Treatment". 

Cor,si-.,_ ae.i~i'on Methods~ Construction methods shall be · as prescribed 
for Double 'B"tu.:1"!Ln -)Us Surface Treatment with the addition of a third applica­
tion and cov~r . '£:,e amounts r equi r ed to be used per squaro yard for each 
successive applicacion shall be as follows: 

Application. 
1st 
2nd 
3rd 

Bituminous Hat'l. Covernge. 
0.4 gallon 1 cubic yard No.1 ag~ re!';ate to 24 sq.yds 
0.6 gallo,," 1 cubic :'ard No ;2 agcre~ate to 48 sq;yds 
0.3 gallo;} 1 cuo~c yard No.3 aggregate to 72 Sq .• yds 

Afte r the third appi.ication h as beeil cove r e d as provided above, 
the entire surface shall bo thoroughly rolle d with a suitable; roller, solf­
propelled, giving a compression of not l e ss than 20~pounds per inch of 
roller width, which will not "pic!{ up" the surface. 

The aggregate must be eve;!lly and accurately dist.ributed by a me­
chanical spreader; if hand-spreading is pe=itted, the work must be done by · 
experienced workmen, to the end that an even and smooth surface be obtained. 
After the work has been completed a s specified ab ove, there should be a 
slight excess of No.3 aggregate ove r the surfaco. The Contractor shall be 
responsible for the maintenance of tho surfaco until the work is accepted 
by the Engineer. He shall repair all fatty spots with additional cover 
material and all lean mixtures by additional asphalt, to the extont that a 
uniform dense treatment is finally obtained. Should any depressions, un­
evenness, or irregular spots develop in the surfa ce, they shall be remedied 
and the surfa oo brought to truo grade and cross se ction as shown on tile plans. 

Method of Mcasur01ne nt. This item shall be measured by t:1e squnre 
yard of three course work complete in place. 

Basis of P(lyn'.ent. The yardage of completed a nd (lcoopted work 
measured a s provided a bove sh(lll be pa id for (It the contrn.ct unit. price bid 
per square yard for "Triple Bituminous Surfaco Tr entment", which price shall 
be full compensation for furnishing, hauling, and placing all material, for 
preparation of all wnt e ri(lls, for (lll labor, rolling, equipment, tOuls, and 
incidentals noce"sa .-y ·(,0 complete the "'ark. 

E2. LUOES';:ONE ROCK ASPHALT SURr'ACE TREATMENT. 

Description. This item sh(lll consist of a " earing durface com­
posed of a compa cted l aye r conta ining the . r equi red we ight por square yard of 
prepared natural Iil.Jestono ro ek a nd shall b e const :"'Uctod on the approve d and 
completed base CuU~S0 or sl1rl'a co, iI'. nccordo.nce wUh these spe cifications 
and in conformity with tho typical cross section shmvn on the Plans. 

The r oq'J.5.rod thicklless of t,h e completed work shall not be secured 
by measurement, but thn complet'l« Trork sho.ll be considered to be of the 
thickness r equired rhen tr.e amo:..nt by Treight of propnred reck asphalt, in­
cluding the flux, b",t exc:"uding t ·ho Tock (lsphalt dust for the aea1 coat , put 
down per square y o. rei :Jf com?i.ctec. work is in tho proportion of 100 pounds 
pe r inch of dep"'oh s hc-:m In P:tans. 
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Materials. The rock asphalt shall be uniform, well graced, 
natural limestone rock asphAlt, consisting; of 9 to 12 per cent of asphalt 
and 88 to 91 per cent of limestone preacticRlly free from Sulphates, irlbn 
pyrites and alumina. No material shall be used bofore it has been sampled 
and tested in the !la.boratory and approved by the State Highway Engineer, 

The flux shall be an asphaltic base oil fulfilling the ,foll~ing 
requi remem.s: 

The oil shall be free from water; 
Specific Gravity at 25 0 C _ not less than 0.95; 
Asphaltic Content @ ~OO Penetration, not less than 50% by weight, 

(Open evaporation 4800 _ 5000 'F - Bul. 1216). 

Construction Methods. The existing surface s~~ll be thoroughly 
cleaned of all dist, dirt, and foreign matter to the satis 'faction of the 
Engineer, by sweeping with a rotary street-sweeper of approved type, or 

with hand brooms or by such other means as the Engineer may ' deem necessary. 
Then the surface of the roadwav shall be treated with from .20 to .25 gallons 
per square yard, of hot asphaltic oil, nct lighte r than that used for flux, 
put on in 2 applications. The first application consisting of .1Q to .15 
gallons per square yard, shall be made not l ess than twenty four hours in 
advance of placing the rock asphalt, and the~ application, consisting 
of approximately ~10 gallons per square yard, shall be made immediately be­
fore the rock asphalt is placed, If the rock asphalt is to be laid on a 
concrete base, one application of asphaltic oil, not exceeding .10 gallons 
per square yard, shall be made not less than twenty four hours in advance of 
laying the rock asphalt surface. Great care shall be taken that the asphal­
tic oil be regUlarly and evenly distributed. 

The surface of the roadway shall be brCCllSht t.o the cross-section 
as shown on plans .' by filling all holes and depre~s:;,"ns with pulvarized ' 
rock asphalt imme~,ia."e ly following the first l1]JP~ ' ~~'ction of asphaltic oil. 
The extra materia: aad work needed for patching dep:ces.1ions in the existing 
surface shall not be paid. fo r directly but shnll be considered incidental 
work and mate rial Fe'",i ,uning' to the item. 

Preparatior, Fluxing and Mixing of Materials. The natural limestone 
rock asphalt shaH '0(' r educed by pulverizing; unt.il the maximum si.ze parti­
cle shall not exceed i inch in any dimension. A sufficient a mount of the 
dusjo shall be remcvoJ f ·.'OJ;l the pulvc rized rook asphQlt to make the seal cont 
for the pavement afte r it hus bee n laid and properly rolled. 

After pUlverizing the rock asphalt., the re should be ndded to it 
from 1 to 2% of the flux specified nbove nnd the ' whole thoroughly mixed in 
a pug or other apFroved type of mixe~, until 11 homegeneous mixture is pro­
duced which shall contain from 9 to 12 per cent of asphaltic cement soluble 
in carbon disulphide . In order thQt the mixture shall be uniform, each 
bat ch of pulve rized rook nsphalt and the asphaltic oil flux shnll be weighed 
or measured before beL'g: incorporated in the mixture. 

During the process of preparation of the limestone rock asphalt., 
if so desired, and in n mnnner npproved b~ the Enginee~, tho rock may be 
heated to a t emperature not excee ding 340 F. 
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Application •• The Prepared Rock Asphalt shall be placed upon the 
prepared surface and immediately spread, shoveling and raking to such uni­
form depth that when thoroughly compacted by rolling, the depth shown on the 
Plans will be secured. The material shall not be dumped on the place it is 
to occupy, but sufficiently in advance of the finished pavement, so that in 
placing it will be necessary to handle all of the material with shovels. 
The rock asphalt shall be thoroughly raked so that all clusters of coarse 
mate rials and lumps shull be separated, and then rolled with a self-propelled 
roller giving conpression of not less than 200 pounds per inch of roller 
wtd~h~ Afte r r Olling all low or uneven places which have been developed 
shall be filled with the mixture and r e rolled. After the surface has been 
satisfactorily rolled and brought to the reguired cross section, a thin ooat 
of the limestone asphalt dust, free from flux shall be spread ove r the entire 
surface, the surface shall be again rollod until the surface is thoroughly 
compacted and in conformity with the typical cross section, and so main­
tained until acceptance. 

No traffic shall be allov{ed on the roadway while the pavement 
is being laid nor for such time thereafter, as in the judgment of the 
Engineer, may be necessary for the proper setting of the material. 

Method of Measurement. This item shall be measured by the square 
yard complete in place. 

Basis of Payment. The yardage of completed and accepted work 
measured as provided above shall be paid for at the oont.roct unit. price per 
square yard, bid for "Limestone Rock Asphalt. Surface Treatment ", which price 
Shall be full compensation for furnishing, hauling and placing all material, 
for preparation of all material, for all labor; rolling, equipment, tools 
and incidentals necessary· to complete the ,fork. 

63. BITUMINOUS MACADAM SURFACE COURSE. 

Des cription. This item shall consist of li Vlcaring surface course 
composed of coarse broken stone and bituminous binder applied hot by pene­
trat.ion methods, with a bituminous senl coat rInd mineml cover, and shall 
be constructed on the conplcted and approved base course in accordance with 
these specifications and in conformity with the lines, grades, compacted 
thickness, and typical cross-section shorrn on the Plans. 

l!ateriflls. The Broken Stone shall consist of clean tough durable 
fragments of rock (excluding schist., shale or Slate) of uniform quality 
throughout, shall bo froe from an excess of thin or elongnted pieces, and 
free from soft or disintegrated st.one, dirt, organic or other injurious 
matter covering either free or as a coating on the stone. All stone shall 
have a per cent of woar of not more than 6. All linestone shqll meet the 
requirements of the Soundness Test. 

Three typ8S of this broken stone shall be provided and used as 
hereinafte r pres cribed. Coarse Stono, Internediate Stone and Cover Stone, 
when t.est.ed by Laboratory methods shall fulfill tho following requireoents: 

50-71-1618-17 

Coarse St.one. 
Passing 2~ inoh scroen ..••.•..•••.•• 95 to 10010 
Retninod on It inch screen •.•••••••• 85 to 100% 

Int.ermediat8 Stone. 

Passing It inch screen ••••••••••.••• 95 to 
Passing 1 inch screen •••• ~ ••••••••• ~25 to 
Retained on % inch s crcen •••••.••••• 85 to 

10010 
75% 

100'/0 
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Cove r St one. 

FaSSingjf7 inch screen ••••••••••••• ~5 ie 100% 
Passing~inch screen ••••••••••••• 25 to 75% 
Ret.ained · on t inch screen ................ 85 to 100% 

x 

The Bitu'llinous Material shall meet the requiremenwgiven below 
for OA~3, or NA~ 3. Tho lLaterial srlCtll be homogeneous, free from water and 
the asphalt material shall not foam when heated te 1750 . C (347° F). Oil 
asphalt for anyone contract shall not vary more than 0.020 in specific 
gravity nor more than 10° C in molting point within the test limits speci~ 
fied. 

0A-3. Oil Asphalt • . 
Specific gravity 25°/25° C. (no/ 770 F.) ••••• not less than 1.010 
Flash point •••••••••••••••••.••••• • • not less than 1750C.(347~). 
Melting Point .••.••......... • 400C~ (104~) to 60° C. (1400 F). 
Penetration at 250 C. (71° F.) lOOg., 5 sec ••••••••• 80 to 90. 
Loss at 1630 C. (325° F) ·5 hours ................. not more tha.n 1.0% 

a. Penetration of residue at 25° C. (77° F) 100g., 
5 sec- --------- - - ---------- ----not less than 50 

Total bitumen (solublo in ·carbon disulphide), not less than 99.5% 
a. Organic matter ineolub~e •••••••••••• not more than 0.2% 

NA- 3. Fluxed Be~udez Asphalt. 

Specific g!Eavity, 25°/ 25° C. (77°/77° F.) •••• l.050 t,o 1.070 
Flash point, • •••••••••.• . ..••••••• not less than 175°C; (347° F;) 
Melting point •••••••••••••••• 400 C~ (104° F) to 50° C~ (122°·F) 
Penetration at 25° C. (77° F.), 100 G., 5 sec ••••••• 80 to 90; 
Loss at 1630 C. (325° F.) 5 hours ••••••••••• not more thnn 3.0% 

a. Pe netration of rosidue at 25° C. (77° F.) 10Cj5 • . 
5 sec .............................................. not loss than 40 

Total bitUl;1en (soluble in carbon disulphide), not less than 95.0% 
b. Inorganic matter insoluble •••••••••• 1.5% to 3.0% 

Construction Methods .• In the absence of curbs, planks approxi­
mately 3" £1l-n--shall be placed as temporary curbs to support the edges of 
the Bituminous 1!n.cadam. 

The Coarse Stone shall be sproad upon the propared base course 
with shovels from piles along the side of the roadway or from dump boards 
or by moans of approvod spreading vehicles, to such uniform depth that vmen 
compaoted and completed the compacted thickness shown on the Plans will be 
secured. The stone shall then be dry rollod with a self- propelled roller 
weighing not less than 8 tons until tho fragmonts are int0rlockcd (but not 
crushed) and 0. stabl e ,. uniform, but open, surface is se cured. Any depress ­
ions or irregularities that dev0lop shall b0 immediately loosened and' 
corrected by the addition of coarSe stone as nocessary. All stone whim 
becomes coated or mixed with dirt shall b0 romoved, replaced and recompacted. , 
No traffic sho.ll be o.llovred to pass over th0 stone before the o.pplication 
of the bituminous binder. Tho rolling shnll be longitudinal beginning at 
the sides and progressing; gradually tovmrd tho centor from each side. 
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Applicn.tion of Bit.uninous Bind"r: Tho Bituninous notariul shall 
bo heuted in t DnkS designod to securo uniforn houting of tho e ntire con­
t.ents. Asphalt Binder shnll bo heut.ed to und "ppliod nt. n ter:lpnrnturo be ­
tuoen 275 a nd 350 dog; r es s F. lhte ria ls hent.ed beyond tho nbnve linits shccll 
bo rejected. The Contrn ctor shull p r ovido nll no cessnry fncilities for deter­
!:lining the tOr:lperr.ture of tho Bituninous 1hterinls. Upon the thoroughly d:ry 
nnd clenn conrso stone, r ollod ns providod nbove! thcr9 sholl be uppliod by 
neans of nn a pprov od pressure dist.ri.but.or fran 1,,' to 1% gnl lons of hot 
Bitu.n inous Mut.er '..al pe r squnro y n rd of surfnoo. This work shnll bo dono 
only when ,;oat.her conditions, in tho opinion of the Engineor, nro suitClble. 
Tho pressuro distributor shnll bo s o dosigned nno "pom.tod as t.o distribute 
the Bituninous Materinl unifornly !\nd in t.he nnount required un do r n prossure 
of fron 20 to 75 p ounds per squ.'lro inch. It shnll be equipped vri+.h un nc­
curnto stationnry thornonotor in tho tnnl, contnin!ing tho asphalt cenont, nncI 
with an a ccurate gouge so l o cated ns to be onsily obsorved by t.ho Inspector, 
,-;hilo vrulking bes ido the distributor. In order to prevent lo.pping nt the 
end junction of two londs, tho distribut or shall bo pr onptly shut off y,hon 
the npplicnt i on b OG ins t o t.hin just. boforo t.ho tank is onpt.ied. Before 
cont.inuing the applicati on with n nOTi lond of Bituninous conent, building 
pppcr sha ll be spread over the treated surfn ce for n sufficient. ilistnnce 
bnck s o that the sprayers nre ope rating nt. full force when tho uncovored 
surface is reached . The building pnpor shnll t.ho n be r onoved n.nd destroyod. 
A narrOTl spout pouring pnt or -hoso nt.t.achnent to tho dist ribut.or shall be 
used to apply t ho bituninous cenont necessary t.o t.ouch up ,,-11 spots unnvoio_­
ubly nissod by the distributor. The d ist.ributor shull bo e quip!,od with wide 
solid or pneunat.ice rubber tires, und in cuse t.he trnctive action of the 
driving whee ls tends to loosen or disturb the interlocked course aggregute, 
the distribut.or shull be pulle d by the roller during the upplicntion of the 
bituminous cement. 

Filling Surface Vpids with Inte rmediat.e Aggregn.te: Ai'te r the 
first applicn.t.ion of the bituminous co",ent and whilo it is still warm, u thin 
layer of dry intermedi ute stone shall be broad-cc_sted over the treo.ted surfa co 
in such quuntity us to fill v oids "-nd .j ust cover tho treat.mont. It 8ho.ll then 
b e broomed i f neces sary, t o break up all lumps "-nd produce u uniferm covoring, 
o.fter which the po.v cncnt shull be r eI l ed until tho rou~hly conpact.ed o.nd 
b onded. 

Suitubl e precuutions shall be t.aken to prevont t.ho distribution of 
t.he inte ITIcdiut.e cgg regate ovor o.ny portion of the coarse agG regute which 
ho.s n ot rece ivod tho first applicc.tion of bit.uninous cement o.nd in no cuse 
shull it be dumped directly upon e ither the troutod or untront.od course 
aggrognte 

Bituninous Soul Cout : After t.he inteITIedio.te o.j:;gregate has been 
r olled tho pnvonent shall be swopt cleo.n of all loose nut.e rinl and trouted 
with u s e cond upplicution of bituninous cenont undor tho s une conditions 
and in the sane J:'llnnor us specified for in the fi rst purugraph, except thnt 
the rute of applicuti on shnll be f r on ~ to ~ go.llons per s quare yard, o.s 
directed by the Engineer. After t.he second applico.tion of bituninous conent, 
und uhile it is st.ill . rurn, dry cover stono shnll be cn.st thinly ovor tho 

surfaco und r elIed until thoroughly bonded to the r oad . As r e quired, 
udditionnl fine aggroGute shull b e spreud und brooned ovor tho surfuce during 
rolling in sufficient quuntity to tnke up all exces s bituninouscoL1Cnt. 

Upon cenpletion of the pavonont, u light uniforn -. covering of l oose fine 
uggregate sha ll b e allowed to ronnin on t.he r oad. The finished surfo.co shull 
b e uniform, free fron ruts or ir regularit.ies und t.rue t o tho ost,,-blished 

. g rnd8 . 
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Protection of Pavement: During the period between the initial 
placing of the coarse a.ggregate and the completion of the seal coat, the 
r oad shall be closed t.o all traffic ot.her t han that absolutely necessaI~r to 
its construction. 

Surface Test: The finished course she,ll be true to line, grade 
and typical cross-section, f ree from undulations and irregularities. When 
tested by a 10 foot straight edge laid paralle l to the cont.'e r line of 'the 
road so as to bridrc;e ".ny depressions rtnd touch t.he high spots, the surface 
shall show n~ dc-.,iutiun from the straight edge of more t.han t inch. 

Methud of Measurement. This item shall be meD,sured by the square 
yard complete in place. 

Basis of Payment. The yardage of completed and accepted work 
measured as provided above shall be paid for at the contract unit price bid 
per square yard for "Bituminous Macadam Surface Course", which price Sh9,11 
be full compensation for furnishing, hauling and placing all material, for 
preparation of all material, for a ll labor, rolling, equipment, tools and 

incidentals necessary to complete the work, 

64. TWO OOUP,sE LUiESTONE ROCK ..A.8BHALT SURFACE OOURSE. 

Description. This itom shall consist of a pavement composed of 
two courses containing the required weight per square ynrd of prepared lime­
stone rock asphalt and shall b e constructed on the completod a nd accepted 
concrete, broken stone, or g ravel base course, or npproved and prepared 
surface coursc of the same types, as the case may be, in accprdance with 
those specifications, and in conformity with the lines, grades, and typical 
cross section shown on the Plans. 

The required thickness of thE) completed work shall nct be secured 
by measurement, but the completod work shall be considered to be of the thick-

ness required when tho amount by weight of prepa red rock aspha lt, including 
tho flUX, but excluding the rock asphalt dust for the seal coat, put down 
por square yard of completed work is in the proportion of 100 pounds per inch 
of depth shown on Plans 

Materials. The rock a sphalt shall be uniform, well g raded, natural 
limestone rock asphnlt, consisting of 9 to 12 por cent of asphalt and 91 to 
88 per cent of limestone practically free, from sulphatos, iron pyrites, and 
alumina. No material shall be used b e fore it has been sampled and tested 
in the laboratory a nd approved by the State Highway Engine8r. 

The flux shall be an asphalti c baseo~l fulfilling the following 
requirements: 

The oil shall be fr80 from water; 
Specific Gravity at 250 C - not less that 0.95; 
Asphaltit: Contont @ 100 Ponetration, not less than 50% by weight. 

(OveZl ovaporation 4800
_ 5000 F - Bul. 1216) 

Construction Methods. The existing surface shall be thoroughly 
cleaned of all dust, dirt, and foreign matter to tho satisfaction of tho 
Eng inee r, by sweeping with a rotary str8et-swcepe r of approved type, or with 
hand brooms or by such othe r means as the Engineer m..'1.y ' dee", nocessary. Then 
the surface of the roadway shall be t r eated with f ro", .20 to .25 gallons per 
square yard, of hot asphaltic oil, not lighter than that used for flux, put 
on in 2 applications . The first application consisting of .10 to .15 gallons 
per square yard, shall be made not less than twenty-four hours in advance of 
placing ' the rock asphalt, and the s econd application, consisting of approxi­
mately .10 gallons per square yard, shall be made immediately before the 
50-71-1618 - 20 
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rock asphalt is placod. If the rock asphalt is to be paid on a. cone rotc 
base, one applicntion of asphaltic oil, not exceoding .10 gallons per squaro 
yard, shall bo =do not less than twenty-four hours in advance of l aying the 
rock asphalt surfaco . Great care shall be taken that the asphalt,ic oil be 
regula rly and evenly distributed. 

The surface of the rORdway shall be brought to the cross-seotion 
a s shown on Plans) by filling all holes and depres s i ons with pulverized 
rock asphalt immediately following the first applicat i on of asphaltic oil. 
The extra me.terial and "Iork needed for patching dep r essions in the existing 
surface shall not be paid for directly but shall be considered incidental 
work and material pertaining to the item. 

Preparation Fluxing and Mixing of Mate rials: The natural lime­
stone jock asphalt shall be reduced by pulverizing, until the lIl!l.ximum size 
particle shall n~t exceed ~ inch in any dimension. A sufficient amount of 
the dust shall be removed from the pulverized rock a.sphalt to ma ke the seal 
coat for the pavement after it ha s been laid and properly rolled. 

After pulverizing the r ook asphalt, there should be a dded to it 
from I to 2:10 of the flux specifie d above and the whole thoroughly mixed in 
a pug or other approved type of mixer, until a homogeneous mixture is pro­
duced which shall contain from 9 to 12 per cent of asphaltic cement soluble 
in ca rbon disulphide . In order that the r.li:riu r e shall be uniform, each 
batch of pulve rized rock asphalt and the asphaltic oil flux sha ll be weighted 
or measured before b€ling incorporated in tht> mixtclr€l . 

During th€l process of preparation of the limestone rock asphalt, 
if so desired, and in a manner approved by the Engineer, the rock may be 
hoat e d te a t empe r ature not exceeding 3400 F. 

Application. Th€l Prepare d Rock Asphalt shall be placed upon the 
prepa red surface and innnediately sprec.d, sh~~lled and raked to suoh uniform 
depth that when thoroughly compa cted by rolljll(~, ore ~epth shawn on the Plans 
will b e secured. The material shall not be c'.u:nF0d on the place it is to 
occupy, but sufficiently in advance of the finished pavement, so that in 
placing it will be nocossary to handle all of th€l mate rial with shovels. The 
rock asphalt shull b e thoroughly r aked so that all clusters of coarse mater­
ials and lwrr~s shall b e separated, and then rolleJ w:th a s€llf-propelled 
r olle r giving compression of not l ess than 200 Founds per inch of roller 
width. Aftor r olling , a ll low or uneven plac:}s :Ihioh hav e been dev e loped 
shall be filled with the mixture and rerolled. 

The first course shall be thoroughly cloaned of all dust, dirt 
and fo r eign matte r. Tho second course shall th€ln be placed , spread, ' raked 
and compacted as specified for tho first course. The thickness of the 
s ocond course shall b.ot be less than t that of the first. After 'th€l surface 
has ·be€ln satisfactoIjli rolled and brought TO thG required cross s e ction, a 
thin coat of the limos~e asphalt dust, free from flux shall be spread over 
the entire surface, thl1 surface shall be again rolled unt il t he surface is 
thoroughly compacted free from undulations!i%n%onformity with the typical 
cress s e ction, and so maintained until acc€lptance. 

The laying of the secend course may follow immediately the laying 
of t,he first, or if pre ferred and so directed by the Engineer, the laying 
of the second course mny be delayed until a section or all of the first course 
is completed. When the laying of the s e cond course is delayed until the com­
pletion of a section, o r all of the first course, the road should b e opened 
to traffic until the second course is l a i d. 

No traffic shall be a llOl<e d on the r ondwny while the pavement is 
'eing l a id nor for s uch tire thereafter, as in the jUdgment of the Engineer, . 
rrlB.y be necessary for the proper setting ef the material. 

Method of Measurement. This item shall ~e measured by· tho square 
yard of two- c::>urze pavo"lent coopleto in plaeo. 
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Basis of PaynonL The yardago ef ()ol:1pl e ted r.nd acceptod pavooont ---.-,-----neesu!"od as prev:cdod abovo shell bo paid for at the centrnct unit price bid 
per square yurd f er "T'<7e Course Linost ene Rock Asphalt Surface Course", which 
pri'ce shull be fun COr.lpcns ation for furnishing, pulvorizing, hauling, and 
placing all Dntorial, fer preparing a ll nato rial, for all laber, rolling, 
equipr.lent, teels end incidento.ls no cessary te conplote the "ork, 

65. HOI' ;,aXED LIMESTONE ROCK ASPHALT PAVEMENr. 

Descriptien. This iten shall consist ef 0. "earing ceurse cenposod 
ef 0. cenpacted layer ef nature,l linestono reck asphalt, pulverized ., graded 
a nd hot nixed \7i'i:,h u prescribod flux a nd shall be constructed on the cen. 
pleted and accepted cencrete, broken stonc, or gravel base course, er appro­
ved und prepured surface cours e of the snne types as the ca so no.y be, in 
accordance ,:ith thE>se spe cificutions, and in cenfornity with thE> lines, 
grudes, conpacted thickness, und typical cress section shovm en the Pluns. 

Materiuls. The rock asphalt shall bEl unifo=, well graded natural 
linostene rock asphalt, consisting of 9 to 12 por cent of asphalt and 88 to 
91 pe r Cent ef lir-.Qstene praotically free fron sulphates, iren pyrites, and 
alunina. No nate rial shull be used bofere i t has been saopled und tested 
in the laborutory und uppreved by the State HighTlD.y Enginoer. 

The flux shull b e un a sphaltic buse oil fulfilling the following 
requirenents for materiel "u" below or a paro.fine buse oil ooeting the re­
quirenonts for =te riul "b" below: ' 

(u) 
The oil shull be free fron \TO.te r. 
Specific Gravity at 25

0 
C - not l e ss than 0.95. 

Asphaltic Content @ 100 Ponetrtlt ien, not loss than 50% by 
weight. (Open evaperation 480e _ 5000 F -Bul. 1216) 

(b) 
The oil shall be free eror.l wate r; 
Spe cific Gravity at 25 C. .92 to 98; 

o e ' Eaune equivalent 10 to 22 C. 
Flash Point (clesed cup) not loss than 3500 F. 
Loss aftor 5 hrs. at 3250 F. not nora than 5%. 

Construction Methods. The existing surfaco shall be thoroughly 
cleaned of all dust, dirt, and foreign nntter to the satisfaction of the 
En;;ineer, by s\'{eeping with a rota ry street- sweeper of approved type, or with 
hand breons or by such othe r moans as the Engineer =y de on necossary. ' 
Afte r tho surface of the r oadway has been thoroughly cleanod, tho surface 
of the r ondwny shall be treated with from .20 te .25 gallons per square yard, 
of hot asphaltic oil. not lighter than that used for flux, put on in 2 
applications. the first application consisting of .10 to .15 gallons per 
square yard, shall bo nude not loss than twenty-four heurs in advance ef 
placing the '~"ck a sphalt, a nd the. second application, censisting of approxi. 
i:!n.tely .10 gallons per square yard, shall be =de irnnediately before the 
r ock asphalt is placed . If the rock asphaly is to be laid on n concrete 
b rtse, one application of a sphaltic oil. not oxceeding .10 gallons per square 
yard, sha ll be nade not l e ss than twenty-four hours in advunce of laying 
the r ock asphalt surfaco. Great care shall be taken that the f.sphaltic oil , 
be regUlarly and evenly distributed. 
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The surface of tho roa.dwa.y sha.l1 be brouc;ht to the cross-section r,s 
shown on plllns, by filling 0.11 heles nnd dopressions with pulvorized ' rock 
nspho.lt innodiutely follovTing t.he first a.pplication of o.sphnlt.ic oil. The ex­
tra. r.mterinl,;n.rid work needed f or po.tching depressions in the exist ing surface 
shall not be pa.il for diroctly ~ shall be considered incidenta.l work and 
nnterial port.llining to tho itcn. 

Preparation o.nd Mixing of Mo.terinls: The no.turnl lincstcno r ook 
aspho.lt shall be reduced by pulverizing until t.he no.xinuM sizo pnrtielps 
shall not. exceod one - fourth inch in any direction, imd not nore than 50% of 
the particles shnD, be r eta!,ned on n ten nosh sieve. The plllvorized rock o.s ­
pho.lt. sho.ll be passed into rovolving cylinder nnd heo.t.ed to a t.enpernture 
ranging fran 2800 to 3400 F depending ' upon the d istance the r.w.t.erial is to be 
haulod and the tenperature of t.ho air. care shall be tnken in t.he heating 
that the flo.no docs net coc~e in cont.o.ct with t.he r.mterio.ls 

After 'ehe pulverized rock a.sphalt hus boen hented t.o t.ho required 
torpomturo, tiler" sho.l1 bo added fron 1% t.o 2% of a a.sphalt ic bOose oil ooet­
ing tho spocif~ca.tions "0." or of a pnmfine bOose oil meeting the spocifica.­
tions ttb". 

The anount. of flux sha.ll be sufficient to rnise the penotration of 
the asphnlt to between 25 B§i30. 

Aft.or the fluxinl; o~l has been added to t.he pUlverized rock nsphalt 
as spocified above , the ~terials shall be thoroughly n ixed unt.il ~onogen­

ous r.'.ixture is produced which shall cont.nin fron 9% to 12% of the asphaltic 
cenent soluble in carbon disulphide. In order that the treated niX+.uro shall 
be uniforn, each batch of pulverized rock asphalt and the fluxing oil shall 
be accurately weighed, or neasured by sono approved measuring devices, before 
being incorporated in the nixture. 

The prepared hot rock asphalt nixture shall be delivered in covered 
t.rucks or wagons direct fron the nixer to the rond, plneod on the prepared 
surface at. a tenperature of fron 2800 t.o 3400 F., and ir.lJ:lOdiately spread into 
place with hot shovels and rakes by exporienced Inb orers to such uniforn 
thickness that nhen thoroughly r olled <lnd conpo.ctod, tho thickness shovm on 
the Plans "ill be secured. The nate rial shall not be dunpod on t.he plaeo it 
is to occupy, but sufficiently in advo.nce of the finished pnveMent so that' 
in placing it will b e ne cessary ' to handle all of the nnto rial with shovels. 

The Centructor shall provide a sufficient nunbcr of accurate, 
efficient fiold th"rnometers for detornining the tenperoture of the mixture 
in the nixer and D:';' point of delivery on tho roa.d. 

I J:lI1Odiat.ely after being spread, tho rock asphalt. shall be rolled 
vritha self-propelled t<lnden roller, \1eighing not. 19ss than 8 tons, and the 
rolling sho.ll be cont.ir.ued until the surface of the pavenent shall be freo 
of a ll waves a..1<1 J.epr"ss;,on~, and until t.he surface is thor oughly conpacted 
and ceases to coeep unde, ehe a.ction of the roller, At points and places 
wh~ce the roller cannot reach, the surface shall be hand t.anped and hot snoo­
t.hing irons shall be usod wh~'!1e necessary. 

As s oon as t.he surface has been t.horoughly rolled and brought to 
the required eross-section, a thin coat. of hydraulic cenant or natural line­
stone r ock asphalt. dust, free fran any flux, shall be spread evenly over the 
ent.ire surface, and the surface shall be again rolled until t.he hydraulic 
cenant." or rock asphalt dust has been thoroughly incorpomted into the surface .• 

furo shall b e exercised in nn.king a bond between t.he new surface 
and that which has alrendy been laid. The edges of the surface a lready laid 
shall be cut. snooth with an aXEl and the <Jdge well coated ,'ri.th asphaltic ce­
nent, or h<Jated .-lith a gnsolil10 heator. Th" hot Mixturo shall then be brought 
up agsinst this edge nnd properly tanped and rolled. Hot s!:loothing irons 
shall be run over t.he joint. until a.ll trc.ces of the joint shall, as f~ ns 

r 
practicable, hnvo been re100vod. 
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Surface Tosts: Before tho co~plotion of tho r olling, tho surfucc 
shall be t ostod ~.s follovlS, and corrected as nocossary by proporly addiIl[; 
orrenoving DUterial, rotesting, and'rcrolling until tho finish surface 
conplios with tho tost requiroc.ents. 

The finished pnynent sholl shorr no deviat.ion fron tho conoral 
surfnco in excoss of 1/16 inch por foot ns nensured in t.he f ollowing ""-"tnne r: 
A 10 foot st.rn;.ght edgo she.ll be plnced pnrnllel t.o the cont.er lino of t.ho 
rond.my so as t.o bridge any depress ions, and touch a ll hiCh spots. Ordinat.es 
neasurod fron t.ho face of tho st.rnir,ht. odee to the surface of tho pavor.'.ent 
shall n ot oxceod 1/16 inch fo r onch font in dist.ance fran t.he nOn,mr point. 
of contact. 

Such portions of' tho conplet.od pavenont ns nre dofectivo in finish, 
conprossion, density, or conposition, or tho.t do not. conply in nIl respects 
,lith the rcquirenents of the specificntions, shall be taken up, renovod, 
and replacod with suito.ble DUtorilll, propo rly laid in accordance with thaso 
spocifications, nnd at the expense of t,he Contrnctor. 

No traffic shall bo allowed on roadway while pD.vonent is beiIl[; 
laid or for such tine the roafter a s in tho jUdgnent of the Enginee!' nay bo 
necessary f or the proper setting of the pD.vonent. 

Method of Measurenent. This iten shall bo noasured by tho squaro 
yard of payenent conplete in pln co. 

Basis of Paynent. Tho yardage of cO::1pleted und uccepted pavenont 
neasured us provided nbove shall be pa id for at the contract unit priGe bid 
per square yard for "Hot Mixed Limstone Rock Asphalt Pave'l"'nt", which price 
sho.ll be full conpensation for furnishing, pulverizing, hauling, o.nd plo.cing 
all DUterinl, for heatinr, and preparing all r.mte rial, for 0.11 laDor, rolling, 
equipnont, tools, and incidento.ls no cossary to conplete the work. 
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66. COAHS}: MiCREG-ATE RITm.rrNOUS CON CRF.TE PAVE';,,;;: . 

Des cril)tion. This item shall consist. of "wearing course composed 
of a compacted ni:L"--ture of Coarse and Fine Mineral Ae;gregat.e and Bituminous 
Material, and she.ll be constructed on the completed and approved base course 
in accordance with these specifications and in conformity with the lines, 
grades, compacted thickness, and typical cross-section shown on Plans, 

Mnterial. Th\'l Mineral Aggregate for the mixture sh~.ll consist of. 
a Coarse Agg regate, a Fine Aggregate, a Mineral Filler, Samples of each shall 
be submitted. Approval of both the material and of the course of ' supply 
shall be obtained from the Engineer prior to delivery of material. Materials 
shipped in dirty cars or vehiclos will be rejected. 

The Coarse Aggregate shall consjst of clean t.o,,€:h durable fragments 
of rock (excluding schist, shale or slate) of uniform quality throughout, 
shall be free from an excess of thin or elonrated pieces, and free from soft 
or disintegrated stone, dirt, organic or other injurious matter occuring 
either free or as a coating on the stone. All limestone shall meet the re­
quirements of the Soundness Test. All stone shall have a per cent of wear 
of not more than 6, and when testod by laboratory methods shall fulfill the 
following requi~emonts: 

P~ssing 1% inch screon not less than 100% 
Total pp.ssing .~ inch screen i.7~) to 75% 

• ~etained on ~ inch screen not less than 80% 
"~M 

The\ Fine. Aggregat.e shall consist of sand, or.o. combinAtion of one 
or more sands ~ stone screenings. The sand shall be compos.ed .oi' sound, 
durable stone po.rt::'cles, fre~. from 0. ,coat.ing of cl"y or lo"m. The screenings 
shall be of the saUle or similar material as specified for Goerse Aggregate. 
The Fine Aggregate shall be of such grading that it will all pass a t inch 
Screen, and produce conibination mixtures meeting the requirements hereinafter 
give. 

The Mineral Filler shall consist of thoroughly dry limestone dust, 
dolomite dust, Portland Cement, or other approved material which, when bested, 
shall meet the following requirements: 

Passing 30-mesh sieve 100 per cent; 
Passing 200"mesh sieve 65 per cent. 

The grading of that portion of the Fine Aggregate which passes 
the 10-mesh sieve, and the proporl:. ... i>W of Mineral Filler used shall be such 
that, when tested in conibination, the mixture shall meet the following 
requirements: 
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Passing 
Passing 
Passing 
Passing 

10-mesh sieve 100% 
10-mesn, retained on 40- mesh 10 to 36% 
40-mesh, retained on 80~mesh 20 to 55% 
SO-meSh, retained on 200-mesh ;1~to 40% 
2oo- mesh sieve /· ' 11 to 20% 
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The Bituminous Material shall meet the requirenents given belOl'T 
for ¢A- 6, NlI.-5 or NA- 6 o.s eleoted by the Contraotor, 'who shalf notify the 
Engineer of his choice before the construotion starts and shail not there­
after change the II1llterial ~Tithout written permission by the Rngineer. The 
material shall be homogenous, froe from water and shall not foanwhen heated 
to 175° C (347° F.) Oil aspho.lt for o.ny one contraot shall not vo.ry more 
tho.n 0.020 in specific gravity nor more than 10° C in molting. point within 
the test limits above apecified. 

OA-6 Oil Aspho.lt. 

Specific gravity 25°/ 25° c. (77°/77° F.), not leSs thnn 1.020 
Flo.sh Point ................................. not loss thnn 175~C. (347~ F.) 

Melting Point ••••••••••••••••••••••••••• 40°0. (1040 F.) to 60 C. (140 F.) 
Penotration o.t 25° C. (77° F.), 100 g., 5 soc ................. 50 to 60. 
Loss at 163 0 

C. (325° F.) 5 hours .......... not nore tho.n 1.0% 

R. Penetrntion of residue at 25° C. (77° F.) 100g., 5 soc. 
not loss than 30. 

Toto.l bitumen (sol uble in co.rbon disulphide ), not less than 99.6% 

!i>. Organic mastor ins oluble .......... . not tlore than 0.2% 

NA-6 Fluxed naroudez Asphalt. 

Spocifio gravity 25°; 25° C. (77°/77° F.) ......... 1.050 to ,1,070 .. 
Flash point •••••••••••••••••••••••••••••• not less than 1750 .0. (347° F.) 
Melt ing point ........ " ' ........ ; .... 45° C. (113° F. to 55° .C. (131°F.) 
Ponetration at 25e C (77° .F •. ), 10Dg., 5 ·sec .... .. ......... ,_~ 60 to 70 
Less o.t 163° C. (325

0 
F.), 5 hours ••••••••• not !:tore tho.n ·3.0% 

a. Penetration of residue at 25° C; (77° F.), 100 g~ 
5 sec •••••••••••••••••••••••• not less thnn 30 

Total bitumen (soluble in co.rbon disulphide ) not loss than 94. 5% 

b. Inorganic oattor insoluble ••••••• ••• 2.0% to 3.5% 

NA-6. Fluxed Ber!OUdez Asphalt. . . 
Specific gravity 25° / 25°C. (77°/ 770 F~) ........ · .. 1.050 to 1.070 

. . 0 ( 0 ) na.s~ Point: ..... •• •• ~ ............ ~~ . ~ ....... B9t less than .175 oC. 34:7 ~. 
Moltl.ng pOl.nt .. · ....... ' .............. , ... 45 c. (113DF) to 55C. l13.l F.) 
Penet ra.t ion a.t . 25° C;t (77° F.) lOog., 5 S0 C. ~ ~ ~." e"........ 50 to 60 
Loss at 163

0 
C. (325° F.), 5 hours ••••••••••••• not more than ~.O% 

0.. Penetration of ' residue ~.t 25e · C. (77° F.), 100 .g., 
5. sec • ,.,. t) •••••••••••••• not less than 25 

Total bitumen (soluble in carbon disulphide), not less thnn 94.0% 

b. Inorganic matter inso.luble." • ••••••• •••• ' 2~5 % to 4~O % 

Proportioning Materials: The Min0ral Aggrogo.te and .BitUoinous 
nate rial shall be so proportioned as to produce a cotibination ~ixture conforn­
ing to the following composition by we ight: 

Minora1 Aggregate reto.ined on tho 10-mesh sieve 
Cotibined Fino }~gregate and Fille r all passing 10-mesh sieve 
BitunoD soluble in co.rbon disulphido 
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Tho prop ortions of tho IJ.".terio.ls between these lit'.i ts sho.ll be 0.3 

directed by the Engineer, a nd sh!>.ll not be varied without the consent of t he 
Engineer. 

_ The percentage of bit.umen in the finished course shall not va ry 
more than ~ from the proport.ion established by the Engineer. All mat.erjals, 
and cource s of lllD.terials shall be satisfactory to the Engineer a nd whenev-e r 
r equired by him, snmples of the hot mixtur e may be taken s ev e ral ti~s daily, 
and the mixtul'e, to be acceptable must invariably conform to a ll requirements. 

Construction Methods. For t.he v e rification of weight.s or propor­
tions a nd character of mat.erials and determinations of t empomt.ures securod, 
the Eng ineer, or his autho rized representative , s hall have o.ccess at o.ny tirno 
to all parts of the paving plant. Suitable and a ccurate thermomete rs,we i gh­
ing scal€)s, and othe r neces sar-J appro.tus shall be furnished and kept in orde r 
by the Cont ractor o.nd insto.lled as dire c1:.ed by the Engineer. 

The Coo.rse and Fihe Aggrege.1:.e shall be heatod as directed to be ­
tween 250 o.nd 350 deg rees F. in suitable appara t.us in which the aggregate 
shall b o continuously agitated during th€) heating and in which the t.emperature 
can b e efficiently and positive ly controlled. 

The Bituminous llaterial shall b e sepo.rotely heo.ted, with effe ctive 
and positive control of the temperature o.t all times, to botween 250 and 350 
dogrees F. All mate ria l heated above 350 degrees F. e ither ~efore, or during 
the mixing with tho Min€) ra.l Aggregate shall be rejected. 

Eixing : The prepa r e d Aggregates, th€) 1iinc rD.l Filler and th€) BitUll!.i­
nous Matorial shall be proportioned by weighing, a nd mixed o.s directed in the 
ordor mentioned, and in o.dequate and suitabl e ap~tus, so that the resulting 
mixtur€) sho.ll be thoroughly homogene ous und shall meet all the r equirelOOnts 
herein specified. 'Then dis chitrged the mixture shall ho.ve a t.emperatur e of 
between 250 a nd 350 deg ress F. 

The Mineral Aggregute shall in ull onSeS be lll£asured by weighing 
unless specific methods of gunging, approve d in writ ing by the Enginee r, arc 
used. 

Laying: The bituminous concrete mixture, heated nnd p repared as 
spe cified, shull b o hf\Uled to the work in tight vehicles previously cl€)o.n€)d 
of all fo r e i gn materials , o.nd , if ne cessary , covered with canvas of s ufficient 
s ize to protect the ent.i r e l oad. The disputching of the vehicl€)s s ho.ll be 
arronged so that. ull mate rial, delivered may be placed and shull have r e ceived 
initial rolling in duylight. The mixture shall be l a id only on a base course 
which is dry, or in any case free from standing water , and free from loose or 
foreign I!lll.terials and only when weather conditions , in the opinion of the 
Enginee r, a r e suitable . Conta ct surfaces of curbs and struct.ures and all joints 
when so required by the Eng ineer, shall be paint€)d with 0. thin, uniform coat­
ing of asphalt.ic cement before the course is spread. The mixture shall be nt 
a tempero.utre of 250 to 350 deg r ees F. when Inid. The mixt~e shull be dumped 
on 0. "Dwnping Board" outside of th€) a r eo. on which it is to/!l~read, the €)ntire 
l ond distributed into place a nd raked to g rude in a uniformly l oose layer of 
such depth that afte r r eceiving ult.imate compress i on by rolling it shall have 
the cOr.lpncted dept.h shal'm on the Plans. Adjacent to flush curbs, gutt.€)rs, 
line rs, nnd structures, the mixture sha ll be raked uniformly high s o that 
when conpitcted it will be slightly above the edge of the curb or flush 
structure. 
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Rolling: Rollers used on the bitl.lJllinous concret.e shnll be well 
balanced" self-propelled, tandem rollers " weighing between 7 and 8 toas cael" 
Each shall have a compression under the .rear r olle r of bwtween 200 and 30(.' 
pounds per linear inch of roll and shall be provided with an ash pan, whic~ 
shall prevent ashes from dropping upon the bituminous concrete. 

The bitWilinous concrete wearing course, laid as spe cified, shall 
be rolled at once while the mixture is warm and pliable, beginning at the 
edges and working t~~rd the center, followaa immediately by cross rolling 
or diagonal rolling. Means for preventing the bituminous material from 
adhering to the roller shall be provided as directed hy the En<:ineer. The 
motion of the roller shall at all times , be slow enough to evoid displacement 
of the hot mixture and any displacements occurrinp; as a result of rev.orsing 
the direction of the roller or by any other cause, sh~]l at once be corrected 
by the use of rekes and of fresh mixture where required. Rolling shall pro­
ceed at an everage rate of not to exceed 200 square yards per hour per roller, 
Rolling shall continue without interruption until all roller ~~rk~ disappear 
and the surface shows no further compressibility. After the pavement has hr"d 
its initial compression limestone dust or Portland Cement as direoted by the 
Engineer shall be svrept thinly over the entire surface. A sufficient number' 
of rollers must be employed to obtain tho maximum compression, ' and in all 
cases at least 96% of tho calculated density shall be obtainod. Places which ~ 
the roller cannot effeotively reach shall be compressod with hot iron tampors. 

Joints: Placing of the surface course shall be nearly continuous 
as possible, and the roller shall pass over the unproteoted end of the fresh­
ly laid mixture only when the laying of the course is dis90ntinue~ for such 
length of time as to 'permit the mixture to become chilled. In alJ. such cases 
~nen the work is resumed, the material laid shall be cut back so ns to pro­
duce a slightly beveled edge for the full thickness of the course. The old 
material which has been cut away shall be removed from the work and new mix 
laid against the fresh cut. If desired a stout rope may be stretched across 
the pavement where tho joint is to be made. When tho work is resumed, the 
material laid shall be cut back to the rope which will be removed together 
with the surplus material and the fresh mix l aid against the joint thus 
formed. Hot smoothing irons may be used for sealing joints, but in such 
case extreme care shall be exercised to avoid burning tho surfaco. 

Surface Tests : Before the completion of the rolling, the surface 
shall be tested as follows; and correoted as necessary by properly adding or 
removing material, retesting, and rerolling until the finished surface 
complies with the test requirements. 

The finished pavenent shall sh0\7 no deviation fror.l the general , 
surface in excess of 1/16 inch per foot as measured in the follavring manner: 
A 10-foot straightedge shall be placed parallel to the center line of the ro ' 
roadway so as to bridge any dopressions and touch all high spots. Ordinntes 
measured from the face of the straightedge to the surface of the pavement 
shall not exceed 1/16 inch ,for each foot in distance from the nearer point$ 
of contaot. 

Such portions of the completed pavement as are defeotive in finish, 
compression, density, or composition, or that do not cornply in all respeots 
with the requirements ef the specifications, shall be taken up, removed, and 
replaced with suitable nuterial, properly laid in accordunco with these 
s~ecificutions, und at the oxpense of the Contractor. 
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Method of Heasuremerrt. The y ... rdar;e to be pain fo r sh!l.ll b e the 
number of square ya'rds -of-wee.rIng cours e in pl!l.ce , com!,le~,ed and acce!'t.ed , 

Bas is of Payment . This item s haJ 1 be pe id for by the ya rdaE:" 
measured as-pi?Ovided abOveat the price bid per squar e yard for "Coa rs e, 
Agg regate Bitul'linous Concrete Pavement 11 which p r i ce shall be full compensa­
tion for qua rIJ'ing, f urnishing all materials, for all heating, mixir.g., 
hauling , placing, rOll ing a nd finishing, and for all l abor, tools, equipmer." 
and incidentals necessary to complete the work. 

67. BITmrrNOUS CONCRETE PAVEMENr. (Modified Topekn TY!'e ) 

'pes cription. This it.em shall consist of a wearine; cour~€: corn:;ws )('. 
of a compa cted mixture of Mineral Aggregate and Bituminous ]"bteria::', and 
shall be construct.ed on the completed and Rpproved base course) or, i n t h e 
. l:a8,I!l00f a bridgo , on t he prepared floor slab, in accordance '/ith these 
specifications a nd in conformity with the lines, grades, compacted thic!me;ss, 
and typical cross- section shown on the Plnns. 

Mate ria ls. The liinEl ral Agg ree;ate shall be composed of ' a Co~,rso 

Aggregate of crushed st. one , a Fihe Ag~regate , and Mineral Fi::'lel'. Sar..ples 
of the Coarse Aggregate, Fine A{:grogate, and Mineral FillElr shall 1,e sub­
mitted in accordance wit h pre scribed methods. App roval both of the material 
and of the sourl:C of supply must be obtained from the Enginoer prior to 
delivery of material. 

The Course Agg regate shall consist of clean tough durable if;ragments 
of rock (excluding schist, shale or slate) of uniform quality throug;,out, 
shall b e free from un excess of thin or e longated pieces, and free from soft 
or disinteg rated stone, dirt, organic or '.othElr injurious matter occurring 
either free or ns n coating on the stone . All Li mestone shall meet t hEl 
requirements of the Soundness Test. All stone shall have n per cent of wenr 
of not more than 6, and when tested by l aboratory methods shall fulfill the 
following r equirements: 

Passing * inch screen, not l ess than 95 per cent 
Pas sing f inch screen , not more tha n 80 pe r cent 

The Fine Aggregate shall consist of sand or a combination of sand 
and st one screenings. Sand shall be composed of soung durable stone parti­
cles free from loam or othe r injurious fore ign matter~ Screenings shall be of 
the same or simila r mate rial as specified for coarse 'a 'gg regate . The sand or 
combination of sand , a nd screenings sha ll meet the following requirements: 

than ' 95% 
12-40% 

Passing 10-mesh sieve, not less 
Total retained on 40- mesh sieve 
Passing 40 mesh sieve, retained on 
80- mesh sieve 
Passing 80-mesh sieve, retained ' on 
200- mesh sieve 
Pass i ng 200 mesh sieve net over 

25-60% 

25-45% 
6 

The mineral filler shall consist of limestone dust, dolomite dust~ 
or Port!and cement . It shall b e free from fo reign or other ~nJurious matter. 
Whe n t e sted by neans of lab or atory sieves it shall meet the following 
r equirements: 
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Passine; 30-mesh sieve 10of, 
Total passing 200- l:l<!sh sieve, not less than 651-

The Bitumineus l!aterial shall meet. t.he requirements g:i-len belem 
for OA- 6, NA-5 or NA.·6, as .,le cted by t.he Cant ractor, who shall notii'y the 
Engineer of this c;,oise b"fore the construction start.s and shall not ' there!> 
after change the material vrithout. written permission by the Rne;ineer. The 
material shall be homegenous, free from water and shall not foam when heated 

o ( 0" -to 175 C 34,7 F" Oi2 asphalt for anyone centract shall not vary more tha" 
0-020 in Spe (,".i:,,, S ~a.7i.ty nor more than 100 C in melting peint within the 
test limits above specifiod. 

OA-6 Oil AsphalY. 

Specific r;ravity 250
/ 250 C. (770 /77° F.), not less th"n .... 1.020 

Flash point .... ;;..................... not loss t.han 1750 C. (347 0 F) 
Molting point ....... ; ............. 40tl C. (1040 F) to 600 C. (140~) 
Penotration at 230 c. (770 F.), 100 g~ 5 soc ••••••••••••••• 50 to 60 

Loss at 163° C (3250 F.) 5 hours ............... not more than l.of, 

a. Penetration of residue at 25 0 C (77° F.) 10ag. ~ 
5 sec •••••••••• ~ •••••••• not less thnn 30. 

Total bitumen (soluble in carbon disulphide), ........... not less than 99,5~ 
a. Organic matter insoluble ••••• • ••••••••••• not more than O~2% 

UA-5 Fluxed Bermudez Asph1l1t. 

Specific gravity 250 
/ 250 C. (770 / 77° F.) .......... 1.050 to 1.070 

Flash point ••••••••••••••.•••••..•••• not less than 1750 C. (347° F.) 
Uelting point ................ 450 c. (113° F.) te 550 C. (1310 F.) 
Penetration at 25° C. (770 F.), 100 g., 5 soc ........... 60 to 70 
Loss at 163

0 
C. (3250 F. ), 5 hours ..... . ...... not more than 3.of, 

a. Penetration ef residue at 250 C. (77e F.) 100 g .• , 
5 sec •••••••.•••••.•..•..••. not loss thnn 30 

Total bitumen (soluble in carbon disulphide) ...... not less than 94.5% 
b. Inorganie matter insoluble ........ 2;0 % te 3~551. 

. ' NA-6 Fluxed Ifermudez Asplmlt .• 

Specific gnrvity 250 / 250 C. (770 / 770 F.) .......... 1.050,iiiil 1.070 
Flash point •.•.•...•..•..... : ........ ~ not less than 175° C. :( 347° -F. ) 
Penetration at 250 C, (770 F.), 100 g., 5 sec ............. 50 to 60 
Loss at 1630 C (3250 F.), 5 hours ........ not more than 3.of, 

a. Penet rat ion of res idue at 250 C. (770 F.) 100 g ~ 
5 sec ••••••••.••.•.•......... not less than 25 ' 

Total bitumen (soluble in carbon disulphide) •• not less than ' 94.0% 
b. Inerganic matter insoluble •••••• 2.5% to 4.0% 

The paving mixture shall consist of a uniform mixture of coarse 
aggregate, fine aggregate, mineral filler and bituminous mote rial to be 
proprtioned by weight; the g;rading of each constituent shall be such as to 
produce, when properly proportioned, a mixture eonfo=ing to the following 
limitatiens for grading. The exact proportion of each constituent producing 
the total ag;;regate within these -limits. shall be as dire cted by the 
Engineer. When tested by means of bborntory sieves, the paving mixtur~ 
shall neet the following requircnents: . 
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P~ssing t inch screen and retained on -} inch screen 
Passing ~- inc!1 se!'een a:1G. J.'Gtained on 10 mesh sieve 
Tatal retained on 10 r<lesh sieve 
Passing 10 mesh sieve, r ete.ined on ';'0 mesh sieve 
Passing 40 me sh si.eve, retainsd on 80 mesh sieve 
Pas sing 80 m9sh s ieYo, ret8.i nf>d on 200 r,lesh sieve 
Passing 200 mesh sieve 
Bitumen scluble in car"on disulphide 

5-10% 
15,-22% 
25.3~~ 

7-22% 
14.,34'% 
1:!. ... 25% 

7,.12% 
7*-11% ,-

The percentae;e of bitumen in the finished course shall not vary 
more than 1a% from t.he proportion estnblished by tho Enginee1', All mate:!'ials, 
and sources of materials shall be satisfactory to the Enginee:- D_nd whenever 
required by him, samples of the hot mixture may be taken several times.' 
daily. and the mixture, to be acceptable must invariably conform to all 
requirements. 

Construction MethodS. When the Bituminous Concrete Pavement is 
to be laid on a con(;rete base course, or in case of R bridge, 0'1 the concrete 
slab flo or, the surface of the slab shll.ll be finished mcdel'Rt.ely rough with . 
the coarse af?:gregate well embedded, but not. covered with ll. coating morta:,. 
and with the entire surface free from all depressions or other irregulan.t:ws. 

FOil the verification of weights or proportions and character of 
materials and determinations of temperatur(S secured, the Engineer, or his 
authorized representative, shall havo access at any time to all parts of the 
paving plant. Suitable and accurate thermo~eters, weighing scales, and 
other necessary a))~ shall b~ furnished and kE'pt in order by the Con­
tractor and installed as directed by the Engineer. 

-The Coarse and Fine AggregRte shall b Cl hoated a s directed to 
between 250 and 350 degrees F. in suitable apP:'lrotus in which tho aggregate 
shall be continuously agitated during the heating;_ and in which the tempera­
ture can be efficiently and positively controlled. 

The Bituminous Material shall be separ ately hoated in kettles so 
designed as to admit of even heating of the entire mass, with an efficient 
and posit·ivo control of the hent at all times. It shall be heated as direct.;. 
ed by the Engineer to a temperature between 250 degrees F. and 350 degreos F. 
All bituminous material heated beyond 350 degress F~ oither bofore or during 
mixing with the minoral aggregate shall be -rejected. 

Mixing: The prepared Aggregates, the Hineral Filler And the 
Bituminous Material shall be proportioned by vreig:h ing, and mixed us directed 
in the order mentioned, and in adequate and suitabl e apparatus, so that the 
rosulting mixture shall be thoroughly homogeneous and shall meet all the re­
quirements herein specifiod. When discharged -the mixture shall have a 
~.temperature of between 250 and 350 degrees F. 

The Mineral Aggrege.te shall in all cases be measured by weighing, 
unle~s specific methods of gauging, approved in writing by the Engineer, are 
used. 

Laying: The bituminous concrete mixture, heated and prepared as 
specified, shull b e hauled to the '70rk in tight vehicles previously cleaned 
of all foreign materials, and, if neCessary, covered with canvas of suffi­
cient she to prctect the entire load. The dispatching of tho vehiCle,S 
shall be'arranged so that all material deliveiiod may be placed and shall have 
received initial rOlling in daylight. The mixture shall be laid only on a 
base course which is dry, or in any caSe free from standing water, and freo 
from loose or foreign materials, and only when weather conditions, in the 
opinion of the -Engineer are suitable, Contact surfaces of curbs and structuros 
and all joints, whe n so r equired by the Engineer, shall be paintod Yfith a 
thin, uniform coating of asphaltic cement before the course is spread. 
50- 71-1618- lll 
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The mixture shall be at a tempernture of 250 to :'>50 degreos t . when laid. 
The mixture shall be dumped on a "Dumping Board" outside of the o.rea on whicr. 
it is to be spread, the entire load distributed into place 'tnd raked to !,:rade 
in a uniformly l oose Inyer of such depth tho.t aft'er receiving ultimate com­
pression by rolling it shr.ll have the compacted depth shown on t.he Flnns. 
Adjacent to flush curbs, gutters, liners, and structures, the mixture shall 
be raked uniformly high so that when compacted it will be slightly above tho 
edge of the curb or flush structure. 

Rolling: Rollers used on the bituminous concrete shall be well­
balanced, self-propelled, tandem rollers, we;.ghing between 7 and 8 tons each. 
Each shnll have 0. compression under the roar roller ef between 200 and 300 
pounds pe r linear inch of roll o.nd shnll be provided with an ash po.n, which 
shall prevent ashes from dropping upon the bituminous concret.e. 

The bituminous concrete wearing course, laid as specified, shall 
be rolled a t once while the mixt.uro is warm and pliable, beg inning at the 
odges and working toward the center, followed il!llDodiately by cross rolling 
or diagono.l rolling. Means for preventing the bit.uminous material from ad­
hering to the roller shall be provided as directed by the Engineer. 

The motion of the rollor shall at all t imes b e sl0\7 enough to 
avoid displacement of the hot mixture and any displacemcnts occurring as a 
result of reversing the diroction of the roller or by any other c-"use, shall 
at once be corrected by the use of rakes and of fresh mixture where required. 
Rolling shall continue without interruption until all roller marks disnppear 
and the surface shous no further compressibility. After the po.vement ho.s 
had its initial compression limestone dust or Portlo.nd cement as directed by 
the Engineer shall be swept thinly over the entire surfo.ce. A sufficient 
numbor of rollers must be employed to obtain the maximum compression, and in 
no case shall l ess than 96% of the calculated density be obtained. Places 
which the r ollor cannot effect ively reach shall be compressed with hot iron 
tampers. 

Joints; Placing of the surface course shall be as nearly continu­
ous as possible, and the roller shall pass over tho unprotecte d end of the 
freshly laid mixture only when the laying of the course is dis continued for 
such length of tioo as to permit the mixture to become chillod. In all such 
cases When the work is resumed the material laid shall be cut bnck s6 as t.o 
produce a slightly beveled edge for the full thickness of the course. The 
old material which has been cut away shall be removed from the \vork and new 
nix laid against tho fresh cut.. If desired, a st6ut r opo mn.y bo stretched 
across the pO-venent vrhero the joint is to be na.de. Vllum tho VTorlt is r osuTIod, 
tho na.torial luid shall be cut back to the rope which will bo renoved togeth­
er nith the surplus =terial and the fresh ::ux laid against the joint thus 
fomed. Hot snoothing; irons nay be used for sea ling joints, ~but in such Q~se 
ext r ooo ca r e shall be exe rcised to avoid burning tho surface. 

Surface Tests; Before tho completion of the rolling, the surface 
shall bo tested us follows, and corrected us necessary by properly adding; or 
r emoving ~terial, retesting, and rerall ing until the finish surface complies 
with tho test roquirenents. 

The finiShed paveoont shall shmv no deviation from the general 
surface in excess of 1/16 inch per foot as neasured in the following nanner: 
A 10 foot straight edge shall be placed parallel to the canter line of the 
r oO-dway so as to bridge any depressions, and touch all high spots. Ordi=tes 
neasured from the face of the straight edge to the surface of the pavenent 
shall not exceed 1/16 inch for each foot in distance fron the nearer point of 
contact • 

Such portions of the completed pavenent ns nre defective in finish, 
compression, density, or composition, or that do not conply in all respecte 
with the requirements of the speCifications, shull be taken up, renoved, und 
r eplaced with suitable mntorial, properly laid in accordance with theso speci­
fications, and ~.t the el'tpens<) of the COntractor. 
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Method of Measurement. The yardage to be paid for shall bo 
the number of square yards of wearing course in place, completed and 
accepted. 

Basis of Payment. This item shall be paid for by the yarda§e 
measured as provided above at tho 1)l'ioo bid per square yard for "Bituminous 
Concl'Elte PaveffiElnt 11 (llodified Topeka Type) which pricEl shall bEl full compen­
sation for quarrying , furnishing all materials, for 0.11 hoating, mixing, 
hauling, placing, rolling and finishing, and all labor, tools, equipment 
and incidentals necossary to complete the work . 
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6S. SHiOO ASPHALT PAVELiENT. 

Description. This item shall consist of ~ pavement composed ~f 
an asphaltic binder course o.nd 0. sheet o.sphalt wearing course, each of l-z 
inches compacted thickness, and shall be constructed on the completed and 
approved bo.se course in accordance with these sDecii'icntions and in .tlonform­
ity with the lines, grades and typico.l cross-section shown en Plo.ns. 

The Bindor Course shall be comDosed of 0. compacted mixturo of 
Coarse o.nd Fine llinorol Aggrogate and Bit~minous 1.:Uterio.l, o.nd shall be lo.id 
on the bo.se course. The weo.ring Courso s21all be composed ef cO!!lpacted 
mixture of Sheot Aspho.lt Sand, l!ineml Filler o.nd Bituminous Material. 

Materials. Srunples of tho Hiner"-l Aggre.e;"-tes nnd Eituninous 
Mo.terial to be used shall be submittod and tested. Approval both of the 
material o.nd of the Source of supply must be obtained prior to delivery of 
material. 

The Coarse Aggego.te sho.ll consist of clean tough durnblo fragments 
of rock (excluding schist, shale or slo.to) of t:niform quality throughout, 
shall be freo from an excess of thin or olongated pieces, and froe from soft 
or disintegroted stone, dirt, organic or other injurious matter occurring 
either free er as a coating on the stone. All Limestone shall meet the re­
quirements ef the Soundness Tost. All stano sth"-ll ha-,.-e 0. par cont of wear 
of not more than 6, and when tested by lo.boratory methods shall fulfill the 
following requirements: 

Po.ssing Ii inch screen 100% 
Retained on ~ inch screon 80 to 100% 

Ffune Aggregate shail censist of olean sound duro.ble stone particles 
free from loam or injurious foreign matter, and when tested by laboratory 
methods shall fulfill the follovring requirements: 

Passing the -} inch screen .•••.......•.• 95 to 100"/0 
Passing the 200 nesh sieve............... 6% 

The Sheet Asphalt Sand shall consist of clean sound durable stone 
partieles free from loam or · injurious foreign ~.tter, and when tected by 
laboratory sieves shall fulfill the following require~Bnts: 

Passin~ 10 mesh retained on 40 mesh sieve 12 to 40% 
PaSSing 40 ~sh retained on 80 mesh sieve 25 to 60% 
Passing 80 mesh retained on 200 mesh sieve 20 to 45% 
Pn.s% ing 200 :r.'J3sh s ievo •••• • •••••••••••••• 0 to 6% 

Mineral filler: The nineral filler shall consist of li~Bstone 
dust, dolomite dust or Portland cement. It shall be free from foreign or 
other injurious matter. When tested by means of standard Laboratory sieves, 
it shall neet the following requirements: 

Passing Standard No. 30 sieve •••••••.••••••••• ~~. 100% 
Total passing Standard 200 sieve not less than.... 65% 

BituninouG Mo.terial for the mixtures shall fulfill the require­
nems of 1fA-7. NA.-7 or NA-9 as eleoted by the Contractor, who shall notify 
the Engineer before const-ruction starts. and shall not t.hereafter change the 
material without written permission by the Engineer. The material shall be 
honogeneous, free from water and the asphalt material shall not foam when 
hoated to 1750 C (347e F.) Oil Asphalt for anyone contract shall not vary 
nore than 0 .. 020 in spe cific ' gravity nor more than 10° C, in melting point 
within the linits spocified. 
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01,-7 l\.spho.lt .. 

Specific gmvHy 25° /25° C. (77° / 77° F .) .; ... not less tho.n 1.020 
Flash point ................ ~ ........ not less than 1750 C. (347° F.) 
Melting poin!:. ....... ; .............. 45° C. (ll3° F.) to 65° C. (149° F.) 
Penet n>.t ion fit ' 25° C. (770 

:"".). 100 g. 5 se c. ... • • .. .. .. .. .... 40 to GO 
Loss at 1630 C. (325° F.) 5 hours •••••.•••••••••••• not more than 1.0% 

a. :'enotrat.ion of residue at 25° C. (77° F.), 100 ~., . 
5 sec ....... " .................. not less 'than 25 

Total bitumen (soluble in carbon disulphide), not less thnn 99.5% 
b. Organic matter insolu.ble •••• ; ••• not more than 0 .. 2% 

NA-7 Fluxed Bermudez Asphalt. 

Specific gravity 25° 125° C. (77° I 77° F . ) ........ ; 1.055 to 1 '~075 
Flash poiIJt. •••••••••••••••••••••••••••• ~ •• • not less thc.n ·17SoC. (347"7) 
Melting point ................. 45 ° C; (113° F.) to 55° C. (131°F.) 
Penetration at 25° C. (77° F.), 100 g., 5 sec; .............. 40 to 50 
Loss at ~63° C. (325° F.), 5 hours ••••• • • ~ ••••• ~ not more than 3~0% 

a. Penetration of residue at 25° C~ (770 F. ), 100 g., 
5 sec ••..........••....... • not less than · 20 

Total bitumen (soluble in carbon disulphide), not less the.n 94.0% 
b. Ino~anic matter insoluble •••••••••••• ; 2~5% to 4.0% 

NA-9. Fluxed Trinidad Asphalt. 

Sl'ecific eravity 25°/25° C. (77°/ 77q F . ) .......... ; .. 1.210 to 1~270 
Flash point ..................... ; ........ not less 'than 17§0 C; (·iM7Op~) 
Melting point ....... : .............. 50° C. (122° F;) to 60 'C. (140° F) 
Penetration at 25° C. (77° F.), 100 g~; 5 sec.~ ........... 40 to 50 
Loss at. 1630 G. (325° F. ), 5 hours.,. · ••• • ~ ••••• not more than 3~0% 

a. Fene'oration of residue at 250 C. (770 F.), ::.00 g;; 
5 sec •••• ~~ •••••• ~ •••••• c not less than 20 

Total bitumen (soluble in curbon disulphide), not less than 65.0% 
b. Organ::'c matter insoluble ...... . ... 22.0% to 32~0% 

Proportio'lin;; and grading Binder Mixture: The Coarse and Fine 
Aggregate shall be ffi0asured separately, by weight, and then mixed with 
Bituminous Mate rial in snch propo:ilions that the resnlting mixtu!'e, when 
tested by laborato~J ~~thods shal: fulfill the following roquirement& by 
weight: 

T at,al reta i"ed on ~ inch screen 
Passing -~ inch reta ined on 10 !!!esh sieve 
PassL1g 10 mesh sieve ... . 
Bitumur. (soJ.t~b ·lo in cc.rboi(disulp:l:ide ) 

15 to 
20 to 
15 to 

4 to 

Proporti ?ning o.nd grading Wearing Course 1fucture :1!he proportioris 
and gro.ding of each constlt,ue'lt shall be such as will ' produce ': a mixture fu1.;;: 
filling the following r oqui r61.1ents by we i ght when tosted by laboratory 'methods : ' 
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Sand po.ssing 10 mesh r etained on ' 40 'mesh sieve 10~32% 
So.nd passbg 40 mesh retained on 80 mesh sieve 20-48% 
Sand passing 80 ' mesh retained' on' 200 mesh sieve 16~3s% 
F·ille r passing 200 mesh siove ........ ......... .' •.•.•••. 10';;18~ 
Bitumen (Sol. in carbon disulphide} ............ 9~~12~ 
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The item designRted as """iller" within the design"-tGd lir..i'o s in­
eludes, in addition to stone dust or cement., sand pa ssing the 200 1lBSh s iflv" 
not exceeding four and one-half per cent. of the Emtire mixture apd the ·.lir",,...,,l 
dust naturally contained on the asphaltic cement. 

The proportions of the lIlP.terial beueen these li!llits shall be as 
directed ' by the EnlSinee r, p,nd sh"-ll hot be varied without thE' consent of , tho 
Engineer. 

The percent.age of bitumen both in the Binder and in the Wearing 
course shall not vary more than ~ from thE> proportion estabJ.i3hed by the 
Engineer. Unvarying uniformity is of prime importance and both the propor­
tioning and treatment of all materials must be maintained consistly satis­
factory to thE> Engineer throughout the construction period, and whenever 
required by him, samples of the hot mixture may be taken several times daily. ', 
and the mixture to be acceptable, must invariably conform to all requirements, 

Construction Methods, For the verification of weights or pr0po:­
tions and character of materials and determinaoions of temperatures secur8u, 
the Engineer, or his authorized representative, shall have access at ar"t tiIro 
to all parts of the paving plant. Suitable and a ccurnte thermometers, weigh­
ing s cales and other ne cos sary apparatus shall be furnished ' and kept in order 
by the Contractor and installed as directed by the Engineer. 

Binder Course Mixture: The Coarse and Fine Aggrog,ate shall be 
heated as directed to between 250 and 350 degrees F. in suitable appa:ratu5 
in which the aggregate shall be continuously agitated during the henting and 
in which the temperature can be efficiently and positively controlled. 

The Bituminous llaterial shall be s~parately heated, with effective 
and positive control of the temperature at all times, to between 250 and 350 
degrees F. All material heated above 350 degrees F. either b0fore, or during 
the mixing with the Mineral Aggregato shall be r e jected. 

Mixing Binder Course: The Coarse and Fine Aggreg"tes and the 
Bituminous Material shall be proportioned by weighing, and mixed as directed 
in the order mentionod, and in adequate and suitabl0 apparauu~,so that the 
resulting mixture shall be t.horoughly homogeneous Rnd shall meet all the 
requirements herein specified. When dis~harged the mixturo shall have a 
temperature of between 250 and 350 degroes F. The Mineral Aggregate :shnll in 
all cuses be measured by weighing unless specific methods of gauging, 
approved in writing by the Engineer; are used ~ 

Wearing Surface Mixture: The asphalt Sand shall be separately 
heated a s directed in revolving driers in which the material shall be con­
tinuously agitated during the heating to between 250 and 350 degrees F. When 
n mixtur0 of 2 or more materials is r0quired to produce a graded m.~terial 
conforming to the requirements prescribed for "Asphalt Sand", such comb inn­
tions shall bo made either before the sand is fed into driers or be s im¥ltan';' 
eously feeding the individual sands into the drier in proper proportion; A 
registering pyrometer shall be installed at a suitable point at t 'he discharge 
end of tho drier with the registering device so located as to clearly indicate 
to tho drum fireman the temperature of the mineral aggregate when dischargod~ 

The Bituminous Material shall be separately heated in apparatus 
designed to assure unifoIn heating of the entire !!lUSS with an efficient and 
positivo control of the heat at all times. It shall be heated as directed te, 
bEltween 2500 and 3500 F. and all l!lD.terial heated beyond 3500 F shall be reject~<i 
ed. 
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Mixing Wearing Course: When thoroughly heated to the teMperature 
specified the hot sand shall be thoroughly l!lixed \1ith the cold fillcr. The 
Bituninous 1,!o.terial shull then be added and t ho roughly rlixed at least 1 
ninute .rith t~e hot sand and filler at the specified temperature and in the 
specified proportions until a homogeneous mixture is produced • . Tho sand, 
filler and Bitt'minous Material for each batch shall be proportioned by we<gnt 
and shall be weighed separately by scales attached to the receptaole or 
bucket used for such : plJppPlii'tionang or weighing. The weighing apparatus 
shall be of approv'ed desiGn and shall be kept in working order. 

useci 
The mixer/s;lall have revolving blades, and shall be so designed 

and operated as to produce and discharge a thoroughly coated and uniform 
mixture of non- segregated sand, filler and Bituminous Material. WhEm dis­
charged the mixture shall have a temperature of not less than 250 an1 not 
more than 3500 F. 

Laying Binder Course: The surfac0 of the base course shaD. be; 
clean, free from loose and foreign particles. The; prepared mixt'~re sha:t.l be 
transported from the Plant, placed and rolled and joints constru"t,ed as pro­
vided for the Wearing Course. The surface of the mixture after rolling shall 
be smooth dense and true to the established crown grade and cross. section 
for the Binder Course. Such portions of the course as are defective in 
finish, denSity or composition, or become loose shall be removed and replaced 
with fresh material and rebuilt in accordance with the specifications at the 
expense of t\1e Contractor. 

Laying Sheet Asphalt Wearing Cour.se: The surface mixture., heated 
and prepared as specified, shall be de;livered direct from t.he mixer to the 
point of deposit in tig;lt vehicles previously cleaned ·.of all foreign materials 
and provided with canvas covers of retaining the hent. As delivered, the sur­
face mixture shall have a temperaturefoi between 250 degrees and 350 degrees -
F. The temperat.ure shall be regulated to the character of ooterials employod. 
The dispatching of the .vehicles shall be arranged so th'l.t all mnterial, de­
livered may be pIeced and shall have received initial rolling in daylight. 
The mixture shall be laid only on a base course which is dry, or in any case 
free from standing water, and free from loose or foreign ~~terinls and only 
when weather conditions, in the opinion of the Engineer, are suitQble. Before 
the surface mixture is pla ced all contact surfa ces of curbs, edGings, mnnholes, 
etc., shall be thinly and evenly painted with h ot asphaltic cement. The hot 
surface nixture shall be dunroed on a "Dumping Boa rd" clear of the space to 
be ocCupied by the nixture and shall be shoveled with hot shovels into posi­
tion on the binder course. The surface mixture shall be i~diatoly raked 
with hot iron rakes, as directed by the Engineer, by nen experienced in such 
work to a uniform consistency and in such a manne r that when rolled it shall 
have a thickness as hereinbefore prescribed, and shall be free fran surface 
depressions and irregularities. 

Rolling: The rollers shall be well b a lanced, self-propelled, 
tandem rollers, weighing between 7 and 8 tons each • . Each shall have a con­
pression under the rear roller of between 200 and 300 pounds per linear inch 
of roll, and shall be provided with an ash pan, which shall prevent ashes 
fran dropping on the pavenent. 
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The Wearing cou,'se, laid as s pe cif!,ed) sh3 11 be r olled at onCd 
while the mixt,ure is warm and pliable, beginni ng 9.1, +.he ene:es am' w.1i'k'.r,1': 
toward the center, immediately follm;ed b~, cros" or il i agonA l !·ollill';. ile","", 
for preventing the bituminous n;at.erial f r om adh8rinf : to the roller &hal1 '~e 
provided as directed by the Eng i neer . The motion 0 ).' the roller sht'.J.l at "':.1 
tir.>.es b e slaw on01'gh to av oid displace" e nt of the h ·ot !:lixt,,,r0 9"d any i. i o­
placements occurring as a result of reversing the direction of ;,,11e :colle : 
or by a ny other caus e , shall at once be corrected by tho use of r akes D.nd 
of f resh mixture whore required. Rolling sh"-ll. cO!lti!luEl witilOUt intElrrupt io .. 
until a ll roller ma rks dis"-ppenr anil. the surface shows no fu r thElI compress­
ibility. A sufficient number of rollers ;:Jus;', bo e::l!,loyod to oM,ain the 
maxinrum compression, a nd in no ro.se shnll los s than 96% of tho 0al ~~1~ted 
density be obtained. Befor El fiml cOl!lpress ion shall htve be e n c];'.c. ;'n0d, 
limestone dust or Portland ccnJ!')nt, as dire cte d by the Enginoe r, S;1t. ~; :;' be 
thinly swept over the surface and the rolling contir,ued. Places which the 
r oller cannct reach effectively sha ll be compressed with hot iron tD."'Jlcrs, 

Joints: Placing of tho s urface courso 5ho.l l be as nonr!.y 00i1" 

tinuous as possible, a nd the rolle r shall pass ove r the ur:.pr()tecto(~. "leV, ~f 
the fre shly laid mixture only when tho laying of the cour ee i s <i ~s con~ inlled 
for such l ength of time as t o pennit the mixture to becone chillEloi. II< all 
such cases whon the work is r e sumed the ":Ulterial l a. id shnll b e c,,-t b n"k' s 0 as 
to produce a slightly beve l ed edge for thc full thickness of the COH rse . The 
old nate rial v,hich has been cut away shall bEl removed f r om the work ar.d new 
nix laid againat t :1e i'rElsh cut. If de s ired, a steut ropEl may be st r ei chad 
across the pave",-ent where thc joint is to be made. Whe n the work is resumed, 
thEl Illllterial laid shall be cut back to the ropo which will be rElmoved to­
gether with tho surplus material a nd tho fresh ll'.ix l aid ~,gninst the j oint 
thus fomed. Hot s moothing irons r:.ay b e used for sealinG joints, but in 
such case extrc,"" care shall bo exercis ed t o nvoi d b11rning the surface. 

Surface Tests: Bofore the completion of the rolling , the s urface 
shall b e testEld as f o:;'lm,s, and corre cted as nElcessary by propElrly adding or 
r el!loving natorial, r etesting , and r e r olling until the finiShed surface com­

plied with the test r equirements . 
The finis;wd pavooont shall Sh01'T no deviation from the gone ral 

surfaCEJ in excess of 1/16 inch pet f oct as rl6<lsurod in the following l:'~<lnner: 
A 10 foot <:tmight .edge ShAll b e plr.ced p('ra'.l el to t he CEJntEl r 

line of the r ondwny s o as to bridgo any . dep!'oss i o!'" c.nd touch ~.ll high s p ot.s . 
Ordinates measured fro",- the face of the stra i ghtEliige to the surface of t ho 
pavenent sh,,-11 not exceod 1/15 inch f or each f eoi in d istance fron the nElarer 
point of contact. 

Such portions of the co"'-pleted pavelllCnt I!-s a re dofElctive in finish, 
compress i on, density, or cor.!p os ition, or that do Eot conply im.il.ll rospElcts 
with the r e quireoonts of the specifi cations, shall b o tc.ken up, r enoved, and 
r epl a ced with suitable = t e rial, properly laid in nccordance with these 
s pecifications, a nd at the e xpens e of t he Contractor. 

Meth od of Meazurel!lent . The yardage to b e paid for shnll be the 
nunber of square y a r ds of Sheet Asphalt Pavel!lent conpleted a nd accepted. 

BfiIlis of Pa!/M0nt , This itEll:l sha ll be paid for by the ya rdage 
neasured '"'s provided .:tb o-.;e- at thEl !'Pice bid per squnre yard f or "Sheet Asphalt 
Pavenent" conpletEl in place, y,hich price shnll be full conpensation for both 
Binder Course nnd Wearing Course f o r furnishing all naterials, for all heating, 
nixing, hauling, pla cing, r ollii1g and finishing, and f or nIl l nbor, tools, 
e quipoont and incidenta ls ne ces sa ry to conplote the work. 
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69. CON CRETE PAVE,18N'r, , 

Desct;iption. This item shall consist of a wearine; course compos3(o 
of Portland Cement Concrete with or without reinforcing steel as required anJ 
shall be constructed on the prepared subgrade or oompleted and accepted. base 
course in accordance with these spElcifications and in conformity with the 
lines, grades, thickness nnd typical cross-section shown on Plans. 

Tho concrote shall be composed of ~ parts of Coa-rse and FinE> 
Aggregate to 1 part of Portland Comcnt. The Enginoor shnll regulate the 
proportion of fino to coarso Bggregate to secure tho maximum density, and the 
proportions in terms of the 3 ingredients shall approxiJ1lll.te l-2-~. In no 
ElvElnt shall thG number of bngs of comont~'usEld por cubic yard of concrote in 
place be loss than 6?a1 0 + 1'1 fJ-1)"V'/''''''';1. ~-<", ~,~, 

Uatori.nls. The Conrse AggregatEl shall consist of Broken StonEl or 
gravel conforming to the follovling rElquiremElnts. 

Broken Stone shall cons ist of clenn tough durnble frngments of 
rock (excluding schist, shnle or slnte) of uniform qunlity thrOUGhout, shnll 
bo freEl from an excess of thin or elongntod pie ces, soft or disintagroted 
stono, dirt, organic or other injurious nnttor occurring either froe or as 
a coating on the stono. All stone shall havo 11 por cent of ,vear of not litoro 
than 6. All limElstene, shall meet tho requirements of the Soundness Test. 

Gravel shall consist of clGan hard duroble unconted pebbles 
h~,ving n pElr cent of wenr of nct more than 15 (abrasion tElst for grovel) n""­
shull be free ' from nn exCElSS of soft, thin or lnminated pieces, disintegrated 

' Stan0, dirt, orgnnia or other injurious I:lIltter occurrir.g either froe or as a 
coating on the Stone; whe~e reinforcing steel is to be used grnvel shull be 
free fron salt and alkali. 

Grading: CoursD Aggregate shall be well graded and when tested by 
laboratory methods shall fulfill the following requiremnts: 

Passing 2i inch screen 95 to 100{. 
'Re:!!.ained on li inch scre en 25 to 60{. 
Retained on ~ inch screen 50 to 75% 
Retainod on finch screon 95 to 100{. 

Coarse Aggrogate conforming in all respecta to the above roquire­
mnts exCElpt grading =y be used, provided that concrete made from such 
=terial meets the requirements of the Strength TElst hereinafter specified. 

Fine aggregato shall consist of sand, or a conbination of sand 
ttnd not nore than 50{. of stone screenings, conforning t o the follovd.ng 

requirenonts: 
Sand shall be cooposed of clean, hard, durable uncoatod grains, 

froe fron lunps, soft or flaky particles, loam, organic or other injurious 
=ttor. Whore reinforcing steel is to be used sand sha11 be free fron salt 
and alkali. 

Stono screonings shall consist of the cloan dustless product re­
sulting from the crushing of stone, meeting all the requirements for Coarse 
Aggregato oxcept for grading, and free fron lunps. 

Fine Aggregate shall be well graded fron coarse to fine and shall 
neet the follovririg requirenents: 

Passing the i inch lI,creen 
Passing 26 nash sieve 
Passing 50 nash sieve 
Pa ssing 100 nesh sieve 
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Con~~.::::.c!:.~_':...~'16thods. The sllb€;rade s)-'"ll have been roHed and 
finished as pres cl-ib0(] for COncrete Bases or Pavement.s. It, shall be testncl, 
with the subgrado ternplet ju.st before placing the concrete mb.-ture ane. s1-.,,-,',l 
be in a moist condition. The subgrade temp let shall be furnished and used 
by the Contractor and shall be so designed a:1d const.ructed that when thE 
templet is ridir_:e; on the side fo :'ms, t.he testin€; edge "hall exactly confor" 
to tho gra.de ur.d crOlin pres cr 2.t su on tl1f! t~'Pical eros s - se ction. T:1is tern." 
plet. shall be kept in pIe ce at all 'Gimes on t.he forms at the dischar€;e end 
of the mixe r • 

All equipment, tools, and machinery used for handl ing materials 
and performi ng any part of the work must be approved by the Engineer and 
must be maintained in satisfactory wo r king condition. 

Forms: Ouside forms for this work shall be of met~l, of depth 
equivalent to the edge thick-ness of the work prescribod, straight and free 
f r om warp. They shall be of approved scetion, shall have a flat top of not 
l es s than 1% i nches width, and such base width that the llI!llXimum load of the 
subgrade under any method of finish shall nOt be more than 7 pounds per 
squar e inch . 

The forms shall be joined meatl y and tightly and secure l y (, 
pinned and staked to line and grade, at l east 200 feet in advance of placing 
concret e. The forms shall be of sueh strength nnd shnll be so secured ns to 
res i st the pressure of the conCl'ete and the mechanicnl tamper without spr ing­
ing or settlement. Bearing stakes dri ven flush with tho bottom of the forms 

may bo requi r ed fo r add i tional stability, 7he enti r e length of the forms 
shall b e ,i n contnet. with the subgrade. The Engineer may require addit i onal 
bea ring areas, socured by plnnks fnstened to the forms and to the subgrade . 
The building ,£!. ped0"tnls of earth or other materinl upon which to rest the 
forms in order to \:f17ing them up to grade will not be permitted . 

Sufficient forms shall be provided so that they may rema i n in place 
12 hour s or more aft.er the concrete has been placed before it is necessary 
to remove and re - use them. Forms shal l be cleaned and oiled before concrete 
is pl aced against them. The alignment and grade of forms shall be checked 
and appr oved immediately before placing concrete. Foros which show a varia­
tion e x ceeding the surface test required shall be reset or removed as directed. 

Measuring Mater i als: All !llllterials shall be separatel:r and 
a o curat ely measured by vi!l~ume unless othenrise specified, and each b~tch shall 
be unif orm. The Course and Fine Aggregates shall be measurod loose nnd sep­
unitely. No computed change in volume for moisture content shall be consider­
ed. A bag of cement (American) as packed by the rmnufaet.urers und weighing 
94 pounds shall be considered 1 cubic foct. The Contractor shall furnish 
and ' use approved measuring boxes, pans, or mechanical devices, which in opera­
tion will give the exact volumes of coarse and fine aggregate required and 
so designed and plainl y !llllr ked thnt the Inspector can accurnte l y and ·, con­
venient l y check the quantities of each aggregate, actually being used. ' 

Consistency: §ufficient water shall be used in mixing to p r oduce 
u workable mixture which will flatten out and qultke when depos ited in place , 
but not enough to cause it to flow, nnd which can be conveyed fi-on the mixer 
to the wor k without segregation of coarse aggregate from mortar . When a 
"Central Mixi ng Plant" i s used, especi al care shull be taken that the cons i st­
ency is such as will not result in segregution of the aggregate duri ng trans ­
portat i on of tho nixture t o the work, In no case shall the quantity of ' water 
used be sufficient to cuuse tho cJllection of u surplus on the surface. The 
quantity of water shall be deteIT.l~ned by the Enginee r, nnd not vur ied vlihhout 
his consent . The Contractor shall furnish und use with tho mixe r {In o.pproved 
adjustabl e _te r measuring device which 'ifill prevent excess "atc!' flovrine: into 
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Mixing Conditions: The concret'e" 'sha;n be mixed in the quantiti" 
required for immediate use and any which has developed initial set, or whi . 
is not, in place within 30 minutes after the _ter has been added, shall not 
be used. No concrete shall be mixed while the air temperature is ",t or 
bolow 35 degrees F. without the approval of the Engineer. No materials con-, 
taining frost or lumps of hardened materials sha ll be used. If' tho contrac ', 
ot intends using a "Central Mixing Plant" he must so state boforehand, and~ 
must obtain permission for its use from the Stato Highway Enginoer. 

Mixing: The mixing shall bo done in a bat ch-mixer of approved 
type which will insure tho uniform distribution of tho material throughout 
tho mass so that the mixture is uniform in color and smooth in appoarance. 
The mixing shall continue for a minimum time of 1 mil:lUte after all the in­
grodients are assombled in the drum, during which time tho drum shall 
revolve at the speed for which it was designed but shall make not less than 
14 nor more than 20 revolutions per minute. The mixor shall be equipped wit;, 
an attaChment for satisfactorily locking the discharging device so as to 
prevent tho apptying ef the mixer until all the materials have beon ~xod 
together for the nil1i= tire required. The entiro contonts of the dru:o 
shall be discharged befero any nuterials are placed therein for the succeoi'." 
ing batch. The mixer shall be equippod with bucket and boom delivery unlos" 
othorwise per mittod by the Engineor, have a capacity of not loss tho.n 3 bo.~" 
of conent pElr batch of concrete of tho' conposition herein specified; and a 
speed regUlator to hold the nixe r to its nomal spood of revolution. 

Hand Mixing: Hand nixing will only be allowed vmen yardage to 
concrete surface is too small, to ,.arrant the use of n paver. - When hand nix­
ing is pemitted it shall be done on a watertight platfom. , The, fine aggre­
gate and cenant shall first be mixed until a uniforn color is attained and 
then spread over the nixing blOO.rd in a thin laye r. 

The coarse aggregate, which shall h ave been previously d.renched, 
shall then be spread over the fine agg regate and cement in a uniforo layer 
and the wholo mass turned as tho water is added . 

After the wator has been added, the mass shall be turned at least 
six tines, and' nore if necossary, to make the mixture ~unifoI'l!1 in color and 
smooth in ap~rance. Ho.hd mixed batches shall not exceed one-half" cubic 
yard in volUt:le. ., 

Checking Quantities of Cl3nent Used: The Engineer sh1lil 'ascertain 
by calculation and tosts, the amount of cenent required for each section be­
tween transverse joints, according to theso specifications~ and ' tis thy work 
progrusses. the Engineer shall conpare the amount so ascertained ,with the 
£lI:lounts actually used in each section of concrete between successivo trans­
ve rse joints, as dete,rninedbby actual count of the nunbpr of b,ags ofcenent 
used in each section. If the ru:lOunt of cenent used in any three ag.jacent 
sections (between transverse joints) is less by more than fourpe'r , cent" or 
if the amount of cement".s,ed, in anyone sectiqn is less by nore thl>.n i'iye , 
per cent of the amount , the'rein required, the ' Controct'or shall remove all such' 
sections and replace the same with newl1Ile.terials, according to these specifi~ 
cutions, and at his own Expense. 
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Placing Concrete: Concrete shall be placed only on " moist sul.>­
grade. If thz sabgmde is dry it shall be sprinkled with as much vro.ter as 
will be o.bsorbed readilj'. The concrete SM.ll be deposited on the subgra-it} 
rapidly in successive batches, by meanS of 0. discharging device which do.)s 
not cause scpa.'o.tion of tho mortar and the conrse aggrogate a nd shall be 
distributed to the required depth and for the entire width of tho pavement 
by shoveling or at,hor app rovod methods, Rnkes shall not be used in handlir!,; 
concreto. This a,peration shall be cont,inuous. At the end of. tho i)ay, or 
in case of an ullilvoidable interruption of more than 30 minutes, a transverse 
joint shall be plnced at the point of stopping work, providod that the sect:". 
on which tho work has been suspended shall be not less tlmn 10 feet in long'"r, 
Sections less than 10 feet in length slmll be removed. 

Placing Reinforcing Steol: When reinforcement .. is required it 
sho.l1 be placed o.s shmm on Plo.ns, D,nd provided in these specifications 
under "Reinforcing Steel". 

, No concrete shall be placed when the minUmUm a ir tempero.ture is 
less than 350 F. unless permission to do so is. granted in writing by tho 
Engineer. When such pe=ission is given the Contractor shall furnish 
sufficient ronvo.s and frame'70rk or other tyPe of housing to enclose and 
protect fresh concrete in such a way that the te!!!porature of the o.ir surrour.c1 · 
ing tho concreto is =into.ined at nct less tho.n 450 F. for a period of 5 da:,.' 
or !:lore. It is understood tho.t the Contro.ctor is responsiblo for the quo.lity 
and strength ef concrete plo.ced urider any weather conditions. 

,Joints: Transverse expansion and construction joints shall be 
either of the poured or pretloulded type as designed on Plans or in Special 
Provisions. Expansion joints shall also be formed around all objects that 
project through the pavement, such as manholes, catch basins, etc., also be­
tween curbs and pavements. The edges of all transvers.e and longitudinal, 
expansion and construction joints shall be rounded as shown on detailed plans. 
The bitumen used to form poured joints and in the manufacture of premoulded 
joints shall comply with the requirements for Bituminous filler of brick 
pavement hereinafter given. 

Transverse expansion", shall be straight and shall be peTI"'na,icular _ <:.""'{ 
to the surface and to the axis of the pavement. Longitudinal .. equn .~~ joints 
shall be perpendicular to the surface and shall follow the axis of the pave-
ment. 'All joints shall be constructed true to line and in a workmanlike 
manner. .' r ~' I , ; 

Transverse Exp~rlsion Joints: Transverse expansion joints shall be 
constructed at the .J.g,int_s designsfled on Plans or in special Provisions. In ;X 
all cases they shall be lIl!l.de at the close of each day's work or whenever the 
mixer is st.opped for over 30 minutes. In no case shall the length of slab be 
less than 10 feet. 

. . 

When the pavement is being constructed one-half at 'a time, in the 
construction of the last half of the pavement, transverse expansion j.oints 
shall be placed directly opposite the joints in the completed half, ex'copt 
in caso of break down or delay due to unforeseen conditions. In suCh an 
emergency, if in the opinion of the Engineer a joint cannot be constructed as 
required above, it lIl!l.y be placed atna. distance of net less thnn 10 feet from 
the nearest joint in the compo.cted half of the pavement. 
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The form used to cast a poured ,joint must be so designed and 
used that the conOl'ete will not be injured by its re:noval, and the opening 
will have the specified dimensions, be perpendicular to pavement surface 
and axis and must be approved by the Engineer. It. shall be so set that th", 
edr,e is at the same elevation as the surfa ce of the concrete and firmly 
held in place by iron rods or pins dr~ven into the subg;rarle. 

l'be filler used in " poured ,joint. shall be a bituminous mastic 
composed of froN :';0 to 75 per cent of app roved sand, 25 t.o 50 per cent of 
npproved bit.uminolls cement. The quantit.y of b'itt<men used shall be sufficien'. 
to form a mast. ic having sufficient fluidity "t the f.empe ratur", it is applied 
to permit the joint opening to be comPletely filled . The sand shall have a 
temperature of from 3500 F. to 4000 F. when mixed with t.he bitumen. The 
Bitumen shall be heated sufficientlv t.o be in A. fluid condition when mixed 
with the sand and at no time shall be heated above 4000 F~ 

The mastic must be so preparea as to be uniform in composition, 
and have a temperature not under 325

0 
F. when poured into the joint. As tho 

filler cools and subsides, additional material shall be added so that the 
j~int will be flushed full when the bituminous mastic has cooled to normal 
temperature. The joint opening must be free from all foreign mat.erial, ope n 
to the full depth and the faces clean and dry when the hot mastic is appliej, 

When sheets of bituminized felt or prepared semiMsolid bitumen 
are specified o.s the joint filler, they shall be inserted durine; const.ructic~" 
pe 'rpendicular to the axis of the pavement and'the surface of the conorete, 
firmly anchored in position and left in place~ They shall be from t to i 
inches 'in thiclmess, equal in length to the width of the pavement, ha"le the 
same width as the pavement's thiclmess, Rnd so set that the top edge is flush 
with the finished pavement sur'face, and parall,;'! thoreto, and kept in this 
position when the supporting devic:) is removed. All sheets of bitun:inous 
felt or prepared semi-solid bitULwn shall have'tho top edgEl cut to thE> reM 
quired crown of the surface before install"tion. When two sheets are USEld 
for one joint, the abu~ting ends must be cut square "nO. held firmly together 
during installation, placing, and finishing of the concrete. After side 
forms are removed, the ends of the joints shall be cleaned of all concrete 
to the full depth of the pavement so that the joint opening at this point 
will have the width specified. 

The ends of the differ~nt slabs shall be held in the same relative 
position by plain round iron rods. 6 rods shall be used in each joint; spaced 
one foct 'from each outside edge, and from each other unless ctherwise shown 
on Plans. They shall be % inch in diameter, 60 inches long, ~ of each rod 
shall be wrapPEld in one layer ·of one-ply tarred paper or e lse covered with 
a paper tube. When tarred papel' -is used, it shall extend about 2 inches 
beyond the end of t.he r od , doubled C1'ler and. =st be firmly tied or fastened 
on, When pape r tubes arEl used, t11ey shall be from 17 to 18 inches in length, 
~ inch inside diameter and have one end closed. These papElr coverings must 
be kept intact until the r ods are properly pla09d. The rods shall be install­
ed during construction of all transverse joints. They shall extend about 
equal distances into each slab, be fror.! 3 to 4 inches from ~the finished 
surface, parallel thereto, 8,lso t" ,the axis of the pavement. 

The platos used to hole. ~oi:1t fillers ~n position must be so cen,. 
structed that thElse rods can be eas::'ly~insertEld into the concrete and not 
disturbed when said plates are rer.!oved. 
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Longitudino.l Expansion Join~s: Then the pave,"ont e xtends t o 
paved gutters, cu,'bs or "'dj~cont t .o or around structure s etc., e xpansion 
joints shal~ btJ cuns'G rllcted adjace nt. thereto. The type of joint specifi9~, 

shall be constructed of the s"-"'e mats rir.l and in a similar manner to that 
required for the sl).me type of transverse expansion joint.s. 

~ eaJ. ing Expansion Joints n.nJ ¥'il1ing Cracks: Tmnsverse joints 
shull be Se 0-1Ac. 'by il"onin~ do\"m the pr~rarE) d filler with n hot iron, then 
pouring the tal' or asphalt int.o and over the j oint.s when t.hey are dry, 
furs shall be observed t.o prevent the sealing material from spreading over 
the surface of the pavement for a width of more than one inch on either sido 
of the joint. 

Longitudinal Oonter Joints and Circumferential Foinforcom6nt: 
When shown on plans or specified by the Engineer, on concret.e pavcm€mts 
sixteen feet or over in width, a ._tal joint sliall be pl'lood in ~he center 
of the pavement. The motal used in this joint shull bo not ~14 than eir;lrc~ _ . 
een gauge and mny be either painted or galvanizod similar to 'l:.11e detail ' 
drawing shown on Plans. Adjoining metal strips shall be lapped two inches 
and securely fastened together by means of three-eights inch pins "riven" 
through matched holes in the .splices. 

The metal joint shall be accurately stnkod to line and gr<lde by 
moans of pins left in place driven verticnlly through holos provided f or 
that purpose in the metal at not to exceed 3 feet 4 inches centc.rs, The 
pins used shall be of mild steel 3/8 inch in diamoter and not leGS t~an 15 
inches in length. The metal used in the joints may be of any l e !1f,ti1 provided 
it is staked in place at ' intervalS of not to e x oo0d 3 feot 4 inche s in the 
manner as spe cified above. Punched or cut holos shall be provided iLl t"e 
joints at not to excee d 5 foot centers to receive the ~ inch rounu, defeL'1Il­
ed tie bars. A templet npproved by the Eng.ine6r sh'lll be used to ?~'-D. CO tho 
metal joint in horizontal and vertical alignmont prior to the depositing and 
finiShing of the concrete and caro must be exoreise u not. to .displaco t he 
joint during tho finishing ope ration. If espeeially permitted by tho Stato 
Highway"Engineer, the use of LongitUdinal Joints :or~' other materials will be 

. -'\" 
nllowod. 

The';!; inch round oo f.ormod bs.rs .extend.inl;" <l-cross." thc . center joint 
shall be placed through tho cente r joint as shown on Pluns. These bars 
shall be 4 feet in length und spaood not to exceed 5 foot contors. Tho use 
of any deformed rough sllrfaC€ld bar, having a cross sectioned area equal to 
or graator than the 1J- inch r ound bar, will be pe rmitted. 

When so indicate d on tho Plans, a % inch round, smooth bar shall 
be plncod in tho e dgo of tho concreto pavement us shawn on Plans. Theso 
bars may bo of any length. 

The bars shnll be held in the position shown on the Plans by 
lWans of wire staples driven into tho ground, by notchod "wooden blocks,. or 
by other methods "npprovod by the Engineor, during the ope rot ion of deposit-
ing the ooncrete. . 

FiI!.ishing: ~O$lS'")'~t:l1i~pQclfic{{ 'a.-r_. pemg±ed" EY *he< s:tB:'&e -- '. 
a~~ the concrete shall be tamped a nd · finishod by one of the 
methods spe cifiod bB'latv. 

50-71-1618-45 



I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 

I _ M~bhine Finishing: Aftsl' t\l~ eOllbiste has hecn deposited it shali 
be ievelea off to approximately one inch above the grade specified and tamp­
ed mechanically wit.h a machine approved by the Engineer until all voids are ~ 

removed and the concrete is thorqughly compacted. The mechanical tamper '--
shall go over each area of the pavement until the concrE't.o is thoroughly 
compacted and all voids removed. 

Immediately nfte r finnl tamping with the =chino, the; surface " 
shall -be floated longitudinally, from bridges, with a long ,",ooden float ten \­
to fourteen feet in length, properly si.iffoned to prevent flexibility nnd 
with handles at each ond. This flout shnll bc -reasonably light. in ordor 
to prevent wor king or sinking into the surface. It shall be worlOOlongitudi­
roIly along and across the pavoment in the same motion, the men hnndling it -, ­
standing on the bridges, Bridges shall be so constructed as to be entirely , 
clear of any portion of thEl pavemont. 

After the water glaze or sheen disappears nnd just beforEl the 
concrete attains its initial set, the surface shnll be given tho final 
belting in order to produce a unifofm surface of gritty drexture.1>l'.his belt" 
ing shall De of short rapid transverse strokes having a swoeping longitudi­
nal motion. 

The concrete adjacent to the transverse joint shall be finished 
with a split wood float which will insure finishing both sides to the same 
grade, after which the edges of the concrete at tho joint shall be rounded 
with an approved edging tool to a radius of three-sixteenths of an inch. 

'-

The finishing of the joint shall be done from a bridge which shall not rest ...:, "-
on the concrote at any point. -

Hand finishing: After bEling properly placed, the concrete shall ;~. 
be struck off safficiently above thEl surface grade specified so that it will 
not bEl compressed bol0\7 this grade during tamping. The strike -boardSshall 
be moved fonmrd with a cOIl'Dinod Tongitudinal and trnnSVElrso motion, so 
mnnipulated that neithElr end y:ill be raised off tho side forms. A slight 
excess of I!lD.terial nrust bEl kept in front of the cutting ElcJge at all till'.Ds. 
The whole surface of the concrete shall then be t=pod unt.il thoroughly 
consolidated. The tamping shall be so executed thnt all voids ·in tho body 
of the concrete arc closed and porous plne,"s on the surfaCEl Clfl t.he concrete 
eliminated. Additional concrete shall be addEld to all rClI'llining 1011 places 
and porous spots, and t.he concreto retamped and rostruck. The striking and 
tmoping shall continue until the whole paveJllE)nt has a unifoITl, even surface 
that is froe from porous or rOUGh spots, vmves or depressions, has t.he 
r oquirEld croun, and is at the specified grade. ThEl concreto in general must 
be uniform in appElarance, conposition, density and strength. 

All strike-boards used r.lUSt bEl st raight, free fr om warp, shod on 
th<l striking surface ",ith a strip of steel, and have tho required curvature 
and crown, be nct less thnn two feet longer than the paveront is wide, and 
equipped with handles so constructEld that the wo rknon can easily manipulate 
thon in thEl nn.nner roquired. The hoc.viElr one used for the initial striking 
shall weigh not. less than eight nor ~ore than ten pound? pe r lineal foot. 
The lighter one usod for subsequent striking and tanping shall woigh not less 
than f our nor morel than fivo p ounds por linoal foot. The heaviElr onEl shall 
be so constructed as to leavo about one- half inch supplus mortnr above thEl 
specifiEld grade; the lighte r one shall be constructed to tamp und strike the 
con.crote to "radEl. A light unshod tenplate shall also be provided, which is 
at least six inches longor than the pavenent is wide, cut to the required 
curvature and nn.de fron ~,ell-seasoned lumber. All strike-boards must be kept 
well oiled and protected Se t.hat they will not warp or twist out of shape. 
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After tamping, the pavement shall b" vested wit:" the straight 
edge, and the light template, and any depressivns discovered shall be filled 
with fresh concrete, struck off wii:,h the lighter strike-boarrl, and tamped 
,again. Projections shall be removed and the testine, striking off, ana tamp­
,ing shall continue until the pavement has the required surface contour. 

After the final tamping has been completed, the pe,vement shall be 
fin1<!U'1c4 by 2 applications of a soft, flexible belt roade of canvas or rubber 
beliing, not l ess than eight inches wide and not less than two feet longer 
than the width of the pavement. The belt shall be dra1'm wit.h a combined 
crosswise and longitudinal motion. For the first application, vi.gorous 
strokes at least twelve inches long shan be used a nd the lonritudinal move ­
ment of belt along the pavement shall b0 V0ry slight. The second application 
of the belt shall be immediately after the water glaze or sheen disQPpears 
and the stroke of the belt shall be not more than four inches" and the longi­

tudinal movement shall be much greater than for t.he first ap!,licati-on. The 
belt shall be removed from the pavement surface between applicat,ions. If re ­
quired by the Engineer, instead of the beltings as above described, the , 
longitudinal float previously prescribed under Machine Finishing shall ~ be 
used. The final be lting and joint finish shall be prescribed under Machine 
Finishing. 

Surface Test: Before initial set and the final bo l ting the eh­
tire surface shall be tested and all irregularities or undulations, not with­
in the tolerance of the following test, shall be corrected with fresh con- , 
crete, brought within the requirements of the test a nd refiniShed as necesmry. 

A 10 foot straight tl!!il\l;e shall be placed parallel to the cexitE>rlii1e 
of thE> road so as to bridge any dE>pressions and touch all high spot,s. Ordi­
nates measured from the face of the straightedge '.to the surface of thE> pave­
ment shall at no place exceed 1/16 inch per foot, from the nE>arer point of 
contact. 

Protection and furing of Concrete Pavement: As soon as thE> 
concrete pavement has been finished as des cribed above, it shall be prote cted 
from the sun ahd wind by LleanS of a canv!S covering, suspended not less than 
12 inches nor more than 24 inches above the surface and if dire cted, the sur­
face of the pavement shall be sprinkled with vmter. O~ if preferred 10 to 12 
ounce burlap, thoroughly wetted 'nn~r be laid directly upon t,he surface of the 
pavement as soon as in the judg",.snt of the ',Engineer, the concrete has suffi., 
ciently set to prevent marring the surface. The burlap shall~be kept thor~ 
oughly wet in order to protect and properly cure the pavement. 

As s oon as practical, after the concrete has taken its final set, 
and not l ater than 10 0 I clock A.M. of the day fOllowing, the placing of the 
concrete, the canvas covering or burlap shall be removed and the entire pave­
ment shall be iJllJllE)diately covered with wuter held in place by means of dykes, 
or with earth thoroughly saturatod with wate r. Either of these methods will 
be equally acceptable under these spocifications. 

When the "ponding" method is used, the surface of the pavem0nt 
shall be kept covered with 'Water for a period of two weeks. 

If an earth covering is used, the edges of the pavement shall be 
banked with earth and the surface of the pavement shall be covE>red with at 
least 2 inches of earth. The earth cove ring shall be thoroughly saturi:tted 
with water twice ea ch day at intervals of about 12 hours for two weeks, and 
th0 covering shall r e",nin upon the road for at least 14 days from the time of 
its application and for", longer period of time if weather conditions in the 
opinion of tho Enginee r make this desirable. 

Before final acceptance of t he work, and at least 6 days before 
traffic is permitted on the pavement, the E>arth covering shall be scraped 
off by the contractor and spread over the earth ~houlders, as directed by 
the Engineer, on eithe r sido of the concrete, in a thin uniform layer. 
50- 71-1618-47 
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Tho l?uvomont. .. hnn Dc kopt "'los-od t o trnffic for 20 da~'s< or if, 
in tho opinion of the Eng-ineoI' the weather conditic>ns' ma,co it advisa"tile, 
the pUv;eJ!10n:t shall bo kepi:- oloSOQ to t.roffic a longor period of timer :in 
no evont, however ,,_ s,hull thoro 00 any hauling on. the concrete sur1'ncc, or 
shoulders, until' tho pave_nt , ht.s been cle(lIl£)d of ull enrth and , for"ign .­
mo.t€>rial .• , 

!,Iethod of Mcns,uremQDt& This: item shall ,be J:l£lnsurod' by the 
squaro yard complote tn plnce. 

Bnsis of Pnymont& Tho ytl.Tdage 01:' oo",!,leted ruXI acoopted work 
moasured as proVidod abovo' shnll be pttid for nt the oontmot unit price 
per square ynrd. bid for, ~ncrota' PavolOOnt It" which priro s:bnU 'ee fulI 
componsat.ion :for qunrrying-. furnishing, hauling- !mIT plicilJg' nil nintarlnl 
for preparation of nIl matorial, for all l!iboI"~ c.quipront.. '\;.<><>16 arid ' 
incidentals neoossnry to cocpleto the 'Wor,k. 
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70; REINFORCING STEEL ',FQ1LP.A.~1,lENTS. 

Des oJ:'ipti<'Jn. , Under t(lis item, reit;forcing steel of the typ~, 
size, ,and qllantity designated shall be dturnisnedrand ' placedi.n concrete 
~~a:s required by these specifi~tions and shown on the plans~ , '\ 
P'I ie tl,,,,"tS"'" ,, ' " ' , 
" ' 'Materials • .Rei!!forcing steel shallmeet ' i:,herequire'ments 6f the 
Ame,.5.ca.n Society for Testinr; Materials, Standard SpeCif'ications for Billet 
SteelCO~crete Reinforcement bars ~ Serial Designat,ion AlS':'14, wit.h 'subse­
quent amenil~ntS. Uriles ,s otherwifl,e ~H"iignated Upon the piEtns, all' bar or 

, fabric r~,inforcement , ,:8hall be made ' from open' h~arth ,steel' of t,he stnicturitl 
' grade~ IYrl:.ex,liediat., grade may be used if authorized by the' Engineer, 

When deformed bars are specified, t.he form of ' the bar mullt bo 
such as to provide a net , se otion at all points equ{valiint: to that of a ' plain 
(lquare, Or round 'bar of equal nonunal ' size; Twisted bars will bEl used only 
by' Permission of the , ETlgineer~ 

Steel" fabric for this style of reinfotcoment shall be cold drawn 
from rods hot rol'l.edfrom billets. The ' wire, a£'ter faorication. shall have 

• • ' \" ... . " , . o . 

a ma.l!,imum tensile strength Qf, seventy 'thQusand pounds', per ' sqi.iare inch, and 
sljall ,withstand being bent' cold, around 'its own il1runeter, through one 

, hundred ~and eighty degrees, without cracking on the outside' of' the ,bent 
port iort,. ' 

" ConstrUction li.ethods.; All reinforcing metal must bek:ept ,clean 
and free from foreign material that wi':l.l prei~nt the 'properb,ond with the 
concrete.", Sho,et fabric'shlill be handled'Ca-rerully 'durlng placing' and kept 
straight ,until 'installed. " ,_ ,' ", , ,.-

Placing: , The reinforcement ,'sh'e:~l be' placed' 2 ihches below a'nd 
parallel to the f~nlshed sutrace" uniess otherwise Indicated on thEi 'Plans 
oriltrecl.ed, with the, mainmeinbers laid at right angles to the c.enterline 
of the pavement or, at~ucli ,a.n ttlgle as is : cons'iaered most advant.agooLlB !'or 
the kind 'of fa.bricused. The reinforcement 'shall ' extend' to within 2 inches ' 
of both the ends a.\'ld sides', of< the 'siii.bs;' -' Qr Be Ctiol1S ~ ,' Aajacent sheets of . 
fabric shall be lapPed ' not 'ie~ii ,thari 4 ' iric!j:eswheri ' the ' lnp ' is mado at ' right 
angles , to ,the ,CQntet line ,of ' 'the paveme~. ', ' 'When ' sheets are permitted to be , 
lapped parallel to '"the center ': iil'le: ' the l!l.p shtill be 'not ' less thlin 12 inches ~ . 

,To ' ins,f,aU sreet ' fabT'ic~ : or Dints of're'ihf6rc<i:ng;.llars ', a layer' of 
concrete shall be pl!tde,d : upon ' tM , subgrade 'as : 'provided. under concrete base 
course or pavement. t.o such ,a depth' that when' struck o'ff ' its surface "will be 
at the elevationsPecif1ed for the' re'inf'orcing, motal to be installed • • When 
the reinforcing m$tal, is p~opeTIy .' pid.ced, it shall be 'covered at 'once, be .. 
fore the bottom course has taken anY' 1;nit:ial set'~ With a layer of concrete 

, so deposited and distri'outed tliereoverthat when, finiShed' the ' pavement, shall': 
have th~ reqilired thickness '!ind orawn • • 

, BasJs , 0.1' Faylitont ~>rhiS it.em"sl1itU be' paid ' fo'1- at the contract 
unit price, biq"per poUrid i'or' "Reiinfor6ing' ?tee1 forr Pavements" 'which price' 
shall b.e rull ,. compensation fOr "f\trnishiilg." and.'~ plli:cing ' hll , mate rial '~ ;. fo:!'~a:l1' : 
labor, equipmnt, tools, and incidentalS nEiCessnry,. to'" eompletethe work • • 
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7l~, BIT{Jl,ITNOUS FIL~D BRI CK PAVEEENT. 

Des criptian. This item shall consist of a wearing course com­
posed of vitrified, bri'ck pavement with a bituminous filler and sand bed, 
laid on a Portland cement concrete base-course or other type of bas".,cours" 
specifically approved for this pavement, and, shall be cOnStructed in accord- , 
ance with these specifications and in confonnity with the lines '" grades and 
typical crOSs-se etion shown on the Plans. 

Material. All, brick shall confonn to the recognized sizes' in 
accordance with the recommelidations nC1N ih force of the Permanemi Committee 
on Simplification of Variety and standards for Vit rified Paving Brick of the 
Department of Coll1lll9rce of the United States ~ 

3 x 4 XS* 2 

Sizes in Inches. 

Variations among bricks from a single plant shall not exceed the 
following limits: , 

Variation in length, t inoh~ Variation 
Variation in depth ; l/S 

ihwidth l/S inch, 
inch. 

If the edges. , of the- '6rick are, rounded, thi radlus , shal: :wt ex-" 
ceed three-sixteenths' of an inch. , They shall be thoroughly 'annealecl. '~ ough.­
and durablo, regular in size and shape' and evenly burnod . ', When broken" the 
brick shall show a dense stonolike body, free from lime, air po ckt:t 3 , . 

cracks, or marked l!Ultinations'. Kiln makks shall not exceed throe ~ixteenths 
of an inch, and tho wearing surface shall shOlV ohly slight kiln maY-ks v MY' 
one kind of, brick shall be uS,ed on a continuous se etion , of road:vray. R()pro,. , 
sentative sampl es of the brick shall meot the following requirements when 
teste'd in the sto.ndard rott1or test for paving brick as pros cribed in 
U. S. D. A. Bulletin 1216., 

Ro.ttler Test Average Loss Per O:lnt 

Nominal Sizes Re)2rossed Wire cut ' 

:3 x31!x st 26 27 

3, x 4 x st 25 26 

31!x31!:lC Bi 25 26 

31! x 4 xBi 24, 25 : 

" 
Basis ofrojec:tionto ,be an ' o.vernge' of .. five tests; with ma:ic~wn' 

vo.riatiQn not oxceoding 'eight ' pot' cent .. , No srunpl0 to show ' more than' two ', v 

per cent more than the average , nbO'Ve spooifi$d ' for, the size nnd type' under 
consideration. 
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If the bri ck have l UES or projcctions they shall bo on i:>h~ side 
and raised not, less tha n one-eighth inch nor more than one-qua.rter inch. 
The ends of the brick m."ty have either a semi-t:ircular g r oove with a r adi J.s 
of not les s than one-·eighth of an inch nor more' thar. or.e - quarter of an i nch, 
or a bulge of at least 6ne:-sixteenth of an inch.. If' lettering appears on 
the brick the l et.t er s hall be depressed , not raised . Shipments in excess "of 
100,000 bricks to one or more projects under the j urisdiction of t.he Etig;'-~ 
neer, shall be inspe cted and teste d at the ' place of manufacture. Shipments 
of less than 100,000 brick may at the option of the Engineer, be tested at 
the plant or on the cars or road afte r deliveryo 

The bricks shall be' subje cted to visual inspe cf.ion subsequent to 
delivery at the place of use. prior to and ' during layingo The Inspector ' 
shall cull out and reject all bricks not meeting requirements upon the 
folldWing grounds; 

All bricks not meeting general and di mension clauses herein given, 

All bricks which' are broken through, or chipped in sl10h manner 
that neither wearing surface remains substantially inta'''''- ; or in 
such manner that the Ibvrer or bearing surface is reduce:J. in a rea 
by more than one -eighth. 

All bricks which are cracked to a depth greater than 3/8 "inch on 
any surface, or which are cracked on the weari.ng surface .. 

All bricks which are so off-size or so misshaped', ben':. , t.."isted 
or kiln-marred that they will not form a prope r surfaCE 0)):' . align 
properly with other bricks. 

All bricks which are obviously too soft and too poorly lTi.i.rified 
to endure street wear. 

Material for sand bed : This sand shall consist of'ha rd, durable 
grains, fre e :i'rom veget e.bl o and ot he r del ete rious substances; When dry it 
shall pass a one-quarter inch ' l aborat ory c creen and shall be well graded from 
coarse to fine. The material removed by the olut riation test shall not 
e xceod five per cent by weight. Granulated slag , slag screenings, or limo­
stone screenings meeting the above spe cifi cat ions may be used in place of 
sa.nd~ 

Bituminous Fill0 r shall fulfill all the requirements of one of the 
two following materials: 

a. Asphalt Filler: Asphalt fille r. snaIl be homogeneous, free from 
wate r, :md shall not foam when heated to 2000 8. (392° F '.). It shall meet 
the fOllowing r e quirements; '. 
l~ Flas!}. pcint. ••••• ~ ••••• ~.o.c. -to., ••• ~ ..... · •••• not less tha.n 2000 C. (392° '~f) ' 
2. Softeming point ••••• · •••• not · l es s than 65 0 C.(149ClF.) nor more than 1100 ,·.C. 

(230°F .. ) 
3. Penetration at 25° · C. (770 F.), 100 ' g~,5 s.ec .................. 30 to ' 50 

Penetration at 00 C. (32 0 F')l 200 !'i, l ·min" •••. ~ •• ; ; ; not less than 10 ~ 
Penet ration at 26.10 C. (1150 ·F.), 50 g ., 5 se c ••• ~. ; not more than no. ·. 

4. Ductility at 25 b C. (770 F~· )t: •• <It ...... ~ .... . ... .. ~ ••••• ~ not lass tllan 2 ' qJ. 
5. Loss at 1630 Co (325° F.) 5 hot1-rs ....... ; •• ••• ••. ~ •••• not. 'more th~n '1,010 

Penttration of res idue at 250 C. (77° F.), 100 g., 5 sec. 'as 
compared to penetl~t. ion before meeting not less than 60% 

6; Bitume n (soluble in carbon disulphideo, not les s .than 99.0f,~ 
7. Proportion of bitumen soluble i n carbon tetrachloride, not l ess' tha n 99~0% 
50- 71-1618- 51 
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b. ConI Tar Pitch Fille r .sha:l.1. ·bo froe from wato1·, shall ocr:";ai n 
pghr;'0re than O.S per cent of i~rganic matter, and shall meet· the ·fo11o,,·;.r:,; 
requlrements: . 

. Specific gravity at SOa .F.e."" .................. ~9 •••• J..,?3 1;.0 1 ~::3 
Free carbon by weighto •.••.• '1 .•• ·~.t •• IIf.: •• t". · ...... o. ~afo . to · · 3b%. 
Me lt:tllg point between J,30 and 1800 F. as direc\:,Eld, ~!ith .pent1is$·­

ible variation of .50 F. from figure designated by Engineer. This: determ;'na. 
tion shall be made by tb,e cube method in water. . 

Construction Methods~: The presoribed curbing or ·edging shall 
have been completed ana accepted. · 

Placing Sand Bed: Upon the prepared base course Which shaD. be 
cleaned of all loose and foreign materials shall be. spread a sand bed of the 
thickness sh~~ on the Plans. 

Bedding shall be shaped to a true surface parallel with· the pro­
posed surface of the finis.hed roadway by means of a template ext.ending·. t.he 
ent.ire width of the roadway, drawn forward upon the curbs or other guide 
rails as provided • . When the. w5.Qth; of the roadWay precludes the us~ of. a tem­
plate spanning the entire dista.nce. the bedding snail be . shaped in sections; 
using scantling laid upon the bas" as guide-rails. The , bedding course shall 
be stru.ck off at least .. twice with the template. Any: depressions. which devel~ 
op shall be fined in and the bed :asain struck off with the template. This 
operation shall be continued ·until a pet"fect slirfac~" is secured •. 

If directed ·by the E~ineel', in addition to Shaping with 9. tem- · 
plate, the bedding course shall .als{) be compacted with a hand roller. The 
roller ~hall be not less thantllirly-siic inollss in diametel'~ . tvrenty-~our · 
inches in width and, weigh not. less than; tenpounda per inCh of width. In ' such .. 
case the becl.ding course shall be roiled after s'hiking off • All depressions 
which develop shall b e filled . in,.. strock off with the templ",te arid . again 
rolled. This operati'?n .shall be . repeated until a perfect surface is secured.. 

when the use of the template and guide is imPI1!-cticab;Le infinish~ 
ing tne bedding surface, it shall be 'shaped to thesurfuce required by hand 
lutes, 

The cedding shall not be disturbed after final shaping prior to 
laying the brick. Sand bed which is injured or displaced by the ,flail of. 
water, rain,. or by any other cause .shall be satis·facto:rily replae»d. · . The 
sand bed shall be prepared at least 50 feet ahead of the brick laying. 

Laying Bric~ Briok shall be handled ca refulJ,y:~ When pHe,dby the . · 
roadside, they shall be ·so protected tha~ they will not become spattered with 
earlh or mud~ All brick shall be ~pt scrupulously clean until the .. paye·ment 
is finished •. ·No wheeling in b·arl'cws will be allowed · bn the brick surface:. ·' 
Brick shall be carried on pallets f ih brick · clamps, cir on mechanical ·comreyors 
in such ordor than when delivered to the dropper they will lie so , tl:1at ; in the 
regular operation of placing them on the sand bed the better face or side 
will be upward. 

Upon the sand bed as pwroved the bricks shall be laid. ilJll11£)diately 
with the best face up, lugs, if. any, in the same direotion,: from one si1e of 
tho pavement to the other, in parallel straight courses at right angles, to 
the center line •. except at interse ctions and on curves whe re they,. shall be laid 
as direotell: by the Engineer. The bricks shall be laid with both. en,ls and sides 
50-71- H318.52 
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in contact , breaking joints not less than t.hree inches. The courses shall. be. 
straightened by st.riking lightly with a sledge on a four by four inch tl:ub~r 
three feet long,placed ags.in8t every fourth course, all thick bricks b.rir;f; 
removede Lt t.he enc.s of CQUTseu:1 and vrhe re ne cessaTy between cmlrses;. 
closures shall 'DE> !!lade by carefulJ.y placing bricks cut accurately t o give 
close joint. CUt or brokon brick~ sr-B.II be used only at the ends of COU'-:S9S,. 
placed with the cui:. end turned t,oVir.rd · the adjacent whole brick and shar;, be 
not less than three inches in lent;th. While laying bricks the pavers slla:;'J 
nct walk or stand on the bed. The space s betwe en the pricks shall be kept 
clean a nd open to the bottom until the filler is a pplied • . After laying the 
bricks shall be i nspected, culled and approved before r olling, and if a ny 
se ction contains mere than 10 per cent of culls, the bricks shall be r emove,,­
a nd the bed replaced. 

Hillside bri cks shall be l a id as above specified with the g r oovbs 
across the line of traffic and the square edge upgrade. Suitable nose brick 
of quality approved by the Enginee r shall be used on the gange side of 
trolley rails, as shown on Plans. 

Rollir.g Brick: Before rolling, the surface of the bricks shall ':>e 
swept free of spalls. The pavement shall then be rolled with a tandem rolle I' 
weighing not l ess than 3 nor more than 5 tons , commencing at the sides and 
proceeding slowly back and forth, parallel to the sides, until the center of 
the pavement is reached; then pass ing to the opposite side the rolling shall 
be repeated in the same manner until the center is again reached, afte r which 
the speed may ·be increased a nd the rOlling cont inued until the bricks a re 
bedded firmly. The rolling shall th.m be done obliquely from one side of the 
pave ment to the other side , repeat ing this operation in the opposite direc., 
t ion. All bricks which a re broken or i nJ"W3d during rOlling .shall be removed 
and replaced with perfect ones, which likewise shall be brought to the true 
surface. The brick adjacent to curbing and other areas inaccessible to tjie 
rolle r shall be tamped to grade by the use of a hand tamper, applied u~on a 
two-inch board,. If the bed i s forced up between the oricks more than 2 
inch, the bricks shall be removed and the bed reshaped. 

After final rolling the pavement shall be tested with a template 
laid transversely and a 10-foct straight edge, l a id parallel with the side of 
the pavement, "nd any depressions e xceeding the allowance of the surface test 
hereinafter prescribed shall ];ie corrected a nd, if necessary, the entire Sur­
rounding surfa ce again rolled. 

Applying bituminous filler: After the bricks have been rolle d 
thoroughly, inspecte d and app roved , the spaces between them shall be filled 
with the hot asphalt fille r. 

The fil l e r shall be heated in kettle s so designed as to admit of 
a n even Heat ing of the entire mass, with an efficient and positive cont rol 
of the heat at all times ~ The Asphalt Fill~r s hall be heated as directed to 
a temperature between 300 and 400 degreas F. and Tar Filler between 250 
degrees and~ 325 degrees F. 1I.ate rial heated beyond these temperature,s shall 
b e r ejected . 

The Cont ractor shall provide a suff i cient number of accurate . effi­
cie nt thermomete rs for dete rmining the t emperature of the filler in kettles. 
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Brick shall be cleA.n and dry when the filler is a!lc>lie ,-1. I""",. "H.",7,,,,_ 
ly before filling; the j oints, . the surfe.ce of the brick shall '0" swe pt (;1,,,,,,, , 
All brick sha il be fille d and the stlrfnca dres s ing applied on tIc,€! c a:'1 0 :;.' 
laying. Fnle. shu:.l not be appli"d if the b ri cks ere wet nor if ai 'r ts;:,,' ''' ''­
atures are such that the filler will not fl ow freely into the j ~intr. ~ 

Fill", r sha ll oe rerrove :J. from the heater and I'ppUen prom'i:rcly to 
the pavement before cC(Jli!1g ., Fi:i.ler shall be wo rked into the joil:ts by 
means Of squeegees operated slemly backward anil. forward at an angle with the 
joints. Squeegee ing shall continue until the j oints appear full and a thi n 

' coating of asphalt remains u!'on the surface of t.he bt'ick, 

While the filler is still soft. and pliable the pavement shall be 
covered with a t .hin layer of dry .stone screenings·, or sand. Top dressing 
shall be of such sizes that all will pass a i inch screeno As soon as the 
dressing is spread, the surface of the pavement shall be rolled thoroughly 
to bed the dressing into the asphalt coating. 

Surface Test: .The finished uavement surface shall shovl !l0 devia·­
tion from the general surface in excess-of 1/16 inch per foot, as measured 
in the following :ranne r : A 10-foot straight e dge shall be placed p:t~'&llel 

to the center li::1c of the roadway, so as to bridge any depressi.:m, :ll1d 
touch all high S01)ts, and ordinates measured f r om tho face of th3 st!'aight 
edge to the surface of the pavement shall at ho place e xceed l;'16 i~lch fcr 
each foot in dista!lcc from the nearer point of contact. 

Traffic shall not be permitted on the pavement until the filler 
has cooled to the air temperature •. 

1ie,t:v :d (, f Me o.su:-ement. The ya rdage to be pa i d for shall be the : 
number of squa,:;;' / arJs'-,:i:-f,;;ear1i1g cours e in pla co , com?leted and accepted. 

Bas i s of Paymer.t, The yardage of t his ite m measured, as provided 
above, shall 'ce--p;;.Te;--fo;:S:[ the contract unit price per sqUare yard bid for 
"Bituminous Fiile n Beic'e Paverr.ent" j which price shall be full compensation 
for furnl,shir.g, dcli'7e ring, and placing all mnte rial, for all labor, 'equip­
ment, t ools and. i n ·:ids nt..als ne cessa.ry to comple t e the ~cm. 
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80. STRUC'.i'URE S 

81. CONCRETE BRIDGES 

DSsoription. All concrete bridges shall be built as indicated on 
the plans, conforming to lines, grades, dimensions, and designs shmvn, and 
in accordance with the specifications for Piling, Concrete, Reinforcing 
Steol, and other pay items which arc to cons t itute tho cBrnplcte structuro. 

Materials. Materials used shall be those preseribed for the gellror-
0.1 items which constit~e the structuro. 

Goneral Const~ction Mothods. All foundations shall be inspected 
and approved by the Engineor previous to placing any concreto. All cxca­
vation shall be carriod to depth of foundati on matorials satisfactory to the 
Engineor, regardloss of tho olovations shown on t ho plans, and unsuitablo 
matorial shall bo roplacod with approved mater i al if required. If roek bot­
tom is secured, the excavation shall be done in such a. manner as to alloVl 
the solid rock to be exposod and prepared in horizental beds for receiving 
tho masonry. All looso and disintegratod r ock or thin strata shall bo re ­
movod. In genoral, all footings except those on solid rock, shall be car­
ried to a depth of at least four feet and preferably from five to six feet 
below the pormanent bed of the stream and to such additional dopth as will 
o lirninato the danger of undermining. All foundat ions, whero praetica.b~o, 
shall be constructod by open oxcavation and tho foundation openings shall 
be shorod, braced, or protoctod by cofford~~s. Wherovor pOSSible, all 
foundation oxc~vation shall be pumped dry =d concreto dopositod in the 
opon. If it is\1possiblo to procood as abovo outlined, a soal of concreto X 
of sufficient ttiCknOss to rosist any possible uplift shell bo dopositod 
undor wator as heroin olsowhere requirod. 

When footings can be placed in the dry without the use of cribs 
or cofferdams, backforms may be omitted at the discret i on of the Engineor 
and the ontire excavation fillod with concrete to the required olovation 

of the top of the footing. 
Piling shall, be used when footings cannot, in general and at a 

reasonable eA~ns6, be carried to rock or other solid matorial. 

Concrete Bridge Floors 

Class of Concrete: The concrete usod for bridge floors shall .be 
Class D. as indicated undor Concreto, unless ot horwiso specified. 

Swinging the Span: Before concrete floors are placed on steel 
spans, the centcrir,g under the bridge shall be releasod and .the span swung 
free on its supports. 

Placing Reinforcement: Reinforcement shall be rigidly wired at 
all intersections and suitable provision shall be made for supporting it in 
position during t he placing of concreto. No concreto shall be dopositod 
until tho reinforcomont is in placo and has boon inspectod and approved 
by tho Engineor. Tho placing of any roinforcomont during the procoss of 
placing tho concroto will not bo permittod. Splicos, whon permitted, Shllll 
be rnado at point s of lcast tons ion in the stool , 

Placing ConcL'ete: The operation of placing the concrete in any 
floor slab shall be cont inuous be t ween oxpans ion joints. 
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On steel truss spans the concrete shall be placed s~~trically 
about the center liue of the span, boginning at tlhl centor and worlcing simul­
taneousl;\, toward eMh and, or boginning at tho ends and working simultane ­
ously toward tho centor. Care shall be taken to prevont tho displacennnt Qf 
roinforcoment during tho placing of concrete. 

If for any reason it becoms necessary to introduce a construction 
jOint, this shall be forn:ed by moans of a. vertical bulkhead so constructod 
as to produco Co keyed or dove - tailed joint. In concrete floors not suppor­
tod by longitudinal joints, allY nocessary construct ion joints shall bo loca­
ted at the center ef the slab span. 

In placing concrete areund steel shapes it shall be placed only 
on one side of the shape until it flushos up ovor tho bottom flange of tho 
shape on tho opposite side. after which it shall Dc place d on beth sides 
to completion. 

Expansion Joints: Expansion joints =y be of the following types: 

Friction joints. 
Open joints. 
Filled compression joint s. 
Mortise joints. 
Special expansion joinj;s. 

Friction jOints. when of rotal, shall 0e Gomposed of C[1.st iron or 
bronze platos as notod on tho PI=s. Sliding surfDco~ shall "00 pl:mcd true 
and smooth, tho nJ::l.rks of tho plar.ns paralloling the mcvorxmt of tbo joints. 
Expansion plates sh.'\ll be well anchored as ShOWl: Oil tho plans. All sliding · 
surfaces of expD.nsion platos must be thoroughly eoatod with graphito and 
grease just before being placod in· pOSition and special care taken to avoid 
placing concrete in such ~r as to interfere with their free action. 

Open joints shall be plaeod at locations designatod on tho Plans 
and shall be formed by tho insertion and subsequent removal of a tomplo~ of 
timber, motal or other suitablo matorial. Tho method of insertion and re­
moval of joint templots shall be such as to avoid tho poss ibility of chipp­
ing or breaking dovm n.t tho odges and tho templots shall be so cOl's t ructod 
that tho ir removal may be readily accomplishod without inj ury to tho work. 

Filled compression jeints shall be made with an asphalt filler 
or premolded filler, the materials for which shall conform to the require ­
ments of Bituminous Materials. 

Mortise joints shall be as shown on tho Plc.ns and in general shall 
consist of a tonon of concreto or motal sliding in a suitable concrote or 
motal socket or mortise.. Concreto tonons in concrete mort iso sockets, brass 
or bronze tenons sliding in concroyo sockets or motal tenons sliding in 
galvanized pipe seckets may be used as desired. In a.n:y caso, tho construc-
t ion shall be such as to permit freodom of movement and such as to be as 
far as possible, watertight and rust proof. 

Special t~rpe s of e:..-pa.nsion joints ma,y be ased when so specified 
on the Plans or ordorod in writing by tho Enginoer. 

ExpanSion jOints through bridge floors shall preferably be con­
structed with a waterproof flashing of copper or Zinc to prevent the entrance 
of wator into the jOint. Such flashing shall be so arranged as to le:l.d all 
drainage water to a peint of discharge such as will avoid a.n:y staining of 
the oxposed concrete surfacos. 
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Dr~innse: Transverse dr~i~a of the roadway shall be secured by 
rne:lns of ::-. suito.ble crown in the floor shb. Longitudinal drain:J.ge shall be 
secured by moans of scuPl)()rs or woop holos constructed in the gutter or 
curbs in ::-.ccord·:l.l1cc with the details, cnd o.t tho loc::-.tion, indic::-.ted 011 the 
?lons. Floor drains shall be constrQctod so 0.5 t o provent the discho.rgo of 
dr:lina.:,,'O vlo.tor o.g.o.inst any portion of the structuro. They sho.ll be plo.c<;> d 
and securely fastened in position boforo tho concrote is placed. 

Surface Finish: After the concrete i s plo.ced it shall be struck 
off with a templet to provido the proper crown. Unloss otherwise specifiod, 
all concrete floors shall De ho.nd finished to 0. smooth evon surfo.co by means 
ef wood floo.ts, rollers, or hOGo. Before tho concreto has to.lron its initial 
set, tho surfaco shall be tested for irregul:1r it ios or wavos by rr¥:: .1.nS of 0. 

10 foot str:J.ight edge l:lid po.1'::.1101 to tho cente r lino of ro:ldway. Should 
there 0.:;>;:>00.1' any unovollOss of ;!- inch or moro, oither <:'.Dovo or bolow the 
general contour of the surf::-.ce, such defoct sMll De irmrodio.toly romediod. 

Curing: The finisbed floor shall be cured and protected from traf­
fic in accordance with the requirements s!JOcifiod for "Concrete". 

Substructure TIosign 

For streams whoro erosion is ;:>oss iblo , piling should proforo.bly 
be used (if possiblo to drive) as a protection nga.illSt scour, cven though the 
so.fo boo.ring resistenco of tho naturo.l soil is sufficiont to support tho 
3ubstructuro without piling. 

Preservation of Chalmel: Unless otherwise specified, no excava­
tions shall be made outsido of caissons, criDs, cofferdams, steol :piling, or 
sheeting, and the natural stroo.m bod n.djacont to the structure shall not be 
disturbed without permission from the EngillOor. If any exeo.vo.tion or drodg­
ing is rno.de o.t the sito of tho structuro boforo eo.issons: cribs, or coffer­
dams aro sunk or in plo.co, the Contractor shall, without oxtro. charge, after 
the fOillldo.tion base is in placo buck fill all such exco.vo.t ions to tho origi­
nal ground surface or rivor bod with rno.tel'ial so.tisfactory to tho Engineer. 
1!:J.torial doposited within tho stroo.m ::.reo. from foundo.tion or othol:" excavo.­
tions or from tho filling of cofford~~s shall be romovod and the strQo.m area 
freod from obstruction the re'w. 

Construction Joints: Concrete i~ subs tructures shall be placed in 
such mall11er that all construction joints will be truly horizontal, and, if 
possible, in &Lch location c s not to be exposed to view in the finished 
structure. Special caro sho.ll bo takon to avoi d construct ion jobt s through 
po.ro.llol wing walls er other 1=:0"0 surfo.eos which o.ro to bo troato<i .J.rchitoc­
turo.lly. 

Drainage of Substructures: The fill ing material back of abutments 
and \7ir.gwalls shall be thoroughly and effectively dro.ined by means ef 0. sys -
tem of tiling, 1/1 .. drains, or othor o.dequo.to construction. ;:. 

D0 sign Details. 

a.. Forces: Abutments o.nd piors shall be dosigned to r osist 
the supai'imposod deM, wind, livo, and impact 10Ms, thoir ovm weights, the 
overturnillg cction of wind, oo.rth fills, floods with their o.ccompanying jo.ms 
of debris or ioe, tro.ctivo :l.l~d tm'l'oU£hl~Jtli<b,forco s Y/ithout oxcoeding tho fore­
going unit stressos or the follcf.'lirog/prossuros, 11.1110ss tho boo.rillg co.Po.city 
of the m~terial is dotenninod by o.etual test: 
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Ma.terials 

Alluvial earth and loam confined 
Soft clay, dry earth and loam confined 
Ordinary clay and sand clay, confined 
Dry clay and f i ne sa.nd, firm confined 
Hard Clay, coarse sand, and uncelOOnted 

Gra.vel compacted 
Gravel and coru"so sand. cernontod 
Soft l"ock, cleaned to salid bod 
Ordinary rock, cloanod to sRlid rock 
Hard bod rock 

Tons per sq. 

0 to 0.5 
0.5 to 1.5 
1.5 to 2.0 
2.0 to 3.0 
3.0 to 5.0 

5.0 to 7.0 
: 11.0 tolO.O 
10.0 to15.0 
15.0 t025.0 

ft. 

Theso pressuros arc based on tho assumption tlk~t the materials arc 
in mass and not simply in thin layers. Goncrally foundation pressures for 
culverts shall not oxceed 1.5 and for small bridges shall not excood 2.0 
tons per squaro foot. 

If tests aro mad.o, the test load shall bo It tiJros tho proposed 
pressure. The test load shall remain for 48 hours during which tirno it · shall 
show no settlomont. 

The most unfavorable conditions of buoya.ney shall be assu-wod in all 
calculations, genorally; in determining foundation prossures usc the buoyan­
cy duo to extrema low w:c.ter, and for stability Dg2.inst later~l forces ase the 
buoyancy effect ef extroma high w2.tor. 

b. Weep holes not less than 3 inches in diameter and not more than 
10 feet apart shall be placed ill a.ll abutmant and wing walls. The outlets 
shall be as low ~s free drainage can be socured and tho inside ond shall be 
corored with brokon stono or coarse gravel so placed as to permit free dr2.in­
age and to prevent the filling from washing out. In hollow or collul2.r piers 
and abutm:mts runplo provisions shall be mado for ti10 free passngc of water 
botwoen the various colIs and ·tho outside in order to eq=lize the hydr<{)­
static pressure. 

c. Footings shall be proportioned so that the resultant of all 
forces lies within the middle third of the base. In designing footings, the 
combined compress i vo str~ss, duo to bonding in the several directions shall 
not oxceod the allowable unit stross. In computing shearing stresses the 
load may bo ass1.11Iled to spread outward from the base of the 'ne!l,t-work' at an 
angle not gre2.ter than 30 degrees with the vertical. The shear 2.10ng this 
30 dogree surfaco shall not exeood the allowable unit for diagon2.1 tons ion. 
Footings undor wing-walls shall not be considored as taking any part ef the 
superstructure load. 

Maintaini~ Batter: Should it be found necessary, in the judgment 
of the Engineer, to increase or decrease the depth of foundat ion from that 
shown en tho plan, the thickne ss of the vertical wall, where tho said wall 
joins the footing, shall be increasod or decreased the sarno amount POl' foot 
as the mo.in wall incroases per foot of its beight as shown on the plans. The 
footing width shall also be increased or decreased accordingly. If it is 
found necessary to increasG tJill lillight of a reinforced concrete ab~tmont, the 
design of tho abutm::mt sh~.ll bo Ch:l.ngQd using a design that takes tho adddi­
t i onal he i ght i nto con~id(,rn" io'l. 

d. AbutJn)llts ~ncJ. WiIlg walls mc.y be plnin @rnvity sections or roin­
forced cantilever or countcr!"ort t ypos . The earti\9si'ili.':l:le be taken as equiva­
lent t o the pressuro impose d upon tho vortical projections of the walls by 
a fluid the SamJ he ight as the Vlalls ['.Ud weighing not loss than 25# POl' cubic 
foot. 
80-81-1619-4 
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:'1hen abutments and wings are designed as separate retaining walls 
capable of withstanding the earth pressure back of them no reliance s}18.11 ba 
placed upon tho countorfort >$ction of tho Wing-walls but a nominal amount of 
ro inforcelOOnt shall bo ?laced at the junction of the wings and abutments to 
tic thc parts together. 

,/hen abutments and wings are designed as a unit. sufficient rein­
forc ing shall be pl:l.Ced at tho junction of the abutrr.ent :lnd wings to insure 
tho parts :lct i.11& as a whole. 

In tho caSG of s]JD.ns of less than 20 feet in lOl¥Sth whero ~o I~an­
sion joints are used, tho :lbutllOnt walls may bo designed as a simple/ s1l.pp~rtcd 
~1i )the top and ]::ottom, in which ease the affectivo span length shall be tho 
distanco from canter of top slab to tho canter of tho footings. Whoro this 
assumption is used, the wall shall be keyed for its full width and length with 
tho footip~s and the junctions of tho wall and slab shall havo a fillot rein­
forced with short diagonal bars. 

All abutments, with the exception of those designed as slabs between 
footings and the superstructure, shall be stablo v;ith tho filling comp::.oto L1 
place and bofore tho superstructuro is placod. 

Abutments for stoel bridges shall bo designod to protoct the shoos 
from contact with tho oarth fill and to provont wash from tho roadway from 
roaching tho bridge seat. 

In abutment bents where the fill is allow'ed to run through, the 
columns shall have sufficient beam strength to resist tho earth pr03s~'e bac): 
of thorn disregardi.ng tho oarth in front. 

e. Piers may bo oithor mass or double shaft typo and may be plain or 
reinforcod. Dimonsions of piers shall be proportioned by tho for ces to be 
resistod but for double shaft typos of piers. tho dimenSions of the shafts at 
tho point midway bev.ooen the base and tho cOop shall bo not loss than would be 
requirod by tho specifications governing plain concrete columns, in tho caso of 
plain piors, and by tho rules govorning reinforced columns in tho case ofc 
roinforced piors. Tho tV!O shafts shall be reinforcod. by cor-crote webs not 
loss than 15 inchos thick \"lhero tho total height of tho web is less than 20 
foot. Where the hoight is greater than this, tho web shall be at loast 18 
inchos thick. Those wobs shall in all casos oxtend from abovo high wator lino 
to tho low 'ilo.tor lino. and as much lowor as tho Er.ginoor dooms advisable. 

Pivot piers for swing spans may be either mass or cellular construc­
tion. The circtunfcrential and cell 17alls of cellular piers shall be not less 
than two felilt in thicl;:ne 8S. anG. s;,al1 have doublo systems of re inforcoment con­
Sisting of not loss than 5/3 SqU:l.l·O oars spacQ o, not ovor 15 inches contor to 
contor horizontally :l.lld vortically. Tho :f00tilJg shall covor tho ontiro baso 
of tho pier and be proportior..od to distributo tho load ovor tho ontiro area. 
The top shall be covered with a cap. Suitable passages for the equalization 
of water pressure shall be lJrovidod through tho call walls and tho outsido 
wall. 

Protection of ;:-,eLlforcLJg: The reinforcing in all concrete below 
water or against which "urth r"3ets sh?,ll be covorod with not less than 3 in­
chos of concreto. Constro,etion jointe belor; wator shall be avoidod whero pos­
sible, and Vlhere unav()Linblo ca1'O sho1l1d be exercised to make thorn as imper­
vious as possible. 1'1 important strlGtl11'es they should be watorproofed by 
flashing with continuous Sh00t~ cf n 'mc:>rrosive metal. 

Culverts: Fer c'21','C) ."ts leq1l1rlng an are« of watorw!l.y of 12 square 
feet or loss; plain 0" r"in +\,r~cd concreto archos or circularculverts, or ro ­
inforced concrete boxes ," 

80- 81- 1619- 5 
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For culverts ha-,i.ng a waterway of more than 12 squaro, fuct, 
Reinforced concrete slabs, 

Concrete Bridges 
Span 

Typo 

10 to 
14 to 

20 ft .•.. . •.•. ~ ~ " Reinforcod concro to slabs. 
65 ft •••........... Reinforced concrote T- bnams. 

through or dock girders. 
Roadwa.ys: In general, clear widths of roadways shall bo a~ fv~ 1.,,-s; 

Fo~ culverts - 24 to 30 ft. cloar ro~;~y. 
For bridbQs - 18 to 24 ft. cle~r roadway. 

Loo.ds 

General: All parts of the structure shall be proportioned f01' the 
maximum stressos produced by the doad load, tcmpors.turc, and livo 100.19. ",ith 
iropac t all o"anco addu d. 

Dead Loads: Tho dead loads shall compriso tho actual we ight of 0,11 
pm-ts of tho comploted structuro. 

Live Loads: Livo ' loads shall consist of tho following: 
For the floor and its supports, a load of 125 pounds per square foo-, 

of total floor surface or a typical truck depending upon which g ives the most 
unfavorable condition of loadil~. 

The spaco assumed to be occupied by the truck shall be 24 foot long 
and 9 foet wide. For bridges having a width of roadway not exceeding 16 fact, 
thoro shall be assumod one truck, and for bridges having roadways of morc thl:',n 
16 foet, two trucks. 

Impact: On all concrete structures where the fill or ballast is less 
than two foet in depth, an allowanco for impact shall be made to tllO oxtent 
of 25 POI' cant of all livo loads stresses. 

Loads to be Given on Drawings: The dead laMS and the assumed live 
loads used for the design of each structure .shall bo shown on tho drawing or 
stress shoot. 

Distribution of Wheel Loads: On Concrete Slabs and Slab Culverts un­
der shallow fills,(less than 3 feet) wheel loads shall be considored as oon­
contrated in the 'direction of tho span •. At right anglos to tho diroction of 
tho span, thoy s~~ll be considored as uniformly distributed ovcr a width of 
slab equal to 0.5 of tho sian plus 2.5 foot. When those widths of slab for 
two whee ls similarly placed on parallel olmronts of tho slab overlap, both 
whools shall be considerod as unifonnly distributed over a width of ·slab equal 
to 0.5 of the span plus 2.5 feet plus one half of tho distance conteI' to con­
tor of wheels. But in no casa shall tho dasign live load POI' foot of slab be ­
loss than tho full spoeifiod livo load that can como upon tho slab divided by 
-/-"- ' / / the total w~dth of tho slab. Mon.-Ilm/Ca, , -

The edges of slab bridges shall be strengthened by curbs cast ~- ...... 
gral with tho slab, or by other moans, so proportioned that tho - outer-most 
3' -0" of slab including the eurb will bo capable of supporting thrc()-quar-
tors of any concentratod load that can C(]1l) noar the odge. 

At the ends whore cut by expansion jOints, floor slabs shall bo sup­
ported by diaframs, resting on tho abutments or by beams, so proportioned 
that tho boam, including the depth of slab, will support tho maximum concon­
tration that can COIro on it. Diafrnms and boams shall be cast.i,~e&lO:1 with 
tho slab. C ) !" •. f • f" /.,f/ .-. ~I 
80-81-1519-5 (7)NIOi/( I'. IC<y(f"1 
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Culvert Under Fills: Where the depth of cover (fills and pavelI~".,t) 
is 3' 0" or over, concentrated loads shall be considered as uniformly distri·· 
buted over a squaro, the sides of which are equal to 1 3/4 tim:ls tho depth of 
cover. ~n such areas from soveral concontrations ovorlap, tho total load 
shD.ll bo considerod as uniformly distributed ovor tho o.roa dofimd by the out­
side limits of the individual aroas, but tho total width of distribution "IIr<lst 
not oxceod the total width of tho slnb. When tho depth of cover ~xceeds 10 
foot, tho liv0 10M. may be disregarded. 

Moduh'.s of Elasticity: The modulus of elasticity of steel shall be 
taken as 30,OOO,OoDpounds per square inch, and of concrete as 2,000,000 
pounds po r s quare inch. 

Co--efficient of Expansion: The co--efficient of expansion of concrut:., 
plain or reinforcod shall be takon as 0.000006. 

Unit Strosses. 

(Unloss othorwise notod all unit stresses aro given in pounds per 
squaro inch). 

Concrate . Direct Compression. 

Be ini'orceIm nt. 

80- 81- 1619-7 

Columns reinforcod with longitudinal bars and 
soparato lateral tios ••••••••••••• 600-15LjD 
But not to oxcco~ •••••••• •••••• ••• 450 
Villaro L :: unsupportod -length of column 

D :: loast diameter of column (Steel core) 
Piors and Podcstals ••••••• •••. •••• 450 

Compression Duo to Bonding. 
Bo.nzns and slabs ......................... 650 

Tension ..... " .. .. ........ . ............. ...... ... ZOro 
Shear (Diagonal Tension) 

Beams without shear reinforceJ1l3nt, 
Longitudinal bars not anchored •••• 40 

U U anchored ................ 50 
BeWls with shea.r re inforcellDnt .120 
~§g Shear ••••.•••••••• ••• • •• 120 
Tension 

Beams and Sl~bs •• . •.• o •••• •• 16~OOO 

Compression ••• 15 times stress in surround­
ing concrete. 

Bond. 
Bars not anchorod •••••••••••••• e80 
Bars adequatoly anchored by hooks 
or othorwiso •••••••••••••• ••• • 120 

(Note: T1"lo !\bove allowablo unit stress VD.lu£is for 
concreto and for bond on roinforcoment ~ro basod 
on an ul time.te compros~ivc strollgth va;J,.uo of concreto of 
2200 pounds per squ&re inch at tho ago of 28 day~. 
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The method of design Calculations for concrete end Reinforced Con ' 
crete shall, unle ss otherwise provided, ba tho samo as outlined in the lb:porc 
of tho Joint Connnitteo of tho .Amorican SOCiety for Civil Engineors. 

1"19thod of Measurmoont. The quantities of the various items which 
constitute the completod and accopted structure will bo measurod for payment 
according to tho plans and speC i fications for tho several items . Only ac­
coptod work will ba included and tho dimensions used will ba thoso shown on 
tho P1ons, or orderod in writing. 

BaSIS of Payment. The measured quantities, as provided above, 
will be paid for at the contract unit prices bid for the sevoral pay itoms, 
which pricos shall be full compensation for furnishing, hauling, and plac­
ing all matorials, including ~terials and installation of ro~dway drains 
and oxpansion jOints as specified on plans, and for all labor, equipment, 
teols, and necessary incidentals. Such payment shall constitute full pay_ 
IDJnt for tho completed structure rendy for use , end no add.itional allow­
ance will ba made for coffordam construction, form lumbar, or othor eroc­
tion oxpanses. 

80-81- 1619-8 
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82. STIlEL STRllCr1TRES. 

Des cription. All steel structUl~S shall be built as indicQted 
on t he Pl~.ns , conforming to l ine, p;rade , di,:,Gns ions Rnd des ign shown, and in 
accordance vrith tile spe cifications fo r Piling, Concrete, ll'tsonry, Structural 
Steel and other pay items which a r e to constitute the compl ete stru;::ture , 
a nd in confom.itJ, with such specifications pres cribed unde r Concrete Bridges 
as arc involved. 

Materials and Construction Met.hods .used shall be those pres cribe d 
for the several items which are to constitute ·the structure and in addition 
shall conform to the follovTing requirements. 

Fabrication. 

All deformed structural IP.aterial shall be properly straight€med by 
rethods which are non-injurious, prior to being laid off, punched, or other­
wise VTorktid in the shop. Sharp kinks and bends shall be "".use for reje ction • 

The wo rkmanShip, a nd finish shall be f irs t class a nd e qual to the 
be st practice in modern bridge shops . Shearing and chipping shall be neatly 
and accurate ly d.one and all portions of the wor''. exposed to view shall be 
neatly finiShed. No changes shall be made in any drawing afte r it has :been 
approved except by the consent o r direction of the Eng ineer in writing. Sub­
stitutions of se ctions having different dimensions than those shO'iffi on the 
Plans shall be IP.ade only when Rpp rov0d in writing by tl1e Engineer. 

Rivet Hol e s: When general reaming; is not required, . holes in 
material % inch or l ess in thickness may b e punched full s ize . Holes in 
mate ria l more than % i~ch in thickness shall be sub- punched and reamed , or 
drilled from the solid. 

Punched Hol es : Full size punched holes ·.shall be one- s ixteenth 
inoh large r than t he nominal diameter of the rivet . The diamete r of the die 
shall not e xceed the diameter of the punch by more than three thirty-seoonds 
inch. Holes must be clean cut, without torn or ragged e dges. If a ny holes . 
must b e enlarged to admit the rivets , they silnll be reamed . 

Ac curacy of Punched Holes: The punching of holeS shall be so 
accurate l y done that:p. after assembling the component parts of a ",.embe r, a 
cylindrical pin 1/8 inch small e r than the n ominal d iamete r of t he punched 
hole may be passed through at l enst 75 of any ~ roup of 100 contiguous holes 
in the same surface or in like proportion for any g roup of holes. If this 
requirement is not fulfilled the badly punched p ie:res shall be ' reje cted. If 
any holes will nct pass a pin 3/16 inch smaller than the nominal dial1l6te r 
of the punched hole, this shall be cause for reject i on. 

Drilled Hol es : Drilled hol es shall be 1 / 16 inch l a r ge r than the 
nominal diameter of the rivet. Burrs on the outside surfaces shall be re- ' 
moved iTith a tool prOducing a 1/16 inch fillet a round the e.dge of the hole ~ 

82- 1620- 1 
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Sub-Punched and Re:cmed Holes: Sub-punched and reamen holee shall 
be tlunched 3/16 inch smaller than the nominal diemeter of the ro.vet and shall 
the~ bo reamed to a d.inme .... er 1/16 inc:~ larger than the nominal dilJ.meter of 
the rivet. J'he punch ,"nd die s;lall have the same relative sizes as speci­
fied for full-s ize punched holes. Bur:-s produced by reamilll shall be rel!loved 
with a tool p,·od1.Acing a 1/16 Inch fillet D.round theodge of the hole. 

R3aming of rivet holes shall be done with twist drills or with 
short taper Tea:ner3, Reaner~ p~ef~ra~ly shall not be directed by hand, No 
oil or grease sh~,ll be used as a lubricant. 

ACGura~r of Reared and Drilled Holes: Reamed or drilled holes 
shall be cylindrirol and perpendicular to the member and their accuracy 
shall be the same as spe dfied for punched :tales oxcept tha.t. after reaming 
or drilling 85 of any group of 100 contiguous holes in the name surface, or 
in like proportion for any group of holes, shall not ' shOl'T an offset greater 
than 1/32 inch between adjacent thicknesses of metal. 

Drifting of Holes: The drifting done during assembling shall be 
only such as to bring the parts into position and not sufficiont to enlarge 
the holes or distort t.he metal. 

General P.eaming: General reaming may bo required, in which case 
a definif,e provision ctb this effoct shall be included elsewhere in the 
contract • 

. When general rerunj.ng is required, all rivet holes in main mem­
bers shall be sub-punched and reamed or drilled from the solid. This re­
quirement shall not. apply to rivet holes in t.op anc bot.tom chord latoral 
members, lateral hangors, truss and girder sway bracir~s, and to the lateral 
plates, connection aneles, etc., connecting these members to the main member 
of the structure. Connection plates or other parts ricting both a s main 
1!.er.lber I!l9.terial and S0C0i.1dary (laterall sway bracing~ etc.) I!lGmber mn.terial 
shall generally have sub-punc~ed and reamed holes in locations encaging 
similar holes in nai~ ~~ribers. 

Reo.ning shall be done aft~r the pie ces forning a built rember are 
assembled and firnly bolted together. No int.e rchange of rear.lod parts will 
be permitted. 

Fiold Connections: When generol ream:i.ng is required, or in 
punched work when spocifically requi~ed by the E~ineer, noles for field 
connections, exoopt those in le.t.eral, lon!,;itudinal "nd sway bracing, shall 
be reamed or drilled, Riveted trusses shall b e acs~blcd in the shop, the 
parts adjusted to line and fit, "nd the holes fcr field connections reared 
or dl'illed while so assembled. Halos for othe r field conl~ections shall be 
reahed or drilled with the cmme cting parts assewlpo., or else reatJed or 
drilled to a natal ter.lplet not. less than 1" thicl:. 

Shop As sGr.lbling: All surfaces of netal to be in contact when 
assembled shall be cnrefully painted with one cant of t.he paint specified 
for the shop coat. The paint. shall be appliod upon surfaces free fran dirt, 
loose mill scale or othor ~oreigr. nntter and tho parts shall be assembled 
while the paint is plastic. 

The compone:1t parts of a built me!:lber shall be assembled, drift 
pinned to .prevent. lateral r.wvement, and firmly _bolted to dnj.w the parts into 
close 'contact hefore rear.ling, drHl:'ng or riveting is be!,;un. As sembled parts 
shall be taken apart" if ne cessary, for the removal of burrS and Shavings 
produced 'by the reaming operation. 

n"'" ... ,.,...., ......... 
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The member shall be f'ree f'rO!ll b.ists, bends, or other deformations. 

Preparatory to shop riveting full-size punched material, the rive-::, 
holes shall be cleared. f'or the adlnission of the rivet.s by reaming. 

End conne C"-, io:1. angles, stif'f'ener angles, etc., shall be carefully 
adjusted to co,-re ,n, ::'oco.tions and rigidly bolted, clamped or otherw"ise 
firmly held in plJ.ce tmtn riveted. 

1lat ch-HE.rking : Coru18 oting parts asse mbled in the shop for the 
purpose of' reaming or drilling holes in fiold conne otions shall be match­
marked, and a diag ram showing such marks shall be futnished to the Engineer. 

Rivets: The diameter of rivets indicated upon the plans shall be 
understood to mean their diameter bef'orG heating . 

Heads of' driven rivets shall be of' approve d shape, concentric 
with the shanks, true to size, full, noatly -f'orm0d, free f'rom f'ins, and in 
full contaot with the surface of' the romber. 

Field Rivets: Field rivets, f'or oach size and length, shall be 
supplied in excess of' the actual number to be driven to provide f'or losses 
due to misuse, improper driving or other continge ncies. Rivets shall be 
free f'rom furnaC0 scale on their shanks, and f rom f'ins on the under side of 
the machine f'ormed headS. 

Bolts and Bolted Connections: Bolt.ed connections shall not be 
used unless specif'icnlly authorized. Where bolted connections are permitted, 
the bolts furnished shall be unf'inished bolts, (ordinary ro~ or machine 
bolts) or turned bolts, as specified or directed by the Nnginoer. 

Unfinished Bolts: Unf'inished bolts shall be standard bolts with 
tt II . 

hexagonal heads and nuts. The use of button head bolts will not be per~, 
mitted. Bolts transmitting shear shall be thre!\dGd to such a length that 
not more than onEl thread will be within the grip of the metal. The bolts 
will be of lengths which will extend entirely through the ir nuts but not more 
than t inch beyond them. The diameter of' the bolt holes shall be 1/16 inch 
greater than the diameter of the bolts used. 

Turned bolts: Holes f'or turned bolts shall bo cnref'ully reamod 
or drilled and the bolts turned to a driving.f'it by being- given a f'inishing 
cut. The threads shall be entirely outside 6f' t h e holes and the heads and 
nuts shall b e he xag onal. Approved nut-locks sha l l be use d on all bolts unless 
pe rmission to thEl contrary is s o cured f'rom the Enginoer. When nut - locks are 
net used~ round washors having n thickhess of' 1/8 inch shall be placed under 
the nuts. 

Riveting: Rivets shall be heated unif'ormly to a light cherry red 
color nnd shall be driven while hot. The henting of' the points of' rivets 
mere than the rem:'linder .. lill net be p El rmitted. When ready for driving, they 
shall be free from slag, scale, and Other adhe ring !!latter, and when driven 
they shall completely fill tho holos. Burned, burrod, or otherwise dofe ctive 
rivets, or rivets which throw off' sparks when taken f'rom the furnace of f'orge 
shall not be driven. 

82- 1620-3 
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Loose, burned, badly formed or otherwise defective rivets : shall b9 
cut out. Olul;dng anc1 re - c'.lpping of rivet heads will not be allow'ed. In 
cutting out defe cLive ri't'ets, ca.re 5:18.11 bo taken not. to inJu!"8 the adjacent 
metal, and if ne cessal'Y, t.he rivet shank slw.ll be removed by drilling. 

Count0!"si'lking ·shall be no n.tly dono and countorsunk rivets shall 
complEltElly fill the holos. 

Shop rivets shall bo driven by direct-actin!,: rivet,e rs where . 
practicable. :rhe rivetir.g; nachino shall rd,ain the prossure fo r 0. sho.""\, 
time after the upsett.ing is con~leto. 

Pneumat.ic haJ:llll£)rs shall "be uS 0d for fiold riveting exoopt .,hen 
the use of othEOr hand tools for rivet,ing is pc rmitto·d "by tho Enginee r. 

Edge Planing: Sheared edgos of IllUterial more Han 5/8 inch in 
thickness shall, when required by tho Engineor, be planed to a depth of nct 
l e ss than 1/8 inch. Re-entrant cuts shall be filleted before cutting. 

Planning of Bearing Surfaces: Ends of columns to.king bearinc 
upon base and cap plates shall be milled to true surfaces und correct bevols 
after the main section of these members and the end connection angles have 
been fully riveted . 

fups and base plates of columns and. the solo platos of girders 
and trusses shall have f ull contact when asser.ible d. The plates, if warped 
or deformed, shall be h ot-stra ightened, planed and otherwise treQted to 
secure and accurate, uniform contact,. After being riveted in place the excess 
metal of countersunk rivet heads shall be chipped smobth and flush with the 
surrounding metal and the surfaces which are to como in contact with other 
metal surfaces shall be planed or milled, if necessp.ry, to socure proper 
contact. Correspondingly, the surfaces of base und sole plates which are to 
come in contact with masonry shall be rough finished, if free from wnrps or 
other deformations. 

Surfaces of cast pedestals and shoes which are to corne in contact 
with metal surfaces shall be planed · and those which are to take bec.ring upon 
the masonry shall be rough finished. 

In plv.ning the surfaces of expansion bearings, the cut of the 
tool shall be in the direction of expansion. 

Surfaces of bronzo bearing plates intended for Sliding contact, 
shall be carefully milled and polish-fin;.shed. 

Abutting Joints: Abutting ends of compression members shall, 
after being riveted , be acc~ately faced to secure an even bearing when as­
sembled in the st ructnrEJ. 

Ends of tons ion members at splices shall be rough finished to 
secure close a nd neat but not contuct fitting joints. 

End ColUlection Angles: End connoction ungles of floor beams and 
stringers shall be q ,'.sh with oaeh other and c.ccurately set as to pOSition 
and length of membElr. In general, end connection'angles shli:ll not be fin­
iShed unless requil"Od by tho tentS of the contract. H(m'Over. faultyassemb ­
ling and riveting ~1,,:r bo cause for requiring them to be milled , in which case 
their thiclmess shall bo roduood not to exceed 1/16 inch ·nor shall their 
rivit-bec.ring value be reduced belov{ design requirements. 
82-1620-4 
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Built Menbers: Tho several pie oos forning ono 'ouilt r.-cnbor sha:J 
be straight and close fitting. Such members shall be true to detailed d;­
mens ions and free from twists, bends, open joints, or other d",feC"Ls resuJt::.rg 
from faulty fabrication and workmanShip. 

Lacing Bars: The ends of lacing bars shall be neatly rounded 
unless otherwise indicated. 

Web Plates: Web plates of girders having no cover· plates maibe 
detailed with the top edge of the web flush with t,he backs of the flange 
angles. Any portion of the plate projecting boyond the angles shall bo 
chipped flush with the backs of the angles. ~eb plates of girders having 
cover plates may be ~ inch less in width than the di.stanco back to back of 
flange angles. 

When web plates are spliood not more than 3/8 inch cleamnce be­
tween ends of plates will be allowed. 

Web Stiffeners: End 3tiffener angles of girders and stfffencr 
angles intended as supports for Concentrntell loads shall be milled or ground 
to se cure a uniform even bearing against the flange angles. Inte rmodiate 
stiffener angles shall fit sufficiently tight, to exclude water after being 
paind!·ed. . 

Web Splices and Fillers: Web splice plates and fillers under 
stiffeners shall fit within 1/8 inch at each end. 

Eye-Bars: Eye-bars shall be straight and true to size, and shall 
be free from twists, folds in the neck or head, or any other defect, affecting ' 
their service strength. Heads shall be made by upsot'oing, rolling or (!:,orging. 
Welds in the body portions or in the heads of bars will not be pernitted. 
The form of the heads may be determined by the dies in use at the ,,-or:re 
whee:e the eye bars ai;e to "e made, 1£ tatisfactory to the Engineer. The 
thickness of head and neck shall not overrummore than 1/16 inch. 

Boring: Before boring, each eye-bar shall be properly nnnealed 
and carefully stmightened. Pin-h01e8 shall be located on the center line 
of the bar and in the cente rs of the heads. The holes in the ends of the 
bars shall be bored simultaneously and shall be so accumtely located that 
when the bars of the same truss panels are placed in ~ a pile, the pins mny be 
completely insertod in the pin-holes without driving. All eye bars intonded 
for the same location in the trusses shall bo interchangeable. 

Annealing: All eye-bars shall be annealed by heating unifonnly 
t" the proper temperature followed by slow and uniform cooling in the:furnaoo. 
The temperature of the bars shall be under fUll control at all stages. 

Forged pins, and other steel parts requiring their full strength 
which have been partially heated shall be subsequently annealed. Slight 
bonds · in pieces of secondary iJJ!portance may be made ',with0ut heating the 
metal. Crimped web stiffeners need not be annealed. 

Pins and Rollers: Pins and rollers shall be accurately turned to 
detailed dimensions and shall be smooth, straight ~nd free from flaws. The 
final surface shall be produced by a finishing cut. 

82-1620-5 
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Forged Pins: Pins having a dianeter greater than 6 inches 
f OrGed and a~nealed. 

/ ./ 
shalJ./'he 

/ 
Border Fins: Pins large r than 8 inches in ~iameter shall have ~ 

hole not less t he,n 2 i nche s in d i a.'1le t e r bored longitudinally through thei r 
cente rs. Pins sloawing defective interior conditions shall be rejected. 

Boring Pin Holas: Pin Hol es shall be bored true to detailed 
dimensions, smooth, and straight; 8,t right angles with the axis of thc mem­
be r and parallel with each other unless otherwise required. A finishing cut 
shall always be nude. ' 

The l e ngth outside to outside of holes in tension m0l1'bers and 
inside to insid0 of holes in compression members shall not, vary fr om detailed 
dimensions more than 1/32 inch. Boring of holes in built up nlCl1'DerS shall be 
done afte r the riveting is completed. 

Pin Clearances : The difference in' diameter between tho pin and 
tho pin hole s11-'\ll be not more t p.an 1/32 inch: 

WeldS: Welding of steel shall not be permitte d except to r emedy 
minor defects, and then only with the approval of tho Enginee r. 

S crew Threads: S crew threads shall make close fits in tho nuts 
and shall be U. S. Standa rd accept that for dirur.eters :groater than l~ 
inches, llhey shnll be mada with 6 threads to tho inch. 

Pilot a no, Driving Nuts: 
be furnished for each sizo of pin, 

Two pilot nut s a:,d two driving 
unless otherwise spe cified-: 

nuts shall 

MILL AND SHOP I NSPEcrION. 

Notice of Rol l ing and Fabrico.tion: The contractor shall giv e 
ample notiCl" to the Engineer of tho beg il'.ning of T,o r k at t ho ::till and shop, 
so that inspection ~y be provided. No material shall be r ollod or fabri­
cated b€fore the Engine0r h~.s been nctifie d whe re tho orders have beon placed. 

Facilitie s for Inspection: The Contractor shall furnish all 
facilities for the insgectio~ of r.u:tterial nnd workmnnship in the mill and 
shop and Inspectors shall be 0.110\7ed free access to the necessary purls, of 
the premises. 

Inspect or's Authority: The Inspector shall h,we the power to 
re ject materials or \'Iorlc:1!>.nship which do not fulfill the requirements of 
theso specifications; but in cuses of dispute tho Contractor may appeal to 
the Engineer, whose decision shall be final. 

Inspection at the mnl and shop is intended as a !:leans of facili­
tating the .,-ork a n<i o.voiding errars, and i t is exp rossly understood that i t ,. 
will not relieve tr.e contractor fro", any responsibility in rogard 'to ' inper­
f o ct r:nte rial or ,worlmanship and the necessity for replnoing same, 

, 
Hill Ordors a nd Shipping State!'l6nts: The Contractor s,hall furnish 

the Engineer with as =lly copies of ",ill orders and shipping stnteoonts as 
tho Engineer may direct. The "\Wights of the individual ooOOors s!ml1 1:>0 
shawn. 
82'11620-6 
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Cost of Tosting: Unless otherwise provided, the Contractor shall 
furnish, without chRrge, test specimens as specified herein, and all lsbor, 
testing machines and'tools necessary to prepe,re tho spec"..mens and to mako 
the full-sizod tests. 

Rejections:- Tho accoptance of any material or finished mombers 
by the Inspector shall nct be a bar to their subsoquent rejectien, if found 
defective. Rejocted l1l£>_terial and "l'Torkmanship shall be replnccd promptly 
or made good by the Contractor. 

Marking and Shipping: l.!embors woighing moro than 3 tons shall 
have the weight marked thereon. Bolts and rivets of ono length and diameter 
and loose nuts or washers of each size, shall be packed separ.lt.ely. Pins, 
small parts, and small packages of bolts, rivets, waBhers, Rnd nuts shall be 
shipped in boxes, crates , kegs, ', or barrels, but the gross weight of any pack­
ago ~Onll not oxcoed 300 pounds. A list and description of the contained ~ 
matorial shall be plainly 1Il"rked on the eutside of each shipping containor~ 

The weight of all tools and eroction Uk~terial shall be kept 
separate. 

Anchor-bolts, washers, and other ancho~e or grillago materials, 
shall be shipped to suit tho requirements of the masonry constluction. 

Loading and Unloading: The loading, transportation, unloading, 
and piling of structural material shall be se conducted that the lIl0tal will 
bo kopt clean and froe from injury by rough handling. 

Erection. 

Fiold Inspection: All work of e~e<ct.ion s],aU be subject to tho 
inspection of tho Enginee r who shall be given all facilities required -for a 
thorough inspection of workmanship~ 

Material nnd vrorkmanship not previously ~ inspe cted will be i~ 
spocted after its delivery to tho side of the work. 

Storage: All material shall bo stored in such ~~nner as to prevent 
deterioration by rust or loss ef minor parts. No material shall be piled so 
as to rest upon the ground or in water, but must be placed on suitablo skids 
or platforms. -

Preparation of Bearing Area: Col= basos, truss and girder 
podestals and shoes shall havena full and uniform bearing upon the suhstruct-­
ure masonry. Mnsonry bearing plates shall not be placed upon the bridge- seat, 
areRS of piers or abutnents which are improperly defo!Tl8d or irregular .. 

The shoos and pedestals of -truss and girder spans, ,the bases of ­
col=" and the center and ond bearings of swing spans shall be rigidly and 
pe=nently located to correct alignments and elevations. Unless othe'rwise'" 
provided, they shall be placed en a layer of canvas and red lead applied as 
follol'm; 

Thoroughly swab tho top surface of the bridge seat bearing ~ area 
with red lead paint and place upon it three laye rs of 12 oz,. to 14 o:t;.- dtick,_ 
each layer being thoroughly swabbed on its top surface with red lead-paint." 
Place tne superstructure shoes or pedestals in position '7hile -the paint is 
plastic. 
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Handling ;oiembers: The field assembling of the component par,s of 
a stn,cture shall involve the USe of methods and appliances not likely to 
produce injury by tWisting, bending, or other,vise dei'orming the metal. No 
roenber slightly bent or twisted s:,all be put in place until ita defects are 
corrected, and ro.smeers seriously carnagod in handling shall be rejected. 

AlinE;ment: Before beginning the field riveting, the structure 
shall be adjust,(',d to correct grade ani'. alignment and the elevat.ion of panel 
po'.nts (ends of Floorbeams) properly regulated. For truss spans a slight 
excess c8ll1ber will bo permitted while tho bottom chords 8.ro baring rivetod 
but the correct caroner aPfl relative elevations of panel points shall be se­
cured before riveting the top chord jeints, top lateral system and sway 
bracing. 

Straightening Bent !'!aterial~ Tho straightening of bent edges of 
plates, angles and other shapes shall bo done by methods not likely to pro­
duco fracture or other injury, The netal shall not bo heated unless pormit­
ted by the Engineer, in which case the heating shall not be to a higher 
temperature than that producing !l dark cherry red color. After heating, the 
metal shall bo cooled as slowly' as possible. 

Following the completion of the straightening of !l bend or buckle, 
the surfaco of the metal shn.ll be carefully inspectod for ovidence of 
incipient or other fractures. 

AssonbliJOg and Riveting: All field connections and splices shall 
be 'securely drift pinned and bolted before rivoting, ILJportant oonnections 
in trussos, girdord, floor systom, otc., shall hnve at least 50 por cent of 
the holes fillod. An ample nuriber of drift pins ' shall bo used to prevent 
slipping at joints and splices. 

The results obtained in the fiold asseronli.ng and riveting of the . 
tho membors of a structure shall confOrTI to the roquirOlOlents for shop o.sse,"­
bling !lIld rivcting. Ficld driven rivets shall be inspected and o.cceptoa, 
beforo being painted. 

Field riveting shall bo dono before the fO.lsework is rerilOvod 
unless special porcussion to the contrary is given by the Engineer. 

Railings shall not be riveted until tho falsowork has boon removed. 

Adjustment of Pinned Nuts: All nuts on pins shall be thorOUGhly 
tightenod and the pins so located in the holes the.t the members shall takE> 
full o.nd oven hearing; upon thon. 

Setting Anchor Bolts!- Anchor bolt holes shall be drilled in 
correct locations l'erpendicularly to the plane of the bridge sen.t, and the 
anchor bolts shall be set in Portland cement nortar therein. The nortar 
shall consist of on0 part coment to ono part clean, fine-grained sand mixed 
sufficiontly wet to flow freely. 
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Anchor bolts shall first be dropped into dry holes to assure 
their proper fit after setting. ~hey shall then be set as follows! Fill the 
hole about two-thirds full of ","ort,ar and by a uniforI!l, even prossuro or by 
ltight blows with a hammer, (flogging and rarnning will not be per.nitted) 
force t,he bolt down until the mortar rises to tho top of the halo and tho 
anchor bolt nut rosts firmly against tho IIlCtal shoe or pedestal. Remove all 
excess mortar which =y ho.ve flushed out of tho holo to pemit proper field 
painting of the IIlCtal surfaces. 

The locutien of the anchor bolt s in relation to tho slottod holeE 
in expans ion shoos shull be varied with the prevailing tEJrnpereture. The nuts 
on anchor bolts :it the oxpctnsion ends of spRns shall permit tho free movo~ 
mont of the spun. 

Tho halos may be drilled in accordance with the provisions of the 
above IIlCntionod articlo or, if in concrote masonry rn.y be fOI'l!!od by tho in~ 
s ortion in tho fresh concrete of oilod wooden plugs or !Oot~.l pipe sle070s 
which aro subse quently withdruvffi after tho concreto has pnrtially sot. When 
the halos aro fOr.x>d by tho latter method, they shull bo not less thP..n four 
inches in diar.lOter to allO\"T for horizontal adjust"""nt f or tho bolts. 

In lieu of the abOVlr "",thods of placing, anchor bolts in 
eoncrEJto nnsonry =y be sot to emct locntion in the concrote when it is 
pIa cod. In t:lis roso great CIlre sJ!lall be exorcised to insure the proper 
setting of the bolts and any inaccuracies which will be detrimental to thEJ 
structuro shull be corrected by suitnble I:lCnns. 

Setting Eod Plates: Bed plates preferably shnll be set on a 
I nyer of canvas and red lead as specified in those specificntions. When bed 
plates aro set ilY Portland cOl".cnt mortar, no superstructure or othe r load 
shall bo placed thoreon until this 60rtar has boon a llowed to sot for a 
period of at least ninety~s ix hours. 

Placing Suporstructure: No supo rstructure l oad sho.ll bo plo.ced 
upon finished piers or abutnonts until tho Enginoer directs. In geneml a . 
!:Iinir= t ire of twenty-one da:'ls shall be nllovred for the hardening of tho 
concroto bofore nny superstructure load is placod thereon. 

Tubular Steel Piers: The genoml reqgiror.lOnts governing tho 
depths of f oundntions as above set forth shall gove rn in tho case of tubular 
steel piers excopt that steel tubes rosting upon gravel foundation without 
piling shall in no cnse .bo cnrried to a depth less thun. 8 feet belovT the 
por=nent bed of the streun nnd to such additional depth a s TIlly be nooossary 
to e lininate 0.11 danger of undernining. 

Tubular piors shnll, in general, be sunk by tho open dredging 
procoss, or by ncnns of compressed nir. The cros s-sectional nron of each 
tube shnll be sufficient to provide the requisite bearing area and to provide 
spacing roon for tho requisite nlli~er of piles, in c~se piles nre used. After 
the tubes nrc sunk te the desired elevation, tho botton shall. be soaled by 
rulnns of concrete deposited under water. After the soal has set sufficiently 
to pomit, the tubes ' shull be u!ll7ate red o.nd tho bnlnnce of tho concrete . 
deposited in the dry. If the senl is to act in fiexure ngainst the hydrastn­
tic head, the tubes rlUSt be Tieighed sufficiontly t o dovelop the necessary 
d=rd reaction and sufficioTIt shea r anchorogo provided nround the intorior 
circunferonco of the tube to tronsfe r this weight into tho senl concrete. 
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l.!eta1 tubes shall b<e> p::tin!:'od t.wo co::tts of an ap:>ro"7ed st ructur::tl 
paint boforo being sUllk, ane. tilO oxpoeod portions sh::tll be g:i7e~ [,n ac.jit ior.­
al cont nrto r c 1'0 ct ion. 

Pilos used in connection with tubular steel piers shall bo d.ivon 
aftor the:, tubes aro S1l.nk unless otho,..,-iso perJlitted by the Engineor. When 
drivon ::tfter tho -tubes are i:l pIa eo , the piles may be driven by means of a 
followor, provided that 1 pile out of every group of .. nen or one for every 
tube, shall bo a long pile driven without. a fo110\10r, s ·<lch pile to be used· 
as a tost pilo to cietermino thEl noeessllry 10n5'oh ",or thEl rest of the group. 
After tho long pile is driven t,o t.ho roquiroa pO:lot ration as determined by 
tho bearing pO\70r formula, it shall be cut off- 6;P the required elevation. 

If desired ( and under written permission from t.he Enginoer), 
tubular steo1 piers may be sunk in large holes which proviously have been 
dredged for the purpose. In this caSEl, piles may bo driven in the dredged 
hole be foro the tubes Ilre placed, cut off to the d0sir0d elevat.ion, bOlffid 
in cluster form if desired, and the tubos placed over thElma If this pro­
cedure is followed, the excuvated hole Ilround the piers shall be carefull:., 
b::tck filled. 

Class liB" 
specified 

Filling mnterial fer tubular piers shall be either Class "A" or 
conorete as speoifiod, except the bottom seal which shall be as 
for concrote deposited under \'later. 

Painting. 
l~terials and Composition. 

a. Paintc shall consist of pigments of the required finemGss and 
composition, ground to the desireC'. consistency in raw or boiled. linseed oil, 
to which shall be added additional oil, and a thinner, or drier, or both. 
All pigments, oils, thinnors, and driers used shall be of the best quality, 
free from adu~ornnts of any kind, and shall comply with the requirements 
given below for these mnte::-ials. 

b. All paint pastEl shall consist of the specified pigment or 
pigments ground in linseed. oil to the required consistency. The paste must 
be so prepared t:mt it is uniform in composition and consistency, will not 
cake or segregate in the r€ltainers, and .. ill easily break up in oil 'co form 
a smooth uniform paint of proFer br..tshing consistency. The color, hiding 
power, and weight pet !Sallon ,",hen spe cified shall be the srune or equal to 
the approved sample. 

c. To prepare a paint so that it will have the required consis­
tency and during properties for the usa intended, the paste shall be mixed 
with sufficient 1insEled oE, turpen~ino, nnd d.rier to produce a paint having 
these properties. Unless otherwise spocifi~ , the exact quantity of linseed 
oil, turpentine, and drier required for this purpOSEl shall be determined by 
the Engineer. 

d. Raw linseed oil used shall conform to the requirements of the 
A.S.T .M. Standard Spa cifications fo:: Purity of Raw Linseed Oil from North 
American Seed Dl-15) wi-t.h subs equent ar.:emdT.'.ents and add.itions thereto. 

The boiled linseed oil used shllll confom to the requirements of 
the A.S.T.ll. Standard SF0cificn+,ions for Purity of Boiled Linseed Oil fron 
North American Seed, Dll -15, with subsequont amondments and additions thereto. 
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Furthermore, if permitted, raw and boiled linseed oil of South 
American seed shall meet the requirements of tentative specifications of 
A. S. T. M. UN-21T and D-78-21T. 

e. Drier shall be · composed of turpentine, lead And man&anese 
oxides cooked in linseed oil. The proportion of lead shall be not less than 
threE> (S) times that. of mane;anese. · It shall contain no resin or varnish 
gums, and not more than seventy (70) per cent shall volatilize at &50 deerees 
F. When flowed on metal arid allowed to dry, it shall produce an elastic · 
film. The flash point shall net be lower than· ninety-five (95) degrees F •.• 
when tosted in an open cup tester. When a mixt.ure of ten (10) por cent ef 
drier with ninety (90) per cent pure raw linseed oil is flowed on a elass 
slab, which isttmlll held nEJarly vertical, and is kept at a t()mporature of 
seventy (70) degrees F., with free acceSs of air, the coating shall dry 
throughout, neithor sticky nQr brittle. in not OVer ten (10) hours. 

f. Turpentin() shall be the distillate commonly knoVln o.s 'liGwn 
Turpentine", or "Spirits Turpentine" which is distilled from pine olooresins 
or the product secured from resinous wood by eitrai::t.ion -with volatile sol­
vents, by steam or by destructive distillation. Eithor or beth of these two 
products - gUm spirits or wood turpentine _ shall be furnished for use when 
so ·specified. 

The turpentine shall be clear and free from suspended matter and 
wator. 

The color shall be "Standard" or better. 
the specific gravity shall be not less than 0.862 nor more than 

Q.872 at 15~5° C. 
The refractive index at 15.5e C. Shall be not less than 1.468 nor 

more than 1.478. 
The initial boiling point shall be not less than 15.0 nor nore 

than 1600 C. 
Ninety (90) per cent of the turpentine shall distill below 1700 C. 
The polymerization r€Jsidue shall not exceed two (2) per cent, . and 

its refractive index at 15.50 C~ shllll be net less than 1.500 .• 

e. Pure Whito Bead~ Dry Pigment.: The pigment shall be a pure 
basic carbonate of lead of the forr.rula 2Pb COs PbOH2, containing sixty-five 
(65) to sevEmty-five (75) per cent of lead carbonate, and shall conform to 
the requirenents of tentative specifica.tions A.S.T .M. D81-21T and subsequent 
revisions, and net more than-two (2) per cent of~Ql impurities, including 
moisture. It shall bo ground to such fineness that it "\"Till all Po.ss a 200-­
mesh sieve and conto.in· not nore than two (2) per cent onteria1 retained on 
a S25-nesh sieve. 

Po.ste: The paste shall be the dry pignent ground in pure raw lin-· 
seed oil in the mnner specified above.· It shall consist of: · 

Percentages 
Mininun Mfixicrum 

Pigoont. ...... ~ .. ~ .... ... ' ..................................................... : 90 92 
LitlSeed Oil ........ -............................................. " ............ ~ 8 10 
Moisture and ether Volatile Mutter ............ . 
Coarse particles · and "skins 1! (toto.l residue 
retained on a 200"r.1£lsh sieve based on pignent) 
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Ready ~lixed Paint: The ready ' ~xed paint , shall be prepared from 
the paste in the manner specified above. ' 

h. Pure Zinc Oxide Paint . - Dry Pigment: The dry pig_nt shall con-· 
sist of pure oxide of zinc which shall contain not less than ninety-eight (S8) 
per cent of zinc oxide, nor more than two-tenths (0.2) per~cent of Sulphur 
or two (2) per cent of total impurities including moisture. The pigment 
shall be so ground that it will all pass a 200-mesh sieve. 

Paste: The paste shall be the dry pig~nt g~ound in oil as above 
specified. It shall consist of: 

Percentages 
Minimum Maximum 

Pigmerrt.. ~ • • .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 82 86 
Linseed ••••••..•.••..••..•••.....••... ...• • 14 18 
Coarse particles and '1skins" (total residue 
left on a 200 mesh sieve, based on pigment) 
Moisture and other Volatile matter ••••••••• 

Ready Mixed Paint: The ready mixed paint shall be pr"pa~ed from 
the paste in the manner specified above, in accordance with tentative speci­
fications of A.S.T .M. 79-21S. 

i. Red Lead. -Dry- Pigment:- , The dry pigment shall consist em-irely 
of the oxides of lead which shall'conform to the requirements of A.S.T.M. 
Specifications D-83-21T 95% grade. 

Paste: The paste shall be the pigment ~round in oil as above 
specified. It shall consist of: ' 

Percentages 
Minimum Maximum 

Pigment............................................................. ............ 92 95 or more 
Linseed Oil . .. .............. . .... .............. ........ ~ ................ ~ 6 ~ 8 
Moisture and other Volatile matter •• •••••• • • 
Coarse particles and "skins" (total residue' 
left on a 200-mesh sieve)e •• ~ ••••••••••••••• 

0.5 

0.5 

Ready Mixed Paint: The ready',mixed paint shall be preparod from 
the paste in the manner specified above. 

The resulting paint, when mixed in the proportions given below 
and brushed on a smooth vertical metal surface, shall dry hard and elastio 
without running, streaking or sagging. 

For Shop Coat. 

Red Lead Paste •• ~.~ ••••• ••••• • • ~ 
Raw Linseed Oil •••••••••.•• -•••. ~ 
Turpent ine •• ~ ~ ~ ~ •.. . ~ .•• ~ •• " •• •• ~ 
Liquid Drier •••••••••..••••••.•• 

20 pounds , 
~ pints (0~43~ , 4f) 
2 gills (7.3dz.) 
2 gillS (12.0 oz) 

The formula given abovo will produce one gallon of paint and should 
weigh twenty-five pounds (25#) and ten ounces. 
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j~ -LeRded Zinc Oxide. ,- -Dry ·Pigment: The'dry pigment shall be a 
pure zinc oxide and a normal or basic· lead sulphate. , The pigment shall be AO 

ground that it will all pass a ZOO mesh sieve and the zinc oxide shall not 
contain more than one (1) per cent of soluble salts nor more than one and 
five-tenths (1.5) per cent of total impurit.ies including moisture. 

This type of paint shall be divided into two brands: "High leaded" 
and "Low Leaded". ThEl high leaded paint shall contain not less than sixty 
(60) pElr cent of zinc oxide and the low leaded paint not less than ninety­
throEl (93) per cElnt of zinc oxide, tho romnining pigm~nt in each ~aSe to be 
a normal or basic load sulphate. 

Paste: Tho paste shall be tho dry pigment ground in oil as above 
specified. It shall consist of: 

Percentages. 
, Minimum MaximUm 

Pigment •••• : ••••••• •••••••••••••••• •••• ~ 88.0 
Linse0d Oil ••••••••••••••••••••••••••• ~ 12.0 
Moisture and other Volatile matter ...... 
Coarso particles and "skins" (total 
residue left on a ZOO-mesh sieve based 

0.5 

on pignlOrrt) ••••••••••••••••••• , ........... .. 0.5 
\ 

Ready l.!ixod Paint: · The ready mixod pnint 
the pasto in,the manner spocified .above. 

shall bo prElparad from 

k. Sublimed Blue Lead. Tho Sublimed Bluo Lead P1tgmcnt shall con-, 
sist of Sublimed Blue Load Fumo"froo from all' adulto rants and shall meet the 
following requiraments; 

Lead Sulphate (PbSob ••••• ; ••••••••.•••• 45~55 par cent 
Lead Oxide (PbO,) ••• ~: •••••••••••••••••• . 30-40 per cent 
LElad SUlphide (PbS) .. w ......... .. ...... ~ Not OVElr 12 per cent' 
Load Sulphite (PbSOS) .... ............. ;~ , Not OVElr . 5 per oent 
Zinc Oxido (ZnO). e ' ••••• ~ ~ ..... . ~ .... ~ .. ..... .. .. Not. avor 5 per ' cent; 
carbon and und.etormined .............. ..... ... Not aver 5 per cent · 

Sublimed Blue Lead Paint shall consist of eithor: 

'1. Sublimed blue LElad in Oil pasto (90% Sublimed Blue Lead 
ground in 10% Raw Linseed Oil)mixed as follows: 

100 Ibs~ Sublimed BluEl Lead in 
4 Gal;· Pure Raw Linseed Oil 
~ Pts~ . Turpentina 

2 Pts. Drier. , 

Oil past'? ) 
) 
) 

!D' 
'i ' 

For Field Coat •• 

2. A raady mixcd paint made by grinding Pura Dry Su151iinOd' 
Blua Lead in Pure Raw Linseed Oil in the following proportions: 

82-1620-13 
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5-1/3 gal; , Raw Linseed Oil 
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1. Graphit.e. - nry Pigment: The dry pigment shall be a pure 
amorphous and silicate rock to which may be ajded a small percentag~ of 
carbon black, iron oxide, or othel" o;,:ides needed to secure a desired tint 
or color. The pir,r,18nt shall be so grounc1. that it will all pass a 200-mesh 
sieve, and contain not more than three (3) per cent of material retained on 
a 325-mesh sieve. The prepared pigment must contain not less than thirty­
five (35) per cent nor more than fifty (50) per cent of graphite in the ·form 
of graphitic carbon. 

Paste: The paste shall be the pigment ground in oil as above 
specified. It shall consist of: 

Percentages 
llinimum Maximum 

Pigment •• , • " • " • " " " " " " " " " " " " " " " " " " " " " "" 6 2 66 
Linseed Oil ••••••••••••••••••••••••• ~~ 34 38 
Moisture and other Volatile matter.... 80 
Coars·e particles and "Skins" (total 
per cent on a 325-mesh sieve, bnsed on 
the pigment)""" .. " .......... """ .... " .. " .... ,,.... .... .. 3 6 

Ready Mixed Paint: · The ready mixed paint shall be prepared from 
the paste in the manner above. 

The resulting paint when mixed ·in the proportions given below, 
and brushed on a smooth vertical metal · surface shall dry hard and e lastice 
without runni ng, streaking, or sagging. It shall consist. of: 

Percentages. 
Minimum Maximum 

Pigment." " ........ " ...... " :" " ........................ "" ...... " 30 35 
Boiled Lins~ed Oil ••••••••.••••••••• • • 65 70 
Drier......................................... ...................... 5 '6 
Turpentine and Volatilo Matter........ 3 6 

All paints or paint l!lD.torials shall be shipped in strong, subst·an­
tial containers, plainly marked with the nnme, color, and weight of paint 
content, and namo and address of the manufacturer. 

n. Manufacturer's Guarant()e. The manufacture r of each b rand of 
paint submitted for acceptance under these specifications shall file with 
the Commission a certificato of analysis and !.!nnufacturer's Guarantee, set­
ting forth tho trado name or b rand of paint to be furnished togethe r with a 
facsimile copy thereof and a typical analysis showing tho percentage of each 
of the chomical elomonts in tho pigment vehicle. The manufacturer's shall 
provide that all paint furnished unde~ these specifications . shall. conform 
to the certified analysis as filod and to tne statement of the various per­
centages of the ingredients on the receptacle or container. The manufact ­
urer's guarantee shall bo of tho form furnished by the purqhaser, and shall 
be sworn to by n person having legal authority to bind the company .by his 
acts. 

o. Sampling and Testin~. Samples when roquired for testing pur­
poses shall not be l ess than ono ll) quart in amount. ·The paint shall be 
thoroughly stirred before selecting the sample. 

In tosting paint used unde r these specificati ens, the following: 
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1. Per"cent of ;Tater in Paint. Vehicle. Determination of water 
with' Amyl Reagent. 

. 2, R3:?! .~j n>Cled Oil. Methodfi of t"st ing pres cribed in A.S.'!: .M. 
Standar'Q. Spe cif:tc9:t.io.~. fo!" Purit.y of Raw Linseed Oil from North Amorican 
Seed Dl-15, and fo': South American Seed A.S.T . M. D-77-21T D78-21T. 

3. Boilet' L:'nseed Oil. Methods of' t e s U.ng pres cribed in A.S.T .M. 
Standard Specificat5 on for Purity of noiled Linseed Oil from North 4merica.'l 
Seed D-ll-15, and for South American Seed A.S.T.M. D';'77-21T D78-21T. 

, 4.Determination of Volatile Oils in Vehicle. ~urenu of Standards 
llis o. Pub. No. ·15 P 40. 

5~ Paint Veniclo. Method in Bureau of Standards, Circ. No. 89. 
6~ Red Lead. A.S.T.lI. Standard Methods Routine Analysis Dry Lead 

D-49-18. 
7 ~ White Lend. A. S. T. M. Standard Mbthods Routine Analysis of 

White Pigments Dll4.·17. 
8~ Sublimed Bluo Lead. Shall be 'mado in accordanCe with method of 

analysis of Paint Materials, Sub-Committoevlll A.S.T.M. Vol. 22, part 1, and 
subsoquent rovisions tho rot 0 adoptod by tho society. 

9. Zir,c Oxide. A.S.T .11. Standard 1kJthods of Routine Analysis of 
White Pigments D34-17. 

10. Graphito Pigment. Methods of tests proscribed in ' Bulletin 
1216 (U. S. Department of )~r.) 

p. No sieve is to be used in the determination of the finances of 
tho pigments for these paints which on examination under a 150 magnifico.tion 
lens in a microscope shows any irregularity of wire spacings in the mesh 01" 

shoW's any noticeable c.mount of wear on the sides 'of the wires. 
Standard :325-Mesh Sieve: The 325-Mosh Sieve referred to in· this 

specification is a . WOVEm rectangular rr.osh, wire sievo having not '.les·s than 
322 nor more than 327 meshes per lineal inch' ·in either direction. 1rh~ l nominal 
size of opening shall bo .0017 inches square and tho sizo of wiro shntl be 
.0014 inchos diameter. 

(. . q. Inspo ction. The Contractor for t .hoso paints shnll allow tho 
. Stato Inspector free access to all parts of his shops whilo work on thoso 

paints is boing carried out; also the Contractor shnll givo the Inspector 
every reasonablo fo.cility to onablo him to ' insure that these po.ints are boing 
made in accordo.nce with this specification. 

r. Samples. Before work is cOll1l!lenced on tho rnnufacture of these 
paints, the Contractor shall furnish the Sto.to Inspectdr with sepamte samplos 
of all pigments and vehiclos to bo used in suoh po.ints; eo.ch such sample to bo 
cloarly labeled and marked to show the name of' the =torio.l and t,he nnoo and' 
nwnber of the paint in which it is 'to bo usod. When so request.ed, samples '_ 
and ano.lyses of ~ll pignont.s, oils, thinners, or driers used, or po.ints fur­
nished shall bo supplied by the manufo.cturer within ton' (10) ' days after ro" 
quest is nade therofor. Before paint is shipped, the Inspector sha~l take . 
individual so.mplos fron one bo.rrel .in oach 5 for each kind of pa·int.. 'rests 
nay bo nado on iildividual so.nples or on one conposite so.nple for oach 25 
barrels of po.int. 

s. Paints which on ano.lysis shem- 'Porc than a :3 -per cent variation ·" 
in .the proportion of any pigJ:lOnts or vehiclo, fron that callod for will be 
rejected. 
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Paint~ng - Application. 

a. The painting of metal structures shall include,urilless ot.her­
wise provided in the contract, the proper preparation of the metal surfacos .. 
the application, protecting and drying of the pnint coatings, the protect.io,," 
of pedestrian, vehicular, or other traffic upon or under-nenth t,he brdldg" 
structure, the protection of all poFtions of the structure (superstructure 
and substructure) against disfigurement by spatters, splashes and smirches 
of paint or of paint materials, and the supplying of all tools, tackle, 
scaffolding, . labor , workmanship, and materials necessary for the entire work, 

b. Number of Coats. All new st ructural steel work shall, unless 
otherwise especially provided upon the plans or in the contracrt, be painted 
three coats of paint. The first coat is to be applied imrr.ediately after the 
shop fabrication is complete except that. all surfaces coming into contact . 
are to be painted before being assembled. The second and third coats are to 
be applied after all erection is complete, except that i~ediately following 
the field riveting of the members, the heads of field rivets, and all abra­
sions of the shop coat due to handling at the shop, shipment, erection, etc., 
and all field erection marks shall be thoroughly covered with one coat of 
Shop paint and permitted to become thoroughly d ry before the first, field 
coat is applied. 

e. The color of' each succeeding coat shall be sufficiently 
different from that previously applied to readily permit the discovery of an 
incomplete application of the paint coat. The colors of the coats shall be 
determined by the E~ineer. 

d. Weather Conditions: Faint shall be applied only ·when the air 
temperature it at or nbove f.orty degrees Fnhronheit (400 F.) It shall not be 
applied upon damp surfaces or upon metal contnining frost, nor shall it be 
applied when the. air is misty, or othervtise, in the opinion of the Engineer, 
unsatisfactory for the work. 

l-!aterip.l painted uadsr cover in damp or cold wenther shall remain 
under cover until dry or until weather conditions permit its exposure in the 
open. Painting in open yardS or upon erected structures shall not be done 
when the metal has absorbed sufficient heat to cause the paint to blister 
and produce a porous paint film. 

e. Application: No wide brushes shall be used. All brushes shall 
be oval in shape, 

The paint whon applied shnll be so manip,,}a'oed under the bmsh as 
to produce a uniform, even coating in close contact \Vith the metal or with 
previously appliod paint. In general, the primary mC7e:r.cnt '01' the brush shall 
describe a series of small circles to ~horoughly fill all irregularities in 
the surface, after which the coating shall be smoothed and thinned by a series 
of parallel strokes. 

To secure a mtximum thickness of pnint film upon rivet heads, and ' 
edges of plates, angles or other rolled sha~6. these arens shall be "striped" 
in advance ~f tho goneral painting, and shortly afterward shall begivem a 
"econd or ''nsh'' coat when the general coat 'is uppl ied. .The paint shall be 
well worked into all join~s and open spaces. 

Paint shull be thoroughly stirred, preferubly by means of mechani­
cal mixers, before being r emoved from the contnine rs, and to keep the pigments 
in suspension shall be kept stirred while being applied. 
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All painting must be done in a neat and wor~nlike wanner. 
On all surfaces which are inaccessible for paint brushes, the 

paint shall be applied with sheep-skin daubers specially constructed for the 
purpose. 

f. Removal of Improper Paint: All metal coated with impure or 
unauthorized paint shull be thoroughly cleaned and repainted to the satis­
faction of the Engineer, at the expense of the Contractor. 

g. Thinning: If it is necessary in cool wElather to thin tho 
paint in order that it shall spread more freely, this shall be done only by 
heating in hot water or on steam radiators. 

h. Shop Cleaning: All surfaces of metal to be pninted shall be 
thoroughly cleaned from rust, loose mill scale, dirt, oil or grease, and all 
other foreign substancoa. The removal of rust, scale, and dirt shnll general­
ly be done by the Use of sand blast, metal brushos, scrapers, chisels, 
hammers, or other affeCtive moans. Oil and groase may be removed by the use 
of gasoline or bonzine. Bristle or wood fiber brushes shall be used for re­
moving loose dust. 

i. Shop Painting: In shop riveted work, all surfaces coming into 
contaot when shop assembled shall each be painted a good shop coat thorough­
ly and evenly applied J~efere assembling. These pieces may be assembled 
while the paint is stili wet. 

When all fabrication werk is completo and has been accepted as 
such, all·surfaces not painted before assembling shall be painted a good 
shop coat. Shipping pieces shall not be loaded fo r shipment until thoroughly 
dry. No painting shall bo done after loading mate rial on cars. 

j. Erection mo.rks for the field : identifirotion of members shall 
be painted upon previously painted surfaces. 

k. With the exception of abutting chord and column splices, 
column and truss shoe bases, nachine finishod surfaces shall be coated as 
soon as practicable afte r being accepted, with a hot mixture of white lead 
and tallow before removed from the shop~ Surfaces of iron and stoel castings 
milled for the purpose of r Ol:lOving scales, scubs, fins, blisters, or",cther 
surface defamations shull generally be given the shop coat of paint. 

The composition used for coating machinEl finished surfaces shall 
be mixEld in the following proportions: 

4 lbs ~ pUl"El tallow 
2 lb s. pure ,.hi tEl lead 
1 qt. puro linseed oil. 

1. Field Cleaning: When the erection ,,"ork is cooplete including 
all riveting, straightening of bent notal, etc., all adhering rust, scale, 
dirt" grec.se, ·or other foreign mntt0r shull be renoved as specified under 
Shop Clea ning. 
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m. Field Pai~ing. As soon as the field c1e~ning is done to the 
satisfaction of the E:lgineer, 'thG-y,!ads of fi~,1i- :-:vets and any su.rfaces 
from whioh the shop coat of paint has"oS'ciJme worn off or has otJ-.ervtir.e become _' 
defective aud all shipping and erection rrarks s hall be thoroughly cOVf, red 
with one coat of the same paint as u.sod in the shop and peI'!!litted to become 
thoroughly dry before the first fieH coat is appEadu ' , " 

surfo.cas 
applied. 
coat has 

\Then the paint a::>plied for "touching up" r:,vl3t heads and abraded 
has become thoroughly dr/, the f~rst a4d cecond field coats may be 

In no case shall a succeeding coat, be appEEld until -the previous 
dried throughout the xull thiclc:eso of t:te , paint film. , 

All snnll cro.cks and cavities which have net become sElaled in 0. , 

vm.terlight manner by thEl first field coat shnll be filled with a pasty mix­
ture of rEld lead and linseed oil before tho second fiElld coo.t is o.pplied. 

n. S oopo of Work. unless otherwise provided, muimenance Pllinting 
shall cons ist of the removal of the rust, scale, deo.d paint, dirt, grGo.se, 
or other foreign mntter from ,the metal purls o:~~ porlions of existing bridge 
structuros and tho application of paint thereon. 

All metal. surfaces not in close conta ct with other mota1' surfaoos 
or with wooden floor or truss members, con"rotEl , stone masonry, otc" shall 
be considered as exposed to deteriorotien -oy rt!sting and shall bo thoroughly 
c1eanEld and painted the number of coats indicated in and made a parl of the 
contract. 

o. Number of Coats: Un1Elss otherwise provided, metal after baing 
cleaned to the satisfaction of the Engineer, shall be painted with o.t least 
two coots of paint. 

p. Cleo.ning und Painting: The requirements o.nd methods of prooo­
dure for maintenance, cleaning, and painting shall be the srune as specified 
for ~hop o.nd field painting. 

Whenever roadway or sidewalk plunking is laid too closely in con­
tact with the me'tal to permit free nCCQBS for proper cloaning and puinting, 
the planks shall oither be removed , or shall be ",.n-. to provide at least a 
onc~inch clearance for that purpose. The -, nmrn;'o.l or the cutting of plo.nks , 
shall be dono o.s direct0d by the Enginoor. A:!.l pla:tks removed shall be snt,. 
isfo.ctori1y rep1uced and if broken 0:- otherwise injured to lUi extent render­
ing them unfit for usc, they shall bo renewed at the. expense of the Co:1tract.;. 
or. 

. .... -
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82. STEEL BRIDGES. (Cont inui3d) 

Des ign Details. 

In general, plans for steel bridges will nct be approved except 
for structures spanning navigable channels, 'and for locations where the cost 
of concrete structures -.-rould be prohibitive. 

Drawings: Tho State Highway Eng ineer will furnish des igns, show­
ing details preferred with usual conditions. 

Alternate Designs: Bidders mny subnit alternate designs when 
agreeable to the State Highway Engineer, and when so provide·d for in the 
Notice to Contractors. Alterm.te designs shall have as great strongth and 
general merits o.s the designs furnished by the State Highway Engineer. 
Bidders submitting alternato designs shall furnish stress shoots and general 
plans which shall show all dimensions and soctiono.l o.rea. 

Size of Drawings: All drawings shall be 22 x 36 inches over all, 
with a mnrgin of 2', inches on the left hand edge o.nd one-half inch mnrgins 
on the other odges. 

Approval of Drawings: Upon the accepto.ncc o.nd execution of the 
contract, the Contractor shall prepare and furnish sto.ndo.rd size working 
drnwings showing complete details of all parts of the structure. Blue prints, 
in triplicate, of these draTTings shall be submitted to the State Highway 
Engineer ' for his approval bofore any materio.l is ordered or work begun iJ,i. 
the shop. All details shall be subject to his modifications or approvo.l. 

The Contractor alone sho.ll bo responsible for the correctness ' of 
the drawing, although the drnwing mny h~ve been npproved by the Engineer. 

Prints fer tho Stntc Higlnmy Depnrtment: After drnVlings have 
been o.pproved, the Cel1trnctor shall furnish tho Sto.te Hig.h;vo.y Department, 
without cost, five. complete sets of 'prints und feur sets of!>ll Shipping 
bills. 

Name PID.toS: When specified ene or more cast iron name plates of 
an approved design, giving the date of construction, the numes of the Sto.te 
Highwo.y Engineer, Sto.te Bridge Engineer, Consulting Bridge Engineer, County 
Engineer, County Com.'llissioners f Court, o.nd tho Cont ructor for the Super­
structure, sho.ll'be securely boltod to the suporstructure o.t the point or 
points specified. 

Width of Road1To.y o.nd S idewo.lk: Tho ,vidth of roo.dway shall be the 
clear width measured at right angles to the longitudinal canter line of the 
bridge between the tops of curbs or guo.rd timbers, if theso exist; otherwise, 
it shall be the clear width inside to inside of the handrnils or other fence­
like protections parnlloling the sides of the structuro. 

Upon structures having a sidewalk, t.he clear width of sidmvnlk 
shall be measured o.t right o.ngles te the curb or Guard timber o.nd from the 
face thereof to the extreme inside portion of th" handrnil. For structures 
having trusses, girdors, or po.rapet wulls adjacent to tho curbs, the width 
of sidewalk shall be measured from their extreme outsido portions to the 
inside of the hundro.il. 
82-1625-1 
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Curbs: The width of curbs shall be not l<;:>".,-f:h'an 6 inches and 
preferably slulll be not less than 9 i!lChes. Their heights shall be not lesn 
than 9 inches. 

Clearances: The clearance width shall be t.he clear width avail­
able, and the cleartlnce height shall be the clear height available, for t.he 
passage of vchicul~l' "traffic as shavm on the clearance diagrams & 

Unless otherwise provided, the several parts of t.he structure 
shall be constructed to secure the following lin>iting dil1'.ensions or clear­
ances for traffic. 

Bridges constructed for the u~e of one way highway traffic shall 
have a roadway clearance not lesst.han that shown in the diagram, Figure 1. 
The roadway clearance for the use of two-way traffic shall be not less than 
that shown in Figure 2. The roadway 'width shall be increased at least 9 feet 
for each additional line of traffic. 

Bridges constructed for the combined use of highway and electric 
railway traffic' shall have roadway clearances not less than those shown in 
Figures 3 and 4. 

In all cases involving curved tracks, the lateral clearances 
shall be increased an amount corresponding to that r equired to maintain the 
standard clearances. Whcn the outer rail is super-elevated, the clearances 
shall be correspondingly increased. 

Spacing of Trusses and Girders: Main -trusses and girders shall 
be spaced a sufficient distance apart conter to center to be secure against 
overturning by the assumbd' lateral and other forces. 

Type of Bridges: The type , of bridge to be used for various span 
lengths may be as follO';{s: 

Rolle d Benms up to 40 feet. 
Plat.e g irders from 30 to 100 feet. 
Low riveted trusses frem 45 to 100 feet. 
Riveted trusses f rom 90 to 150 feet. 
Riveted or pin- connected 
tr.lsses above 150 feet. 

b. Loads: Unless otherwise provided, the component parts of 0-

structure shall be proportioned for the stresses produced by t~, '_ following 

loads with the assumed load distribution herein elsewhere prescrioed. ' The 
stresses due to each shall be shown separately upon stress sheets, 

Dead Load: The dead load shall consist of tJ1e weight of the 
structure complete, inclUding the weight of the roadway floor" conduits, 
cables, or other public utility services supported thereon. 

82-1625-2 
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Tho follorrin::; woights aro to bo usod. iT . . ocr.,.,utir.g the declo loccd: 

Stool 
I r0n $ C:t.st 
B!"~nlo 

TJ.r_ J.b ~L~ (troated or u;ltreatod) 
CtJ:!.lCtcte 

L8050 sc~nd D..Gd earth 
r-:. ':'~:!i'':r.~;d. 3r~nd or I; ray·ol 
MCl.'::adftm 01' Gravel rolled 
Cir.dor Elling 
Asphalt ':'Tea'-ing Su"face 
Grc.r.ite blook paving 
Vitrified brick paving 
Granolithic Pn.vement 

~io::'ght por Cu. Ft .. Lbs. 

490 
450 
584 

60 
144 
100 
120 
140 

60 
150 
ISO 
150 
150 

Live Load: The integral parts of bridge floor systems, including 
their direct cOlmections to t:russes, girders, and viaduct towers and bents, '. 
shall be designed for the maximum stresses produced by t:ruck concentrations~ 
Floor beams, hange rs, and all integral members or pccrts of t:russes and gird­
ers subjected to the dire'ct action of floor loads and impacts shall CODre­
spondingly be designed for truck concentrations , The t:ruok dimensions ' and 
weight distributions used for design purposes simll be those of the typical 
or st.andard tn,c:.cs shovm in F i gu"e 5. Those standaro. trucks are designed 
by the letter "H", f"llowed by a numeral indicating for each class its gross 
or total weight in tons. 

The class of loading used shall be one of the following: 

Lo"ding Hl5~ 
Loading HIO. 

I5 -ton tro.cks ~ 
1o-ton trucks. 

Live Load for T:russes and Girders: The t!".1sses and girders of 
bridge spans and the columns of viaduct towers and beats shall be des igned 
for the stresses produced by " load on each traffic l ane composed of a uni­
form load per linear foot of lano with a concentrccted~load so located 
longitudinally thc(!1ein as to .produco m.."l.:x:imUln stresses. The concentrated 
load sl"".ll be COnSidered as unifor:nly distributed tmnsversely on a ·line 
having 80 longth equo.l to the width of the l,,-,,e. The stando.rd truck clearance 
width of 9 feot shall be assumed as constituting tho vridth of one traffic 
lane. 
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The clo.ss of loo.ding used shall bo one of the following: 

Loading Hl5. A total loo.d on each traffic lane 
composed of a uniform lorrd of 450 
Ibs , per linear foot and a single 
concentrated load of 31,000 lbs. 

Loo.ding HlO. A toto.l lORd on each traffic lano 
composed of a uniform load of 300 
Ibs. per linear foot and a single 
concentrated loo.d of 14,000 lbso 
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Load. Classification of Bridgos: 
rated in relation to thei.r capacities for 
In general, the division into classes and 
be as follows: 

Bridges sh8.11 be 
safely Stlpporting 
the corresponding 

classified or 
highway loads. 
loadings sljall 

Class A. Bridges supporting normnlly heavy hig~y traffic units 
with occusioool specially heavy loads. Class A bridge.s 
shall be desi~ned for Loading Hl5. - --_ .. _ -

Class B. BridGes of a tempo r ary or semi- temporary nature support­
ing light highway traffic units. Class B bridges shall 
be designed. for loading mo. 

Applico.tion of Loads to Girders and Trusses: Girders and trusses 
shall be designed to sUPI'ort as JlU'.ny traffic lanes as the width of roadway 
will permit, assu\Jdilj; them to be pl aced symmetrically with regard to the 
roadway center line$ 

To provide for an increase in truss and gird~r stressos resulting 
from the passa{;e of eccentrically placed loads and for a dell:roase in troffill: 
lane intensity fo':" incr",a sil'.g widt.hs of rOD.dwny, tho stresses obtained by . 
the application or tho above loading shell be multipl i ed by the coefficient 
"c" given by the following formulo.s: 

llise l~ When "\v" is l ess tha" 18 feet , 

c = w 
9 : 

Case 11. When "Vi" is equal to or groater than 18 feet j 

) C - 18 I Vi 
18n 

Where Vi = the width of read.my for b ridges with 
two main g irders or trusses; or the 
distance center to center of girde rs . 
or trusses for bridges with mor e than 
tvtol:L1O.in girde rs or trusse~. 

n = nunibe r of l nnos of traf1">ic., 

Application of loads to Floor System: Brid;;e fleor systems shall 
be designed to support as lI'.any trucks, not excee ding four, o.s the width of 
roadway will permit. 

When the design of tho floo r system involves the placing of trucks 
adjacent to curbs, tho ' extrene position ef a truck shall bo ass=d as that" 
in which tho conter of t.ho outsido wheel is l' " 6" from the inside edgo · of 
the curb. 

Side.rolk Loads: AI}. sidewalk st.ringers and brackets shall be 
designed to support a live load of not. l ess than 100 pounds per square foot 
of sidewalk area. 

82- 1625-4 
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Gird0 rs or t,rv.:;ses snppo rt~_t:g siduwTl.i..kS s~all bs des i GT'!.ed to su::>~· 

P01"t ~ s id~vrB_Tl{ I i va lO~-=l.c. 8,S c.et.f):!'wiaeu by t.il..:; f ! llJ .. )ri:1h f:'lr;~J.a _. "pT0v'ic.e·l 
thet in nG case shall the live loaci. be l es s thon 20 pou,,(ls per square foc'~ 

of sidewalk aTea: 

P = (80 - ~,~ 125L) (1 - O,02SW) 

Where P ;: Live l oad in potu-cds pOI' BGuare foot of sidevralk area 

L = Loaded l 0ngt.h of fll.c.e~·tC'.lk in f eet 

VI - Cloar width of sidewalk in feet 

No impact incrG,ncnt shnll be added to sidewalk loan . 

In genoral, provision ahn.ll bo I".ade to provent the onoroaolunont 
roa dwe.y loads upon the s~dowalk aroa. V;'J.er.o·;cr the details of thE) structuro 
permit such oncr oaclL':l8nt , tho s iJOVlalks shn.ll be dos ignod for the r oadway . 
loads a nd impacts so involve dG 

All live load stresses, excopt thos" d'uo to s;.dew'llk l oads and 
centrifugnl tro.ctive and wind fer'cos, sho.ll be increo.seG. by an allom:mcEl 
for dynamic, vibn'.tory nr,d impndc effem:.s, 

For e nd floorbenms ', fl oo rbenm lLn,ngors, colu.."y,s supporting floor­
beam concentrations a nd 0.11 floorbe am con.'lo ct ions , th<:> impa ct a llm'IUnce 
~hall bo 60% of tho live locd stross y 

For all ot he r p " rtions of structures, tho i mpact allovmnce or 
incroment is exprossod a s a coeffi cient of tho live l oad .st roBS varying with 
the l oaded l e r.gth of the s t ructure and -the wiclth of tho r oad,my area o Its 
intens ity is determinod by the follm',-i ng f o rmulas in wlldbh 

82- 1625-5 

I = impact coefficient 

L - Loaded l ongth in feet produel ng the : maximum stat i c 
stres s in 1:.[:0 rr.embej." con~lde:::-odo 

w - the uJ.dth 0: r oady;ay for brid'S()s \7ith tuo mnin girde rs 
or truss es ; or tho distance cCEte r to conter of girdGrs 
o r trussns :'or bridgos with more them two = in girde rs 
or t rus ses., 

For elect61l milway l oads : 

I =" L t 900 
i.2 L flZOO 

For highwny l oads : 

When ''vr'' is equal to or loss than 18 fElet, 

I - _.!::.-l 250 
101 / 500 

When "w" is g r eate r than 1 8 fElet , 

I - 35 
- W71"8 

(L f 250) 
-(101 ]. tiOai 
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fornulas 
beams an 

In calC! 
lateral 

each wh< 
system 
od to s ' 
wheel 1 
is the 

., • • .. ... _~.l ... • '1-.,... """f'lv;'mU!':l. valuo of nI ", us g iven by tho 01:>0"'70 

, 92.205 A.o-IV1m LoMI The force du.e to Wim and lateral vib 
tione shall be taken as hori£ontal and shall be treated u a uni 
formll' JaO$lg ~oad aot1.%lg onliY on the lateN.l and SW8\V' braolDg. 
fhis lateral f01"l;e Bhall be taken at 3() poulId.s per square foot 
on one &tid. o:n.-balf t_s the Side area of all tNsses or girde 
plus the area of the l'a1l1ngs and the vertical proJeotion ot the 
floor. ~n the case ot trass SpaDS it aball be oonsidered'as 
d1 vi~ between the loaded and th~ unloaded Ghords 1n the pro­
PQrt10n of two-t,h1rds to the former and OlIO-th1rd to the latter. 
In addltion to thefo,regolDg., a 'llIQ1'1Dg load ,of 150 poaDia per 
Unear foot llbaJ.l be oons1deredaa aoUng 1n the plane of the 
bridge floor on h1~ bridges and ;soo poandll per linear foot 
upon bridges for oombined. h1~ and electrio l'a1lwa;y semoe. 
Howevlu'. in the Il80se of st~ture. havil!lg a reinforoed oonorete f'l 
,slab Agaging the ~8 of the ~el floor _bers thl. add! 101 
al loaded chord load need 11010 be conUderec1. . ' 

When the floor system is designed for two trucks, each interior 
stringer shall be proportioned to support that part of one r ear wheel load, 
or those parts of one front wheel load and' one rea r wheel load, represented 
by a fraction whose ,numerator is the stringer speeing in feet and whose de-

nominat.or is: 

3'- 6" 
4' -~O" 

for plank floors. 
for strip floors 4 inches or more in thickness 
and for wood blocks on 4" plank sub-floor. 

4 t -6" for reinforced concrete floors, 

The live load supported by the outside stringers shall be the 
reaction of the truck wheels in the most unfavorable pOSition, assuming the 
flooring to act as a single beam, but this live load shall in no case be less 
than would be required for interior stringers under the above requirements. 

The above distribution nlles govern only when the stringer spacing 
is not greater than the denominator which 8pplies to the part.icular case 
under consideration. When tho stringer spacing is g r E>l'tter than this distance, 
the stringer loads shall be determined by the reactions of the truck wheels 
placed in the most unfavorable position, assuming the flooring between 
stringers to act as simple beams' 

The combined load capo.city of the stringers in a panel shall be 
not less than the total live a nd dead load in the panel. 

Bending Moment in Floorbeams : In determining bending moments in 
floor beams, ea ch wheel load sho.ll be assumed as concentrated nt a point. 

When stringers D.re omitted and the noor is supported directly on 
the floorbeams, the latter shull be proportioned to curry that fraction of 
one axle load, when tho floor system is dEls i gned for one truck, or of two 
axle loads, when the floor s;rst"m is designed for tvro trucks, whose numorator 
is tho floorbGam spacing in ['(Jet and whose den&>minuto r is: 

82- 1625- 6 
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4' - 0" for phnk floors ~ 
5' - 0" for strip floors 4 in~hes or moro in ' thiokness and 

for nood blo oks on 4 11 plo.nk stibfioor. 
6' - 0" for reinforced concret.e f}.oors 0 

When tho sp'.lcing of floorbeams exceods the denominator given but 
is less than tho axle spacing (14' •. 0") each boam shall be proportioned to 
en rry the full axlo load or loads 0 

When the floorbeam spaoing exceeds the spacing of o.xles the load 
supported on each floo~bp,am. shall be the maximum reaction due to the axle 
loads, assuming the flooring between flooroeams to act as a single beam. 

d. Unit Stresses-Steel Structuros: Unless ot.herwise provided, 
the several parts of a structure shall be so proportioned that the unit. 
stresses will not exceed the following, except a s provided for Structural 
Steel Design, under .Comb;.ned Stresses. Secondary Stresses and Allowances fer 
Overload. Unless otherwise noted, all unit stresses are given in pounds per 
square inch. . 
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Structural Grade and ,Rivet Steel - Tensions: 

Axial tension, strucl.ural members, n~t se~ion ..... ..... 16,000 
Rhret.s in tension, where permitted ;':-0 50% of s4lg1e shear values. 
Bolts, area at root of · thread~ •••• ~ ••••••••••• ~ ••••••• 10,OOO 

Structural Grade and Rivet Steel - Compression: 

A:l:;-ial compression, gross soction ••••••••• 15000-50 l/r 
but not to exceed 13500 

1 = lengt.h of member, in inches 
r :: . loast radius of gyration, in inchos. 

Structural Grado !lnd Rivot Stoel - Bending on Extreme Fiber: 

Rollod shapes, built soctions and gird~rs, 
net section ••••••••••••• • ~ .. ...... ~ •••••• : •••••• ~16;OOO 

Pi:n.s ...... ~ .......... -; ........................................................... ~ ................. 2~,OOO 

Structural Grade and Rivet Steel - Shear: 

Girder .webs, g~oss section ..... ~ .......... ~ ................. , •. _,. ,.~ .... ~, ~ ~ao,ooo 

Pins and shop driven rivets •• ' •••.•••••.•.. ~ •. :: ~ ~ . ~ .~ ~; ~ .~12·~OOO 
Power driven' field rivets and turned bolts ~; •• ~. ~ ~. ~ ~·.lO~OOO 
~nd driven rivets and unfinishod bolts ••.••••••••• , ••• '. 7,500. 

Structural Grade and Rivet ·Steel - Bearings: 

Pins, steel parts in contact and shop driven · rivets.~~24;000 · 
Power driven fiold rivets and turned bolts;; •••• ; ••••• 20;OOO 
Hnnd drivun ';."'ivets and unfinished bolts.:.~~ •• ~·::~.~~~15~QOO 
ExpanSion rollel's" pound per linear inch ••• ~.~ ••••• ~.~ 600d ' 

where d = diruneter of roller in inches •. 
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Structural Grade and Rivet Steel - Countersunk Rivets: 

In metal 3/8 inch thick and over, half the depth of 
countersink shall be onitted in calculsting bearing: area. 

In metnl less than 3/8 inch t hick, countersunk rivets 
shall not be assull',ed to carry stress. 

Structural Grade and Rivet Steel - Diagonal Tension: 

In webs of girders and rolled beams, at sections where lOC.JC­

imum shear and bending occur simultaneously ••••• 16,OOO 

Wrou.ght Iro~ - .Axial Tensiono • • $ •• ., ••••••••••••• 12~OOO 

Cast Steel - Bendir~ on Extreme Fiber ••••••••••• 12,000 
Cast Iron - Bending on Extreme Fiber •••••••••••• 5,000 

Cast. Steel " - Shear· ...... .. . .. ................ ~~~lO,OOO 
Cast Iron - Shear v ••••••• • ~ •• ••• ~~ ••••••••••••• 3,000 

(hst Steel - B0tlring.<o ••• •••• ••••••••••• _~ ••••• ~14,OOO 
cast Iron .;, Bearing" .............. ...... ............................. ~ .. c-l.o,ooo 

Bronze sliding expansion bearings ........................ 3,000 

Bearing on Concrete masonry and limestone 
masonry and better ................ ........ ............ e."................. 500 

Dimensions for Stress Calculation: For the calculatio,n of 
stresses, effective span lengths shall be assumed as follOWS: 

Beams and Girders, distance ', between centers of bearings, T,rus ses. 
distance between cent.e rs of end pins or of bearir.gs. Floor-beams, distance 
betweon centers of trusses or girders. Stringers, distance between centers 
of floorboams. 

For the calculation of stresses, effective depths shall be assumed 
as follows: 

Riveted Trusses. distance between centers ef gravity of the . chords. 

Pin- connocted Trusses, distance between centers of chord pins. , 

Plato Girders. distance between centers of gravity of the flanges 
but not to oxooedthe distance back to back of flange angles .• 

Revorsnl of Stress: Members subject to reversal of stress ·during 
tho pnssllbo of live load shall bo proportioned as follows: Determine the 
tensilo and the compressive stresses and increase each by 50% of the sm.~llor; 
thon proportion tho mewor so that it will be capablo of reSisting oach 
increased stress.'. The connections shall be proportioned for the sum of the 
original stresses. 

No pin-connocted member shall bo subjected to rovorsal of stress. 
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When the li-v6 load and dead load" stres-ses- are- of opposite sign~ 
only 7a% of the deal load s-tress shall be cor-sidel'ed as effect;:ve in CCcl:lt"y'" 

acting the liYe load stress. 

ColI':bined Stresse3: Members subject to both axial ann bendinf, " 
stresses shall be pro-por(.ioned sa '·that. the combinod fiber stret:"ses wi::.l 'p..ot 
exceed the al10'Vfab10 <;L'?d.al stress., Mombers contint!cus over panel point.~ 
shal:e be proportiol".oJ. 1'.07' live and dElad load bending moroonts oqui-valer-t to 
those compl1'(,ec. for a sil!!ple beam having a span equal to ono panel length. 

Stresses due to Lateral and Longitudihal ForCEls and T0!Ilporature: 
In proportior,ing the various parls of tho structure, provision s"all be made 
for th€l follavring st res s cor.ib inat ions: 

Group A - Dc ad Loud; ~ive Load; Impa ct; C'er.trifugal Force. 

Group B - La,,-c ml Force; Lcngit'..,dilllll Force; Temperatu!'e" 

Members subject to the stresses ef Group A in cembination with 
th€l stresses of Group B, €lither direct or flexural or both, shall be designed 
for any of the following cOIrJoinatiens at Uni,t Stresses 25% groater than 
thOS€l specified, but the resulting sections shall be not less than would be 
required if the stresses of G!,oup A were considered alono. 

1. The combined stresses of Group B in combination with Dead 
Load only. 

2. The combined stresses 
the combined'stresses of Group B~ 

3. The fOmbined stresses 
ture only. 

ef Group A in combination with 5a% of 

of Group A in combination with TelllfE'ra-

Secondary Stresses: Members and their details shall be proportion~ 
cd to reduce secondarY' stresses t,o a minim1.1lIl. In simple t-russes witho'ctt 
subdivided panels the seconClarJ' stress""s d1.<e to deformation in any member 
whose width m9asured in tho place of floxa~e' is less than one-tenth ot its 
longth need not be consldElrod. When this ratio is Elxceoded, or wnore sub .. 
divided panels are used" "'hEl sElcondary stresses shrtl1 bo computed o In oom­
bers designod for secondo.!"'J stresses in combina",ion with other strElsses 
tho specified o..llol79,ble unit stresses may be increased 3af, bled the , sections 
shall be not loss tho.n rosquired fer prir"nry stressEls. '.' 

Aj.lmmnce fer Over-Load: For the calculo.tion of stress revorsal 
or counterstress8s, the specified live loads, either uniform or concentrated:' 
sho.ll be increased lOaf, and for this loading condition the specified unit 
stressos sho.ll be increased not more tho.n 5a%. The resulting sections shall 
be not loss tho.n would havo been required had the allowance fer over-loud 
not been censidered. 

Comprcssion Flanges of Beams and Girders: The gross area of the 
compression flangos of bear:s and pl['.to gird~rs shall bo not loss than the 
gross area of the tension flanges. 

The laterally unsupported l~ngth of the conpressJ.on flangos of 
beams and girders' shall not exceod 40 tines tho flange width. When the un­
supported length ef flange ex","eds 12 tines the flange width, the compressive 
stress in pounds per square inch shall not oxcoed~ 
82-1625-9 
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L 
19000 (Maximtl.'ll value , 16000 Ibs.) 

b 
where 

L •. length . in incheD, of unsupported flange, between 
lat:aral connections or knae braces., 

b :: :Fla!l{';e viiJt.h in inch~S. .; . 

Rolled 'oeams shall b'3 proprrtioned by the morents of inertia of 
their sections> Prc'per ... llov:an'.:<ls she.ll be made ro r any rGduction in strength 
due to rivet holes in the tens "un f'lange or to any rCldctc:\:·ion in allowable 
stress due to the l ene;th of Uf.',St:.pported ccmprassion fla~eo 

Limiting Lellgths of Mem':le rs: The raT, io of unsupported l ength t o 
the least radius 1)1' gyra:c; on sl19.11 nat sy.ceed 120 for main co"'pressiol1. and 
&tiffening 1l'.eL1Uers no,· 140 for la'tc r als and sway b r acing, In propot"tionine; 
the top ::hords of low trctESes the Ul".S,-,ppolt{;d length shull be aSSllClI'ed as t.he 
length b etween the rig id vert icals. 

F or nai!! rO.veled tension r:>.cm'i>er3 the ratio of I flugt.h +,0 lea st 
radius of gymtion shall not exceed 200 . 

Effective Bearing Ar ea: 
bolt, or rivet shall be its nominal 
the metal on which it bears. 

The effoctive b8.::.ring area 
dia~to r ~lt.~plked by tbe 

of a pin, 
thicknes s of 

Effective Diameter of Rivets: I n'proportioning rivets, the 
nominal diamete r · of the rivet shall be used, 

Size of Rivets: Rivots sh8.11 be ' of the size specified but general­
ly shall be % inch or 7/8 inch in d i amet.e r , 5/8 : nch rivets shall no'" be used 
in membo rs ca rrying """lculat.ed stress e x cept in il; inch l egs of >1ngles and in 
flanges of 6 inch and 7 inch beams and channels. 

The d i .:tmet.e r of rivets in angles carry::'ng e>;\lcula.ted st r ess' shall 
not exceed ene .. fourth of the 'Width of t.he leg in which tho:! J. l'e dr i ven. In 
angles whoso size is no;:. so detennined 5/8 inch riV'0ts rr..'ly blJ usee. ir.. ~ inch 
l egs , * knch rivets in Z{ in.ch legs and 7/8 i nch ri7ets in 3 inch l ogs ., 

In no ~aSe, excopt in handrails , shall st.ruCtural shapes be use d 
which do net admit the use of 5/8 inch dia~eter r ivets ~ 

l;>i-t 0h i)f Rivets: The min:i.mt'lU allowable distance between centers 
of rivets shall be thrse times the d i.ametor of the rivet but preferably 
shall b el not les s than the following' 

For 
" 
" 

7/8 
3/4 
5/8 

inch diameter rivets 

" 
" 

" 
" 

" 
" 

- 3 inches 
210 " 
;J" 

'" 
The maximum o.lloVlabl e pitch in the line of stress shall not ox­

ceed 6 inches or 16 timos the thickness of the thinest outside plate or angle 
cenncetod, e xcept in angles having t.wo gage lines with rivets staggered .vltere 
the pit ch in each line =y be twi.ce the above with a maximum of 10 ·inches. 

82 - 1625--10 
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In webs of members oomposed of two or more plates in contad the 
rivets shall be spaced not more t:han ten inches between centers in gage and 
pitch, provided such rivets serve no other purpose than to hold " the plates 
in close contad. Tension mell'DerS composed of two angles in contad shall 
be stitch riveted using a pitch not greater than 12 inches. 

Pitch in Ends of Compression Members: Panol Points shall be con­
sidered as Ends of Compression Members. In, the ends" of built comprecsion 
members the pitch of ri9"ots conneding the component parts of the member 
shall not exceed four times tho diameter of tho rivet for a length equal to 
l~ timos the maximum width of membor. Beyond "this point the rivet pitch 
shall be gradually increased for a length equal to lJ" tiri10s the maximum 
width of the member until the maximum spacing is roached. Inmngles having 
.two lines of staggered rivets, in ono feg; the pitch on oach line roy be tvrioo 
that specified above but not greate r thiln that allowed for the body of the 
member. 

Edge Distance of Rivets: The mini= distance fron the center of 
any rivet to a sheared edge shrill be: 

For 
If 

If 

7/8 
3/4 
5/8 

"inch dianoter rivets 
11, If " 
If " If 

- Ii inches 
_ 1~ n 

." 1 -1/8 inches 

The nimi= distance fron" rolled or plannod edges, excopt flanges 
of beams and channels, shall be: 

For 
" 
" 

7/8 
3/4 
5/8 

inch diameter rivets 
" 
" 

" 
If 

" 
" 

- 1.} inches 
- 1 -1/8 ir, chos 
_ 1 fI 

The maxi= distance fron any edge shall-be "izht t ioos "Ghe­
thickness of the thinnest outside plate, but shall not exceed 5 inches • 

Long Rivets: Long l'ivets subjod to calcul <lteJ stress ar_d having 
a grip in excess of ~ dianoters shall be increased i~ ~~r.fuer at lo~st one 
por cem. for each additionnl 1/16 inch of g rip . If tile g':"ip excco "~" Stines 
the dinneter of the rivot, specially designed rivets shall be used, 

Rivets in dired tension shall, in general, not be used. Hmrever, 
where ~ so used their value shall be one-half that porni'cf.ed for rivets in, 
shear. Countersunk riv€lts shall not be uS€ld in tension. 

Depth Rntios: Trusses proferably shall have a depth not less 
than 1/10 the span, plate girders a depth nd " less than 1/12 the span, anil .. ~ 
rolled bea!:lS a depth not less than 1/20 the span:. If less depths tha4 t:hese 
are used, tho sedions shall be increased so that the nnxi= defle"etion will 
net be greater than if these li.'!liting ratios had not be€ln exceeded. 

.- ....... . 
Pnrts accessible: The accessibility of all parts of a struCtiire ­

for inspodion. cleaning and painting shall be insured by the p~operpropor;' 
tioning of nowers and the design of "their details. . -,£"i} 

. :1~. :~~(7'" .>;'8 

Op€ln Sedions and Pockets: Clos€ld s€ldions shall -in genem1 be":'ti:1~ 
nvoided. - Pock€lts or dopressions which will retain "vrnter shall be avoided .as "" "', 
far as possible and those which are unnvoidable shall be puwided with e"J:'feo-
+. ~,.,("\ ~""f'\;" h,..,' ...... ~ "",... ~ l-..,1' 'hn ,.... .f'.f'1"'\ .-.+4' ..... ..... ' ..... · 4"~1' .... ~ .,. .... ~.t. ........... .... .... .......... ,..,...to _ ... ..l. ..... .... .!,..1 
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Details shall be Rrranged so thRt the retention of dirt, leaves 
or othe r foreign mat.t.e r will be reduced to a m:;'ni:m.lm, ifuerever angles are 
used, either singly or in pairs, . they preferably shall be placed '7ith t.he 
vertical legs extending downward. 

Syw.IDet.rical Sections: Main members shall be proportioned so t.hat. 
their neut.ral axes shall be e.s nearly as pract.icable in t.he center of the 
section. 

In general, the gravity axes of main truss and other important 
members, meeting to form a joint, shall intersoct in a common point so as to 
avoid occontricity of stress. In caGes of unavoidable occentricity the mem­
bers effected thereby shall be proportioned and the connection details 
designed to rElsist the stresses produced. 

Effoctivo Aroa of Anglos ilil Tonsion: The effective an)" of singh 
angles in tension shall be nssumed ns the net nren of the connected leg pItts 
50% of the area of tho uncOlmoctod lElg. 

The effoctive area of a double angle tension me;,lber shall bo 
asswnod as 80% of tho not area of tho member unless the Elnd dEltai:i.s nnd con- . 
nections aro such that tho individual nngles are hold against bending in both 
directions, in which caso the full net nron =y be usod. Whon the anglEls 
connect to separate gusset'7platos, as in the Ge.de of a doublo-wo1:ib0d truss, 
the gusset plates shall bEl ' stiffened by diaphragms in the line 0:' the con11ect.­
ed angles or by tie plates extending to the ends of the anglos if they are to 
be considered ns offering such resistance to bending that the full net area 
can be used. When the angles are conne ctod bnck to back on opposite sides 
of a singlo gUSSElt plll.te tho support =y be ass1.ll.lOd 'to be sufficiEln:o to allow 
the use of the full net section. 

Lug angles shall not he considered as effectivEl in tr[.I!l.sc,dtting 
stress. 

Strength of Connections: 
shall bo proportioned to develop not 
bers connected. 

Unles s cthe rwise provided aJ 1 connEl ct ions 
less than the full strength 01 the mem-

No connection, except for lacing bnrs nnd hnndmils, sho.il con­
tain les s than three rivets. 

SplicEls: Continuous compression I!lenlbers in riv~tod structl'.l'es, such 
as chords and trestle posts, shall havo milled onds and full contact boa ring 
at tho splices. 

All splicos, whether in tension or conpression, shall be propor­
tioned to develop the full strength of the meribors spliced and no allO>7!lnoe 
shall be nade for milled ends of co~ression noribers. 

Splices shall be located as close to panel points as pOSSible, and 
in general, shall be on that sido of the panel peint which is subjected to 
the smaller stress and outside of gusset plates. 

The arrangener.t of the plates, angles or other splice elements 
shall be such as to nake propElr provision for the stresses in the co~onent 
parts of the I:lenbers spliced. 
82-1625-12 
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Indirect S]llices: In all splice plntes net in diroct contact with 
the parts thoy ~onno ct" the nu.!:'",er of rbrets on oach s ido of tho joint shall 
b0 in excess of the m.ur.ber which would o·('hsrw'ise be required for a contact 
splice to the extent of two extra t:z-ansverse lines for each tinteNening plate. 

Fillers ; Whe re indirect splices involve riv'ets carrying strells and 
passing through £'iller's, tho fill,Jrs shall be oxtended beyund -the splicing 
material and the eXi,CT"LS l un ElJ cu:.-o·l by addi i-...ioi.1al rivets sufficient in number 
to develop the section of tho fill.:;r, 

When tho fi_11or is less than i inch thick the splicing =torials 
shall als o be extend0c. 

Gusset Plates: Gusset or connecting plates shall be used for con­
necting all main meillbers, except in pin-connected structures. In proport.ion­
ing and detailing these plat.es t.he rivets cOIL"lecting each member shall be 
located, as nearly as practicable, symmetiorcllliby with the axis of the r.lOmber, 
However, the full devolopment of the elements of the molOlber shall b e given 
due consideration. The gusset platos shall be of ample thickness to resist 
shear, direct stress and flexure act ing on the weakes·t or criti~l section 
of maximum stross. Re-entrant cuts shall "be avoided as far as possible. 

Mininn.ua Thickness of MOtal : The minimum thicl<'iless of strLtctural 
steol shall bo 5/16 inch except for fillers and railings. However, gusset 
plates shall net be less than 3/8 inch in thickness. 

Metal subjected to marked corrosive influence shall be increased 
in thickness. 

<hst steel shall net be less than - ono inch and cast iron net less 
than It inch thick, except for filler blocks. 

(',ompression J..!embers: In built compression members tho motal shall 
be concentrated as mti'!;h as possiblo in tho wobs and flanges, so that the 
cente r of gravity of the section TI'.ay be noar tho center line of the meTI'.ber 
as practicable. 

Plates in Conpression: Covor plate s ef built cempression J:Jembe rs 
and cover plates on tho conpression flanges of plate girders shall have a 
lO!ini~ thickness of 1/40, and the web plates of compression maribers a nini­
nun thickness of IJ30, of tho transverse distance between tho lines of rivets 
connecting the", to the flnngos. Howevor, failing to reet this requirenent, 
the width of plate between the connecting lines of rivets in exoess of 40 
tires the thickness for cover plutes and 30 tiJOlCS the thickness for web plates, 
shall not be considered as effective in r esisting stress. 

Outstnnding Flo,ngos: Outstanding conpression flanges of girders 
and ~in cocprossion noribors shnll havo a nininuo thicknoss of 1/12 of 'the ' 
width of outstanding flange. For lateral brD.cing and othor secondary, ' ren­
bers this mninun thickness ~y be 1/14 of the width of the outstanding flange. 

Tie Plates: The open sides of conpression reribors shall be pro­
vided with lacing bars and shall have tic platos as near each ei).d as practic­
able and at inteI'!:lediate points whe re tho lacing is interrupted. Conpression 
neribers conposed of two angles and cover platos shnll have, on their open 
sides, ties conposed of shon lengths of channel section with tho flanges 
riveted to the vertical legs of the angles. 

82-1625- 13 
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Tension members composed of shP.pes shall h"-ve their ' separate eeg­
ments connecte;d by tie plates or by tie plat6s [,nd lacing bars. 

The thicknoss of the tie plates shall be not \~~s than 1/50 of 
the distance between the connecting lines of rivot~. Tho/platos sha::'l be 
connected by not loss thar. 3 rivets on each side and in "omber,s havi,og: la .. cir.g 
bars the last ri'!ot in the tiG plato shall preferably al~o pass tl,rough tho 
end of the ad,ja cent bar. 

For r~in comprossion merr~ers, the end tie plates shall havo a 
length not loss than l~ timos the perpendicular distance botwoen the lines 
of rivets connecting thGm to the merr~er and with a rivet. spacing of tho pro­
ferred minimum, and tho int.orn.ediat.o tie plates a length not less than t.hat 
distance. For main tension mowers the end tie plates shall havo tho length 
above specified for end tie plates on main cempression members ana. the length 
of the interT.'ediatc tIc plates shall be not l oss thaT: 3/4 the lenr;th specl­
fied for irrtermodiate tie plates on compres sial"'. mcn;"':'ers. In tem;: .on rncnbors 
whose elements are connected by tis pl"-t~s cnl~', the distance center to 
cerrter of plates shall not exceed::; foet 0 

For lateral struts nnd other seconjo,ry n0ribors, the length of end 
and inte=ediate tie plates shall be not 10ss -t lun 3/4 the perpendicular 
distance between the lines of rivots conne ct ing 'iO he!:! to tho oonbor. 

Lacing Bars: The lacing of conpression tlDnbors shall be propor­
tioned to resist a tro.nsverse shoar not loss than t:lat calculated by tho 
i'p=ula: 
."-, 

S = 300 A 

Where S ~ transverse shoar in pounds 

A _ gross area of nenber in square inchos. 

This shear shall bo considered as dividod oqually anong all 
stiffening ' parls in parallel plnnes, whether [,-'lde up of cont'inuous pIntos or 
of lattice. The stress in tho individw.l lacing bar sho:ll be takon as tho 
conponont of the shear, in the diroction of tho bar, in caso single lacing 
is used D..l1d h.'1.1f thnt [mount if cauble lacing is usod. Tho sizo of the bar 
shall be determinod by the 001= fornula in vrhich "L" shull bo taken as ·· the 
distance botweontho connections to tho J:lc'1.in sect ions. 

Tho ninirum width of lacing bars shall be ·: 

For 
11 

" 

7/8 inch dia:Jeter rivots 
3/4 .n 

5/8 " 
11 

" 
11 

" 

- it' inches 2i 11 
_ 2 · n 

Lacing bars having tvrp rivots in each and shall be used for ' 
flanges 5 inches or more in width. 

The nini!:".= thic1mess of bars shall be 1/40 of t110 distance be-
. twoen end rivets in the aajl~ of singlo Incingand 1/60 of this distance for 
double lacing. 
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Double l acing, riveted at the intersections, shall be · use~ when 
the perpendicular dist.ance between rivet lines exceeds 15 inches. 

The inclinat i on of single lacing shall r;ene rnlly be ab o·~t sixty 
degrees a nd fo::- oo·"b l e l acinG i t shall be abeut forty five degrcc " ·co the 
axis of the rncmt·(T ·, 1'c;rlr.8 "'l!OrC , the maximum spacing ofLlacing bars sM.ll 
be s .... ch ·;:'hat the r a"\.io of lel::;th to rad ius of gyrat ior. (r) for tho portion 
of singlE)" flnnge oet woe n consElcutive connections will b e smaller than this 
rat io for tho memo€) r as a whole. 

Shapes of equivalent strength may b o used instea d of flats. 

Net Section at Pins: Pin-connected riveted tension membe rs shall 
have a net section, both through the pin hole and back of the pin hole, at 
l east 25% in oxcess of the nElt section of tho body of thEl mElmber. 

NElt Section of Rivoted Tonsion '!embe rs: In co.lculntion tho 1'0-

quired area of rivetod tonsion membe rs, not sections shall bEl used in 0.11 
cases, and in deducting rivet holes th~y shall be taken as 1/8 inch larger 
than the nominal diameto r of the rivet. 

The net section sha ll be the least area which can be obt:tined by 
doducting from the gros s sectional a r Ela, the area of halos cut by any straight 
or zigzag section across the membe r, counting the ful l area of the first halo 
and a fractional part of each succeeding hole, the fractional part being 
determined by the formula: 

whe r e 

x-I _ S2 ----
4 gh 

x : fraction of rivet hole to be deductod. 

S ;; stagger or l ongitudina l spacing of rivets 
with respect to rivot on l ast gage line. 

g distunec b etween gago l ines, or transverse spacing. 

h = diameter of rivet holes, or nominal diamEltElr of rivet 
plus 1/8 inch. 

Location of Pins: Pins shall be locatod, "ith respect to the 
neutral axis of the members, se as to reduce to a minimwn sElcondary stresses 
dUel to b ending. 

Pin Plates: Pin platos shall b e of suffifient thickness to pro­
vide the required bearing urea upon the pin; thoy sha ll be as .r:j.de a s the · 
dime ns ions of the rncI!'ller \Till allow ; and their lengt\l, moc.sured from pin 
center to end, shull be at least equal to t.he width . ·Pin plates shull con~ 
tain sufficient rivets to dist ribut.e their due p r op ortion of the pin pressure 
to the f"ll cross s cotian. of tho rr.ombe rs; onl y the rivets lo cat.ed· within two 
lines drmm from the p i !'. center toward t ho body of the rr.onbor a lld inclined 
at 45 degrees to the axis of the nenbe r shull bo cons i dered e ffoctivo fo\, ..' 
this pUl-pOSO. In tno caso of neJ:l.bers composed of web platon· anq :I''l,anget . 
a ngle s (with or witnout. a covo r plate ) thero shull be at l east onEi 6.a~sl.d0 
pin plato covering tho vertical l egs of the flange a ngles . 
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At. t.he ends of compression members at. le,,~t.. , one-p<,i..r of pin plat.es 
shall extend not less t.han 6 inches beyo!ld '-C;ho 'noa r odge of t.he t.ic p:,,1:.0. 

All pin-conneci:.ed compression members shall be provided with 
hinge plat.os having a mini!!'um t.hickness of 3/8 inch. 

Forkod Ends: ForkEld ends on compression members .7ill be p(nnit.t.od 
only when unavoidable. When used, a sufficient. nu,m,or of pin pJatos eno.l1 
be provided ,to give each jm7 t.he full st.rengt.h of the cOr.1prossion member. 
At. least. one pair of t.hese plat.es shall extend to t.he far edge of t.ho tie 
plntes, nnd t.ho othors not. loss t.hnn 6 inches beyond t.he nenr odgo of t.he t.ie 
plat.es. 

Pins and Pin Nut.s~ Pins shall be proportioned for tho ~icun 
shonrs nnd bending !!'.emcnt.s by t.he st.ros ses in t.he l'lC,m,ers connoci:.ed. If t.hen) 
nre oyo-bnrs nmol'.g t.ho parts conneci:.ed, t.ho diameter 6f t.he pin shall bo net. 
loss t.hnn 2/3 ef t.he widt.h of t.he widest. bar nt.t.nchod~ Pins shall be of 
sufficient lengt.h t.o securo a fUll bonring of all pnrts conneci:.ed upon t.ho 
t.urned body of t.he pin. They shall bo secured in posit.ion by he=o;o=l 
chnribered nuts or by hexngonal solid nut.s wit.h washers. Where t.h.) pU,S aro 
bored, t.hrough rods with cap wnshers tny bo used. In genernl, =11eaole' 
cast.ings confoming to t.he'requirelJont.s of "Material Details", Hem 100.28, 
shall be used for pin nuts. Pin nut.s shnll bo socurod by cot.ters in t.he 
screw ends. 

Bolt.s: Unless specificnlly aut.horized, bolted conneci:.ions will 
not be pemitt.ed. Bolts, when used, shall be unfinished er t.urned as spoci­
fiod and shall moot t.ho requirements of Itom 59 . 31. 

Bolt.s in tension shall have double nuts. 

Upset Ends: Bars and reds with s crew ends s'1nll be upset. to 
provide a eross seci:.ional nroa at. t.he root of t.he t.hread which shlill exceed 
the net. soci:.ien of t.he body of t.he ne:cller hy nt least 15 per cent. 

Sleeve Nut.s: Sleeve nuts shall net. b e used. 

Expansion: Provision for oxpnnsion and cont.mci:.ion, t.p t.he extent 
of 1/8 inch for each 10 feet of span, shall be made for all bridges,. Expan­
sion ends shall bo firmly soc:urcd o.gainst. lifting o r lateral mover.crrt. 

Expansion Boarings: Spnns ef loss t.hnn 70 foot nny bo arranged 
t.o slide upon =t.al plnt.os Tlit.h smoot.h surfaces. Spnns of 70 feet. and ovor 
shall be provided "Hh rollors or rockers or ,rit.h the spe cinl sliding boo.r­
ings des cribod bol=. Noither rollers nor rockers shall bo used for expnn" 
sion bearings at. the t.op of trostle pos;.s. 

Fixeo, Boarings: Fixod benrings shall be firmly nnchorod. 

Hinged or Pin Bearings: Spans of 70 feot. nnd over shnll hnve 
hingod or pin boarings nt both ends. Tho podest.als or shoos shall be so 
designed that all loads \7ill nci:. t.hrough tho end pins which will be locat.ed 
diroci:.ly ovor the geomet.rical contor of t.ho bearings. 
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Rollors: Expansion r olle r s sh~ll bo not loss thnn 4 , incnos in 
d i amet e r for span l enp;t.hs of 100 feet o r less and this minill!nll! c-hall be in­
creased not. l os s than 1 inch for each R.ddit. ional 100 feet of span , and pro­
portion!tlly fo r intermedi"te 113"1':ths. '1'hcy shall be conne cted. top.;ether by 
Sllbstant.ial sido bars and s hall be effectuallyg;gi:a'ef! so as to prevent lateral 
movement, skewinp;, or creepinr;. The r oll e rs and 'Dearing platos shall be' .. 
prctected from dirt and water as far as poasible, a nd the construction shall '" 
be such that water will not be reta inod and that the roller nests may be in­
spected and cleaned with the minimum difficulty. 

cast iron. 
Rockers: Pin bea ring expansion rocke rs shall be of cast. stee l or 

Special Sliding Expansion Bearings: Sliding plates for t he ex­
pansion bearinp;s of spnns of 70 feet and over shall be of Clas s A bronze, 
as prescribed unde r itom "Structural Steel". Thes e plates shall b e cham­
fe r e d at the ends and shall b e held securely in posit ion, usually by being 
inset int o the metal of the pedestals and sale plates. Provis ion shall ~e 
!!lIldo against any acclllln11ation of dirt which will obstruct their movement. 

Pedestals and Shoes: Pedestals and shoes sr~ll be designed to 
se cure rigidity and stability and to distribute the reaotion uniformly over 
the ent ire bearitig area. Prefe rably, they shall be made of co.st ~"el or 
structural steel. The bottom bea ring widths shail not exceed the top bearing 
widths by more than t\1ioo the depth of pedestal and, whe n involving pin 
b earings, this depth shall be measured from t he cente r of pin. 

Whe re built pedestals a nd shoes a r e used, the web ' plates a nd the 
angles connecting them to the bas a plates shall De not less than ~ inch 
thick. If the size of the pedestal permits, the T,ebs s}-~ll be rif: idly 
connected transve rs e ly. 

Inclined Beari ngs : For spans on an i~clined g rade a nd \1ithout 
pin or hinged bearinr:s, t.he sale plates shall be bevel ed so that the sub­
st.ructu r e bridp;e seats will be l evel. 

Anchor Bolts: Trus ses , girde r s nw I -beam spans shall be se curely 
anchored to their substructures. Anchor bol ts sPall be r oughe ned by being 
scr ew-threaded or swedged t o s ecure 0. satisfacto,-y g rip upon the n""terial 
us ed to embed them in the hol es. 

82- 1625-17 

The follOl7ing are the minimum requirements fo r each bearing: 

For I-beam spans, the outer beams shall be anchored at each 
end . ,Uh two bolts 1 i n ch in diamete r, set 10 inches in the 
masonry. 

For girder and truss spans, 50 feet in l ength or l ess; 2 
bolts 

1 inch diameter, set 10 inches in mason.ry. 
51 to 100 feet in length, 2 bolts, I i in~h diameter, 
set 1'··0 " in masonry. 
101 to 150 feet in ' length,2 bolts, l~ inch diameter, 
set 1 5'; ~.n ~s()nry!) 

101 to 150 feet in lGngth,4 bolts ,l~ inch diameter, 
801:. l' - 6 t! i n WilS onry. 
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Anchor bolts subject to tension, as in the column bases cf t,rclst::'e 
bents and towel's, shall be designed to engage 0. ll'.::tss of r.msonry which will 
SElcure a r esistance e qual to Ii tblElS the calculated uplift. 

Floor System. 

Floorbeams: Floorbeams prefe,-ably shall be at right angles to 
the trusses or main girde:-s and shall be rigidly connected thereto. In 
general, i'loorbeam connections shall be located above the bottom chord and­
in riv~ted work, the. bottom chord lateral system shall engage both the 
bottom chot-d and the floorbeam. Floo!'bea!ll connections to pin- conrl€JctEld 
trusses preferably shull be above the bottom chord pins, but, if located be­
low, the vertical posts shall be extended below thEl pins to securEl rig~5 
conne ct ions to the floorbeaDlS. . 

End Floorbeams: Except in skElw bridges, er,d floorbeams shall be 
provided in all truss and girder spans. E~d floorbeams preferably shall be 
dElsignEld to permit thEl use of jacks for the future 1 i.fting of the super­
structure, under which condition 1,he specified unit str<)sses shall not be 
exooeded by more than 50 per oont. 

End floorbeams shall be arranged to permit -future painting of the 
sides of the beams ad,jacent to thEl abutment backwalls. 

St ringers: StElEll stringElrs preferably shall bEl rivetEld botween 
the floorbeams, with end connections to thEl floorbeam webs. 

End Struts: When end floorbElams are not usod, the end panel 
stringers shall be socured in .correct locations by end struts securely con­
neotEld to thEl stringers and to the =in trusSElS or girders, The end p::cnel 
lateral bracing shall be rigidly attached to the main trusses or girders and 
shall a lso be attached to the end struts. Adequate provision shall be made 
for the Elxpans ion movement of stringers. 

End Connections for Floorbenms ond Stringers: The end connection 
angles of floorboa~9 and stringers shall be not less than 3/8 inch in thick­
ness. TIhen milled ends n re required, the thickness of connection angles 
shall bo 1/16 inch grentor thnn for connElction angles neL l'equired to ue 
milled. Except. in c..'l.ses of special end flcorbeam details J end conneotions 
for floorbeams and stringers shall be mude with two anglEls at ench end. 
Bracket or shEllf anglEls which may be used to furnish suppo~ during erection 
shall not be considered in determining the numbor of rivets required to 
tramsmit end shenrs. . 

End connection angles shall dovelop the full depth of the webs by 
having a l ength as great as the flanges will permit. 

In the p:-eparation of ond conneotion details, special care shall 
be exercised to provide nmple clearance for the driving of field connection 
rivets. 

The use of any type of floorbenm hanger which does not prevent all 
rotation or l ongitudinal notion of the floorbEla"" will not be permitt,ed. 
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Expansion Joints: To provide for .expansion and constructic:J. 
movement, suita'ole floor expar,sion joints shall b3 provided at the eX?anGi"h 
ends of all spans and at other points where they may be required. 

Apron plates, when used, shall be designed to properly bridge t;lP 
joint and to prevent, as far as possible .• the deposit of roadway debris ·upon 
the bridge seat> 

Br?cing. 

Design of Bltl.cing: Lateral, longitudina i and transverse bracing 
shall be composed of angles or ot!ler sl-.apes cffe ri,..g resistance to deforma. .• 
tion when suhjected t~ compressive stress, and shall have riveted connectio.ns o 

In general, bracing shall consist of a double system of diagonal 
tension members with transverse compression members. The diagonals in each 
system shall be proportioned to carry the total lateral stress in tension, 
the transverse stnlts, ~or floorbeams) acting as ccmpression members fo·" 
both systems. 

All intersections of lateral and sway bracing shall be riveted to 
add rigidity and prevent deformaticns. 

Lateral Bracing: Bottom lateral bracing shall be provided in all 
bridges except I-beam spans, from which it may be omitted. Bottom laterals 
preferably shall be supported by rigid hangers at the intetsections. 

Top lateral bracing shall be provided in deck spans and in 
through spans having sufficient head toom. 

Lo.ternl bracing for cor"prossion chords shall pr0ferably consist of 
either b10 or four anglo latti00d·sections; and so designed as to effectively 
engage both flangos of the chords. 

Lateral bracing shall have concentric connoctionS to chords at end 
jOints, and preferably throughout. The connections between the latoral 
bracing and the chords shnll be dosigned to avoid, a s ;o.r as possible, any 
bending stress in the truss members. 

Portal and SWllY Bracing: Through truss spaM s!lall have porc,al 
bracing, preferably of the two plano or box t~'Pe, rigE:i.y connected to the 
end post and top chord flanges, and constructod a s deep as the minimum clear­
ance will allow. When a single plane portal is usod i:i:, p"oferably shall be 
located in the central tI1lESverse plane of the end pos1;s, with diaphragms 
between the webs of the posts to provide for a proper distribution of the 
portal stresses. The portal bracing shall be designed to take the full eIl\l 
reaction of the top chord lateral system and th~ end posts slJall be designed 
to transfer this reaction to the truss bearings. 

Deck truss spans shall have o.dequate sway bracing at the ends and 
at all intermediate panel points. This bracing shall occupy the full depth 
of the trusses below tho floor systom. The bracing slw.ll ·be proportionod to 
transfer the end reaction of the top lateral system to the sub.structur.e. 
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Through truss spans shall have sway bracing at each inter!ll6d!..at", 
panel point if the height or-the trusses is such as tc permit (l depth of 5 
feet or more lor the bracing. TIhen tile height of' the trusses "ill n<.>t per­
mit of'. such depth, the top lateral struts sh.."ll be provid6d with knee : 
braces. Top lateral struts shall be at least as deep as the top chord • . 
Sway bracing shall be of ample strength to transfer one-half of the wind 
pressure to the leeward truss. 

Cross Frames: Deck plate girder spans shall be provided with 
cross frames at each end proportioned to resist a ll ·lateral fOl'ces and shall 
have intermediate cro"s frames at intervals not exce"di '-'g 15 feet. These 
frames shall be con!1.ected ' to the outstanding lags of tho stiffener angles 
and to the girder flanges 0 

Low Truss Spans: The vertical truss members s.nd the floorbeam 
connections of low trtlSS spar,s shall be proportio_ned to resist a later-al 
force, applied nt t.he top chord panel points of' the trllss determined by the 
following ~quation: 

R = 150 (A J p) 

where R = lateral force. in pounds 

A : area of cross section of chord in square inches 

p - panel length in feet . -
This r5.gidity may be secured in part by extending one or :both of 

the floorbeam conIleci.ion angles upward along the inside of the post,' Prefer­
ably outrigger brnc:kots attached to the vertical posts on the outside of the 
trusses shall nc;) be used. 

Through Girder Spans: Through plate g irder spans shall be stiff­
ened against laternl deformations by means of gusset plates, 'or knee braces 
with solid webs, at mched to tho st iffener angles and floorbeams. If the un­
supported length of the inclined edge of the gusset plate <>xooeds 60 times 
its thiCKness, the gusset plate shall have stiffenor angles riveted along 
its edge. 

These braces generally shall extenf to the clearance line and. 
preferably shall be spaced not farther apart than 15 feet. 

of the 
be two 

3' 6" 
force 

Railings: 
bridge for the 
classes, viz: 

Sullatantial railir.gs shall be provided along each side 
protection of traffic. In general, the railings shall 

I. Railings suitable for use on country bridges which are 
not subje ct to general pedestrian traffic... . ',. 

2. Railings for the protection of pedestrians on bridge in 
cities or villages. 

The top mil of ull railings shull be located approximately 
above the bridge floor and shall be capable of resisting a horizontal 
of 100 pounds per linear foot. 
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:tail·~.r:.g~ of the fir~t l..~la;Js !Il8..~. cO:1s ist of not les .1 tha.I: tWJ 
lines of horizont·al nl~ ls of' apP·l"cP."ed s e tJt, ion~ 

R'3.~~lir.',gs of the C)econd class shall 
horizontal rs.il c;onns ci:.8d by a sai-L&'oJ.e web. 
the floor a nd t:,e IJ\'{03:O ra~l shall net exceeit 

cona ist of an upper !l.nit lOVler 
The clear d istance hst,ween 
6 inches. 

Preferably the unsupported le"gt h of any rail section sha:a not 
exceed 8 feet and all CO:r1I.&.0 ct. ~orA:J 1, 'J po~-Ls / t ~1"'3S rr~e~e l"'t., ot c., J shq.ll (;on·· 
tain not less tha" t-;ro i-i.ve'cs each. lu"ple provision shal l be made for m07e­
ment due to telIl!'erc.ture. 

Piate Girders. 

Proportioning: Plate girde rs shall be proportioned either by 
assuming tho flanges to be ccncen~~l"a-:'ed at their centers of gravity or hy 
the moment of inerlia of the net section. In the form.o r case 1/8 of tho 
gross area of the web is available as net f l ange ".r e,,- , but tho effect i -,e 
depth shall not be assumed to be greaterethnn the diztanco back to back of 
flange angles. For girders having unusu&l cross sections, the moment of 
inertia method shall be us od . 

Fl"-nge Sections: The gross s ection of the compression flango shall 
be not less than the gross section of the tension flange. The cempression 
flange prefe rably shall be stayed against late rnl deflection at ~ntervals not 
exceeding 12 times its width~ ' 1' 

The flange angles ' shall form as large a pClltion of the gross area 
of the flange as proctiooble. 

When flange cover plates a r e used, at least om' plate on tho top 
flange shall extend the full length ef tho girde r. Any additional flange 
cover plates shall be of such lElP.gth an to allo" two rows ef rivetz to b o 
placed at ea ch end of the plate boyond its theoret ical end, and thore shall 
be a sufficient nu.1!ber of rivElts at the ends of (Oach plate to dove::'op its 
full stress value before the theoretical end of tho next outside l,:;'a-\'e is 
reached. 

Flange cover plates shall be equal in thicJmess, or shall c1iminish 
in thickness from the flange angles outward. No plate shall have a trl:.ci<:ness 
greater than that of the flango angles . 

Web Plates: Web Plates shall be proportioned fer both the verti­
cal and horizontal shearing stresses. Splices in web p"-ntos shall bo avo ide&.:. 
as far as possible, but, -ahen used, they shall be designed to develep the 
full value of the Viob plato f or both bending; and shearing stres ses. 

Flange Rivets: The numbe r of rivets connect ing the flange angles to 
the web plates shall be sufficient to develop the increment of flango stress 
transmitted to the flange angles, combined with any load that ~s applied di­
rectly to the fl~_nge ·. For eloctric railways, one- vrheel load, "/1en applie d 
directly to the flange, shaE, be assumed to be distributed uniformly over 
a l ength of 3 feet. . 

Flange Splices : Splices in flange members shall not be used ex­
cept by special pei'mission of thE> Enginee r. Two members shall ' not be spliced 
at the same cross section, and if pra cticable, splices shall be located at 
points where thore is an excess of section. The net s e ction of the splice 
shall exceed by 10 per cent the net section of the member spliced. Flange 
angle splicos shall consist of tv;o angles , one on each side . Splico aggles 
sluill be fitted to secure close contact Tlith the rote rial spliced. 
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WobSp1-1ees: Web plates sho.ll bo synuru;,tirically spliced bJ' plat0s 
on each side • Wile splbo shall be e:;uni in strength to tho web in both s;-,cr •. · 
and memcnt. . The~e shall be at least hro rows of rivets on e'lch side of the 
joint. 

End St~ffeners: Plate girders shall havo stiffener angles over 
end bearings, the· outstanding logs of which shall be · as wide as the flp.nge 
angles will allOl"{ ana. shall fit tightly against th~. These enrl stiffeners 
shall be .proportioned for bearing on the outstandin(;, legs of the flCcnge angles 
no allem-ance being mr.de for the legs fitted to tho fillets of the flange 
angles. End stiffeners shall be ar~nged to transmit the total end roaction 
and to distribute it over the b<;larings. They shall not be crimped and the con­
nection to the '7eb shall contain a sufficient number of rivets to transmit 
the entire reaction, 

Intermediato Stiffeners: Intermediate stiffener,., angles shall be 
riveted in pairs to tho web of the girder. The outstanding' leg of each angle 
shull have a .ridth of not more than 16 times · its thickness and not less than 
2 inches plUll/30 of the depth of the girder. 

ing: 
Intermediate stiffeners shall bo spaced at intervals not exceed-

where 

(u) 
(b) 
( c) 

d - t 
40 

6 feet; 
The depth of the ,·reb; 
The distance given by the fonnula. 

(12000- S) 

d ._ distance between rivet lines of stiffeners in inches .. 
t - thicknes s of Yleb in inches. 
s : web ~hcar in pounds per square inch at the point 

considered. 

When the depth of the ,·ceb between the flange angles or side plates 
is less~than 60 times the web thickness, intermcdiate stiffeners =y be 
omitted. 

Intermediate stiffener nnglGs shall be pla'*C\. "t points of con­
oentmted loading and shull b.e designed to troillSnlit tho reactions to the 
girder web. Such stiffeners shall nct be crimpe·d. 

other intermediate stiffeners =y be crimped. 
Ends of Through Girders: The upper cprners of through plate· g-ird­

ers, where exposed, shall be neatly roundod to a radius consistent with the 
size of · the flange angles a1!ld the vertical height of the girder above the 
roadway. The first flange plate or a plate of the same ~idth will be bent 
around the curve and continued to the bctton of the girde,-. :Ln a bridge con­
sisting of two or more spans, only the corners on the extreme ends need to 
be rounded, unless the spans have girders of varying heights, in which case 
the higher girders shall have their top flanges neatly curved d~ at the 
ends to meet the top corners of the girders in the adjacent spans. ., 

End Bearings: End bearings of girders on masonry s·hall be raised 
above . f,he bridge seat by metal pedestals or plates a height of at least ·.2 
inches. · 

'. 

~: 

Sole and Masonry Plates: Sole· and masonry plates shnll each be 

not less t~~:: i::hg:::::) camber will not be required in plate girders ;,;~:t ·~~{ 
except for long spath; or special condit"ions·. When used, ~ it .shall be suff:i,r ",. ? 

·; p?;,ent ,fi.n nnount to meet the requirer.lents of the engineer. 
':-~i;~" . 
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Muin Features: :?reference Vlill be eiven to tru3ses with si:ae1a 
intersecting ':;eb Jrm.Jl:o rs or othor forms of trusses possoss i ng tho loast aT .. " 

biguity in c omputod stresses and the groatest olom:mt s 0: sorvicea1>ility. 
Adjustablo rrom;,ers in any part of tho st r uctu!"e yl'eferably shall' be &voidecl . 

~!cmbors shall bo s;nnr.x,trical about the contral plo.tes of trussos and all . 
parts shall bo Sl' ,t(;s i gnocl that they co.n be inspc(;ted, cloo.nod ann. pa.intod. 

Thro1.:gh riveted and pin- connected spans will gener::o.lly ho.ve in­
clined end posts. Low truss s:!?ans shall be cf tho ri'ieted type . In low 
truss spans, laterally unsupported hip joints or "flying hips" shall be avo ide c' .• 

Top Chords a:ld End Post s: Top chords and end :;:losts of low and 
through truss spans shall be made usually of t\'/O side segnBnts with one cover 
plate and with tie plates and lacir€ on the open sido. In chords of light 
sec tion, tie plates and lacing may be used in placo of a covor plato. 

Top chord.s of deck trusses subjected to direct loading shall be 
desig-nad for t;1e cros s bElncling occasiont'd by the de ad, live, and impact loads 
of the floor system, in addition to the diroct chord stresses, and all top 
chord splices shall bo proportioned for thoso stresses ;:md an;J shoaring 
stresses they may l'eooive. l',Ihoro tho shape of the truss permits, compression 
chords shall bo built continuous, with splicos l ocated as ncar the panel 
points as possiblo and preforably on tho side subjectod to tho samllor stress. 

The top chord sections of lcwl truss spans shall be so proportioned 
that the radius of gyration about the vertical axis of t he member shall be at 
least It times the radius of gyrati on about the horizontal axis. 

Bottom Chords: T11B bottom chords of riveted trusses generally 
shall be spliced outside of gusset plates near panel points and on the side 
farthest aJNay f rom the center of the span. 

Bottom chords composed of anglos preferably shall be detailed with ' " 
the v~rtical le gs of the anglos o"tondillg downward. 

Working Lines and Gravity Axes: For compression rmmbers forrood 
of side sogment s and a cover plato, tho working line shall coincide a~ nearl y 
as praoticable with t he gr av i t y axi s of the sect ion. For symmetrical sections 
t~ working line shall coincide with the gravity axis. For ,two angle bottom ':,. , 
chord or diagonal members t he Vlork ing line ~ be ta'<en as the gdge line riel;l.~. 
est the back of the ang le. ; ,. 

, Camber: Trusses shall in general be g iven a camber by increasing 
the length of the top chords an amount in each pane l length equal to three­
sixteenths inch for each ten feet of their h orizontal project ion. 

Rigid Members in Pin-Conneeted Trusses: Pin-connected trusses 
shall have stiff rivetod rnombors in tho bottom chorQs of tho first two main 
panels at oach ond of tho span and all wob lmmbers performing the funotion 
of suspenders shall be of stiff riveted construction. 

Counters and AdjUGtable Membe!"S: Rigid counters are pre ferred. 
Adjustable counters, when used., shall l>.ave open turn- buckles and in the design 
of these mambors an allowance of l C,OOO :!?ounds shall be made for initial stress . 
Only one set of diagonals in any po.r.ol shall be adjustable . Sleove nuts and 
loop bars shall not bo usod. , 

Eye - Bars: Eye - bar heads shall have a cross sectional area thr.ough 
the canter of the pin hole exceeding tha.t of tho body of the bar by at l,east 
40 per cent. The net section adjacent to the hoad shall bo not less tllB-Il that 
of the main body of the bar. Tho thickness of tho bar shall bo not less th,an 
1/8 of t ho width and not groator than 2 inchos. Tllo forms of the head shal,J: 
be submitted to tho Engineor fo r approval before tho bars aro made. The dia­
motor of tho pin shall be not ·los s than 2/3 of tho width of the widest bar 
connectod. 
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Packing Dye-Bars : The eye-bars of a set shall be ::>ac~re d syr.noo~r! "-
cally about the centl'al plane of the truss ana. as ncarly iXlr",llol "'s practi . 
cablo, but in no caso shall the inclinat iOll of "'lly bar to the plano of tilD 
truss oxceod 1/16 inch por foot. Bars shtl.ll be pa,clll d as closely as practi­
ctlble and hold ago.inst lo.toral movorront, but thcy sh~ll bo arrnngcd so th2.t 
adjacent bars in tho satro panel will be separated by at loast 3/4 inoh. 

All intol'sooting diagono.l bo.rs not fr;r onough apart to 0100.1' orioh 
other at all times shall be well clamped together at intersections. 

Stoel filling rings shall bc provided, whon required, to prevent 
latoral movorronts of oyo-bars or othor rrombors connected upon pins. 

Diaphra."oms: DiaphrD.gms shall bo provided in the trusse s at the 
ond connecti ons of all floorbeo.ms. In gener",l, such "dio.phragms shall extend 
dOVin to the bottom flanga of tho floorboo.m and for o.t leo.st two rivet sp..".Ccs 
above tho top flanga. 

The gusset plates engaging the pedestal pin at tlw" end of a truss 
shall be rigidly connected by 0. diaphragm which shall , in genenl tD.ke direct 
bearing on the pin. Similarly, the pedostal webs shall, where practicable, 
bo connectod by diaphragms which shall in general tr;ko be~ring on the boam. 

A diaphragm shall bo providod botweon gusset pla.tos ongaging main 
members whenever the end tic plo.te is locatod not a d. istanco of '1 feet or more 
from tho point of intersection of the members. In 5~noral. tho web of this 
diaphragm shall be located in the plane of the latticed flange. 

Sole and Masonry Plates: Sole and m3.sonry plates supporting 
trusses and columns shall each have" a thickness of not less tha.n 3/4 inch. 
Tho bottom chords of trusses S:1~ll bo raised above the bridge scat at loast 
2 inches by tho use of motal plates or pedestals. 

Viaducts 

Typo: Viaducts shall consist usually of a.lter=to tow~r spans 
a.nd :free spans of plate girders or riveted trussos supported on trestlo towers. 

However, in viaducts having a column height loss than 35 feot, trestlo bents 
may a.ltornate with tho towors. 

In viaducts roquiring freedom of waterway and in structu;'c s hav­
ing a less total column height than 20 feet, the !lumbe r of intel'lOOdiate tres ­
tle " bents may be increased over that specified above but, in genere.l, shall 
not exceed four in numbor. Ample rigidity shall be sccured in tho attachment 
of the suporimposQd spans to tho column caps of the ~ts. 

Bents and Towors: Each trestle bent shall be composod preferably 
of two main sup~orting collli~s. Towers shall bo composod of two bents rigid­
ly braced and struttod both longi tudinally and transve r sely. 

Single Bonts: Whore viaduct J.lpa.n3 are supported on single bents, 
such bents, if less tha.n 20- feot in heights, shall be pin-connected to their 
base sections or shall be des i gned to rasist bending. 

Battor: Columns proforably shall have a tra.nsverso batter of 
not loss than 1 horizontal to 12 vertical. 

Depth of Girders: 
ably shall bo uniform. 
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Girder Connect ions: Girders of tm7er spans shall be fastened at 
each end to the tops of the columns or to the cros s g irders. Girders bvtweeu 
towors shall have oue end rivoted, and shall be proviclcd with an effoctivo ox­
pansion jOint at tho other end. No bracing or sway f rame shall bo connnon to 
abutting: spans. 

Bracing: Towers shall bo thoroughly brace d, both transversoly ' ani'_ 
longitudinally, wi';h a doublo systom of stiff t onsion die.gonals with rivotod 
connoctions. LOTJg '_tudiTh'l.l and tr::msvorso struts 8r.all bo ? lacod at caps and 
bases and ,at all intermodiate p.:mol points. Al l br:l.c ing c OTllloctions arc to 
be made by gussot platos. 

Column splices genet'ally shall be l ocated close to and abeve 
the panel points of tho bracing. 

Horizontal 'diagonal bracing shall be provided at the tops and 
bases of towors and at least at all intormodiato penal points of the lateral 
bracing whore the tow~r columna are splicod, 

Provision shall be made in column bearings for expansion of 
tower bracing. The struts at the base of towers shal l be strong enough to 
slide the movable shoos with the structure unloaded. The coefficient of fric­
tion shall be taken at 0.3. 

Sole and Masonry Plate s: 
be not less than 3/4 inch thicle. 

Sole and !l!asonry plates shall each 

Anchorage: Viaduct bents preferably shall have a sufficient 
spread at the base to provont tonsion in any windward log. Whon this is im­
practicable, tho OOblln:n anohoragos shall be dosi~d to safely rosist not loss 
than l~ timos tho calculatod uplift. 

Method of lIeasur8ment. The quant it ies of the various pay 
items which constituta the structure constructed and completed in accordance 
with this specification and accepted, sr.all bo mea surod for payment according 
to tho Plans and specifications for tho sevcral items, and in torms of tho 
corresponding units proseribod for the sovcral pey itoms. 

Basis of P!'.'llront. These measured quantities shall be paid for 
at the Contract unit prices bid for the several pay i t ems, which payment and 
prices shall be full compensat ion for furnishing , f abricating transporting 
and erecting all materials , f or all shop work, :pl!.inting and field work, for 
all labor, oquip;TIOnt, tools and incidentals , nocossary to complete tho , struc­
,tU1"O s rondy for usc. 
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a3. J'HIJER S'rRUCTUreS 

Descrintiqg. All timber structures shall be built as indicated on 
the PUns conforming to line, gTade, dimensions and design shown and in ac­
cordance with the Spacifications for Piling, Conorete, Untroated TimboI', 
Troatod Timber, and other pay itoms which aro to constituto tho complote 
structure • 

~1aterial. (l) All tL'Ilber shall be sound and sawed standard size, 
straight, out of wind, and shall be free from defects such as decay, worn 
holos, injurious shakes, checla> and crookod, cross or spiral grain, large, 
100so or unaound knots, knots in groups, largo pitch pockOts, or other do ­
fects that might impo.ir its strength and durability. Unloss othorwiso speCi­
fied Wane rM.y show on only ono corner of a pioco. Wane shall not oxcood ona ­
half tho longth of tho pioco nor moasuro more than ona inch across tho faco 
of tho wano. Not more than 10 per cant of too piocos of ana size may shoVi 
any wane. 

(2) Standard Size and Dressing. Rough timbers sawed to "Stan­
dard Size" shall '00 interpreted to I!llan tbat sawn rough timber shall not be 
over t inch scant from actual size specified. For instanco, a 12 x 12- inch 
timbor shall measuro not loss than 11- 3/4 x 11-3/4 inches. "Standard Drass­
ingot shall bo intorpretod to moan that not more than 1/4 inch shilll bo 0.1-
lowod for dressing oo.ch surfaco. For instanco, a standard 12 x 12- inch 
timboI', dressod four sidos, shall lIlOasuro not loss than 11-1/2 x 11- 1/2 
inches. Or ttSound tf 

13) All timber shall be classified as · "Dense ,"/and as ''Treated'' 
or ''Untreated''. . 

(4) "Sound Timber" shall I!llet all the re'l.UirellOnts set forth 
abovo and may bo usod for co11unns, sills, wheelguards, bulkhead sheeting 
and bracing. 

(5) "Denso Timbo r" shall bo required for truss mmbors, floor 
beams, stringers, caps and floorir.g. Dense timbor shall mot all tho re ­
'l.uirom:mts SE>t forth abovo and shall bo classifiod as follo.v5: (a) Dense 

. timber of Longleajj. Pino, Short loaf Pino, and Cuban Pine; (b) Denso fimber 
of Coast RogionIIDuglas Fir; and (c) .Denso timbor of othor specios,. 

(a) Denso timber of Longloaf' Pino, Short leaf Pino and Cuban Pino 
shall show at one end or too othor an avorage of a.t loast six ==1 rings 
po.r inch and at least 1/3 SUllllllCrwood, all Jroasured over tho third, fourth 
and fifth inchos on a radial lino £'rom tho pith. Wide ringed material cx- . 
cludod by this rule shall be aeeeptable provided the amount of smmrerwood 
as above measured shall bo at loast one -hillf. Tho contrast in color bo­
twecn sumrorwood and springwood shilll bo shilrp, and tho SUIIllJOlwood sha.ll bo 
darlc in color excopt in piece,; having more than ooo - half sunnrorwood. 

In cases where tjenbers do. not conta.in pith and it is impossible 
to locate it with allY degree of accuracy, same ins;;>oct ion sha.ll be made over 
throe inchos in Con approxima.to radial lim beginning at tho odge ooarest · 
tho pith in timbe r s ovor throo inches in thicknoss, and in tho socond inch 
of tho pioco mo.rest to tho ·pith in timbers threo inches or loss in thick- f. 
mss. 

In dimmsion material containing the pith but not a five-:-inch·. ..-:.&1 
{ 

r~ial line, which is less t;lall 2 x 8 inches in section, or less than 8 inch- ' 
es in width, that does not sllow ovor 16 square inches on the cross section, 
too inspection shall apply to tho sec6nd inch £'rom the pith. In larger ma­
torial that dcos not show a 5-inch radial lino. tho inspection shall apply 
to tho third inch farthost from pith. 
63-94- 1622- 1 
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(b) Dense timber of Coast Region 'Douglas Fi~ shall be strong tllr­
ber of trediUm 'rate ,of growth and show on one ond or tho other an average of 
at least six. annual rings per inch, and at least one-third summorwood moa"', 
surnd ovor three inches on a lino locatod as horoiroftor doscribed. Wido 
ringedm~terial, ~xcluded by this rulo, shall bo ' acceptablo providod the ' 
!l.mount of summer-Neod. as o.bovo masurod sOOll bo at loast one-half. Matori::"l 
in which tho pl'oport ion of SUJlurorwood is not c loarly discorniblo sOOll not 
be usod. 

WhO!" the least dilfflnsion is five inches or more, tho pith being 
present, tho line over which the rate of growt h ,and percent8i,"O of su:rnroorwood 
moa.suremonts shall be mado, shall run from t ho pith to ,tho corner farthest 
from tho pith. Tho , 3-inch line shall begin at a distance from tho pith e qua, 
to two inches less than ona-half tho:; least dimensi.ons of tho piooo.. 

For all pieces not having the pith present, the cent'er of tho 2'­
inch line shall be ' at the center Of' tho end of the pieco, and tho diroctiorJ 
of tho 3-inch lino shall be at rig'ht angles to the a!ll1ual rings. : 

If a radial , line of three inches cannot be obtained, the meas'-lrO ­
mont shall be rnado ovo'r ' tho ontire radial line that is available . 

(e) Donso Timber of ' Othor Species. Othor species of timber for 
truss members, floor beams, caps and flooring shall be strict ly first qua­

lity. 
&; ~ntreated Tilliber. 

bending of 1500 to 1600 pounds per 
of Timbor shall bo usod: 

For designs based on a fiber stress in 
squa.ro inch; one of tho folloVling species 

Douglas Fir ,from Pacific Coast Region 
Longleaf' Pine 
Cuban Pine 
White Oak 

• 

Heart Requ'iremerit All untreated tilliwr sha'll show at loast 
eighty-five (85) ' percont hoartWood on any girth. 

(7) Treatcd Timbor. Timbor troa t ed by a. pressuro motliod to ro­
t 'ain ,8 ,to 12 pounds of 011 per cubic foot, a s horeinaftor specified, ,llJ1d 
so treatod thAt all sapwood ' is entiroly imprognated Vlith creosoto oil, ' 
soon fulfill the requiremonts for untroatod timloor oxcopt thet thore shall 
bo no hoart wood requirem:mt.. 

For designs basad on a. fiber stress in bending of 1500 to 1600 
pounds per squaro inch, ' one ' of tho following species of timbor shell be 
used: 

Douglas Fir from Paclf'ie Coast Region 
Longleaf Pine 
Cuban Pine 
Short leaf Pine 
White Oak 

Preservation Treatment. Tilliber to be treatod for preservation 
shall be cut and framed prior"to treatmont. ' Aftor troatmont no 1lllllOCOSSaiy 

cutting of treated piles or timber will be 'allowed. ' ," 
The .range of prci:ssuro ~ :tomperature and tirm dili'liI-tion'"l;lha:tl be , 

controlled so as to result ' inroaxinium ponotration by thoquantityO.f 'pro'; 
scrvativc in~octed, which shall permea.te all of tho sapWOod and as much of 
tho heartwood as procticabl{}. · 

Thea.'1lount of 'preservativ~ andmannor of troo..tllXmt, shall ',be as 
indicatod on tho plans and shall ful:fill tho ',following rcquirOlmrits: . 
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Timber shall be treated with the preservative specified by any 
standard full cell process to retain not less than 12 pounds of the 
preservative POl' cubic foot or by ~' standard ompty call procoss to 
retain not loss than 8 pounds of tho prosorvative por cubic foot, o~­
copt Douglas Fir, which shall bO treated to retain not-loss than 10 
pounds by any standard full coll process or 6 pounds by any standard 
empty cell process. 

Th9 preservative shall be Oll(l of the following grades o:l: cre-o­
soto oil or cro osoto eoal tar solut ion as diroctod by tho E~inccr. 
or indicated on tho plans, and shall meot tho following roquiroments, 

It shall not contain water in 
excess of 
It shall not contain matter in-
solublo in bonzol in oxcess of r 

Specific gravity of oil at 
38/15.50C., shall not bo less 

than 
The distillato bascd on water­
froo oil shall be within tho 
following limits up to 2100C. 

not more than 
Up to 2350C., not more than 
The float test of residue above 
3550C~ shall not exceed 50 soc. 
at 70 C. if the distillation 

Creosote Oil Creosote 
Grade 1 Grade 2. Grade 3 Coal Tar 

Solution 
3% :'f/, 3~ 3:; ,. 

0.5% 0.5% 0.5% 2'/0 

1.03 1.03 1.03 1.05 to 1.12. 

ro S 1• duo abov-o ' """",.on ,." e""o''''''s' l'C'" •. 't' "'; ... ;<lfC""" ..... <t.." , .. "d ' , &cd ~', n" ",,<If · ; ,. . . ." .,., J..; U<.:J';;.n~ • .il>..).J l.P~ I . <."1.- .... ... . . _ ., ;:;/0'-... _ ..... l"Up-. ~, ... ..,. " .:.. iiJ./O ,,~ ... ~ '-' t:...uf'N ~, .J., ... '-",'; 

Colm rcSd.dU.l~D.:o:f' -Oi:!lJ. no:t1. lnO:T.E)OC8 ~:3 1 ) r c ~ln r~\.)~lG ;';3 t 1::zfo 1::" .1?~)-..6%j. ~.; df. '::-~'~ C 

Thc fO=1l':o-ing Jto-st:fusll.a'i''lmbc': !lJ?Wl)c·±n racc'~o,,(W,i"'ll; i " .< ,.c r ;';" .b ) .. e f ~"'~ . 0 >c •• 
Standag;d JIIo-t;lioJi-s of,- ~.·.: : .iS'. ; Ir . ~! lh: D:Jsigi1at·ibn; :03.8-;]013:.',1" ,Y·\. - l c. 3 ': 'V,;~ ', l ! C 

'; mpMetmodi. O'ft-·Construction. Treated timber . shall be carefully handled 
without sudden dropping, breaking of out~r fibors. bruising or ponot'rating 
tho surfaco '{ii-tJ:p .t:0'0'1s:;2,': Ii;; shaiJL btc )}al!ldlod il/.tth CTbpy' .S>'Lj.I)gS"'}(' :Camj; dggs-, 
hooks ,..""..,'m' ...... i--po1:o s::· ·,'·'·"'~ !":] i-'noti·, :bc· u'. "'"""~C',·,1, · ,r ·"· r· ~c~ !~ .:; 'r. ,.r'.tr·:i ;'" r tr.:.'- -;.,·,·,;~ : 't " ~ ~ ' 1~ Vo4 " 1:'-'-.r..u ~ . . · ';j.,1.100:LU.· .• ,. .;;>'Uu,;. "-, ...... " ..... ,~, ...... ... ~.'- .... -'_." . .... ~ .".~=' .. . ~ .~ .. - , 

,.'" MiL. 111a'Ce s )lV11blr:o :J;}w)·,cs,u"£aco",O'£!. lr.o.a:tbdl Ximoor' ·'i·s~, ;tgokD~.n :by );cut'"'5 ; 
ting, boring or othorwi'se, shall be thoroughly coated with hot croosoto oil 
and than with a coating of hot tar ILUch.C~'!?()sc-t ··i_C;.L .. _,-._. __ . c."':;)~ ()t.o 

Pila caps slnll be 10 va 1 IJ.JJ.$.:...jr@3TOl.J411J¥..P.Y.9 n~~g:griJ')ILQ:h)iM 15qJUo s 
ihe ~:OOnt) o.nd:,Jb\)?, :Sticu::ro-dt tb':oach pile by a 3/4" diarootor dri:@:?l?.!l.ip:O:Qx-

~ , c' 

tocn:cli~ at loast nine inches into the p3,7w. 3,; :;"; 5;0 
l " SI1[:.].1. ' . . 'Tru~l'Sr. 'aniic lre-.nt':' j;;imbeTs shall be ahouurate ly cut, and framed to a 
oa,~b !\i t i ;ino's-1;Wh1. mb:ru:J!no:-;:t;ha.t'; if;hey .w11<1, nave 'il.wii1a bear.lng~ ovor tm:'Sont iro 
oo::nttabt :c<s~t.;af1.· tho j. \i()'.int. No blocking or shimming of any kind will be 
n:lJ,bwod51Th JIln;k1'iigc j.criintis:., lron1will opon joints be acceptod. Mortisos shall 
be 1t;Jl;uD to sizo for thoir full dopth ahl!Yl;onobS);Shall m::llID snug'<f:itt d;hbro-in. 
::h" dist. : A1l;1t <b61t.;hbl91S \-smll-be bored with an augur 1/16" smaller ~n di­

a.me::ter) :\;ha:n,!'!;he i\J'oU '. ';"MoriBises and tenons shall be "drmv bored." 
1';; 11 )':i i','! S'tr.inger.s.:· sha1ilH)13~ sized at bec.rings. _ Outside stringers may havc 

butt j'(l.intsC!b'utt·}1rntorior stringers s:!1al]f)'bo franx:.d to besif, ovor t:h6 full 
W-ilith) o'f;; :il.(00r 'bO'amcc0';!'; cap:;:at each end~~;1; Tho ();,w,s shall ·1Xi;; scpara:t;bd at 
l~ti.·bw';-h:ati'. inch."(:f0i;(i:ct;ro:~1e:iwculation of air and shall be securoly fas­
twroar~ .~a-->thli;. t'im'bO'r.(. twwh3!Cl!3'tlJoy rost. 
~, ,, ... - . )~:.'.,:-,~?-.q.; ' '~}.;~ !';:t~ t~. ·L:: . ~~;;0:: " 

..... :::- ~ ". Wh~ 'll¢d.1ihi5f'-lS~:l1~m; til. ~~"t}j$.~ ~i\!t_" " .' I · 
." .c· { ........ ,, ~. ; .. ..,. ' ;':'2' .• ,., ...... ?' . "-....' . .-:;"-... "" ... '('; .......... If<~ ... --e.~ ': ~. '.; f, ._ ........... en ~ .. a~ ,~ ......... ~...." .",_ \ . ' ....... l!:.~~,.. ..' "" .... . 

"Of1lpan Ibgu. :~1i"~'\ . '.. '. . " . ", '. ,; 
, .,, " ~' .. C", " ' '':.' " 
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Roadway floor plaruc shall have a nominal thickness either of four ( 
or three inches as ppecified, and an actUc1.1 width of not less than nine and 
one -half inches. Side ..... /alk floor plan1:: shall be surfaced to uniform thickooss-
It shall havo an actual minimum width of five and one-half inchos and thick-
ncss of one and five-oights inchcs, 

All floor Cllank shall be laid heart side down with one - quartor incl, 
openings and be spi:::ed to each stringer or roilir.g strip with _at least t\70 '/­
inch spike s for I<-inch plank amI two 6-inch spike s for 3-inch plank. Rough 
pl:mk shall be carefully ,;radcd ::'.s to thickness before l~ying, and bo l~id so 
that no two ~dj:l.cent planks vary in thickness more than 1/16 of ~n inch. All 
floors shall be cut to a straight lino along tho sides of tho ro~dway and 
Vlalltw:>y. 

Whee 1 guards, as shown on the plans, shall be constructed on each 
side of tho road. ':'hoy shall be r:>ised from tho floor by blocks throo inchos 
thiclc by 000 foot long, sp:>ced about five feet ::>po.rt cantor to centar, ~nd bo 
f~stonod in place by ~ 5/8-ineh bolt passing through tho wheel gu:>rd, c~h 
block and floor plank. 

~ailings shall be built in :>ccordance with tho designs snown on 
tho plans, :>nd slmll bo constructod in a workm(1nlike and sub stant ial manner. 
Unloss othorwise noted, all railing I!lD.torial shnll be dressed on four sides. V 

'*1tb~-. Pins may be turned, or split and dra7m, from clear /'-
sound wood of the kind specified on the plans. They shall be mado 6 inchos 
longer than the required finishod longth, and \7hon driven into placo shall 
have tho ir onds so.\·/ed off flush with tho surface oft6W member. 

Turned pins sr..a.ll be made from square!~a:.,gct parallel to the grain. 
One end shall be left square for about 1 inch and tho othor shall have a dull 
paint. The body of tho pin shall be uniform in diamcter ~nd 1/16 inch 10.1',,"01' 
th:>n tho diamctor of tho hole. Tho finished pins shall be free from knots, 
knot holes, poclmts, splits, 01' fl::>Vls which might impair their strength. 

Split and dravm pins shall be made from straight grained green 
lumber and be allowed to season. One end shall be hardoned and pOintod by 
charring. They shall be octagonal in shape and wllOn seasoned, the din.mctcr 
botween par:>llol facos shall bo tho samc ~s the diD..'1Xltcr of tho halos in 
which they are t a be driven. 

Bolts shall be of the sizes specified and must be perfect in every 
respect. They shall have square heads and nuts, and screw threads shall lIlake 
closo fits in the nuts. All bolts shall be effoctually checked aftor tho nuts 
arc adjustod. 

Washers shall be used between all bolt heads and nuts, and the : 
wood. Cast washers shall have a thickness equal to the diameter of tho bolt 
and a diam:lter of four tirros tho thickness. - For plato wo.shors; the sizo of 
tho square shall be oqual to four til1lOs, and tho thickness oqual to one-half 
tho diametor of the bolt. 

Painting Treate-d Timbers. Hot creosote oil shall be poured into 
tho bolt before tho insertion of- tho bolts, in such a manner that tho ontire 
surfaco of tho holes shall rocoivo a coating of tho oil. Aftor tho nocossary 
cutting has been dene to receive the cap, the heads of piles shall be given 
throo coats of hot creosote oil. Thoy mall then be covored with a coat of 
hot tar pitch ovor which shall be placed 0. shoot of 3- ply roofing felt or -gal­
vanized iron, or a covoo-ing ron.y bo built up of alternate layers of hot· tar 
pitch o.nd loose woven fabric similar to rnombrano w~ter-preofing, using four 
layers of pitch :md 'Ghreo of tho fo.bric. Tho COVal' shall IOOn.SurO at loast 
six inches more in oach dimension thnn too diamoter of tho pile. o.mi shall be 
bent down over tho pilo and tho odgos fo.stoned with largo headod roils, 01' ­

socured by binding with galvanized wire. After the cover is in placo the cap 
shnll be placed find drift-bolted ".s prescribod abovo. 
83-94~1622-4 
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tho \~: . Painting Untreated Timbers. In structures of untreated timbnI" 
r6~10 ng surfaces shall be thoroughly coated with a thick coat of red le~ 
palnt, ot.tar, hot asphaltum, or hot coal tar creosote before assembling,­
Heads o~plles~ ond, tops, .a~d all contact surfaccs of pile caps, floor. 
beams, artd strlngor ends, JOlnts and all conto.ct surfaces of truss members 
latorals, and ·oracos. Tho back fMO of bulkhoads and all other timber · in ' 
contact with earth shall be thoro,,ghly eoatod with ona of tho materials 
specified above, or n Carbolinou.'Il. 

Unless otherwiso SlXlcified, ralings shall be mOOe of untreated 
dressed lumber and shall bo painted with three ceats of paint composed of 
75% pure lead "-nd 25% 1I1nc white by weight, mixod in puro, raw linsoed oil. 

Turpentine dryer shall be added to tho paint in the avo rD.gC proportions o~. 
ona-half pint of dryer ·to one sallon of paint. 

All bolts passing through non-resinous wood shall be painted th 
two coats of rod lead lK'int at least 85% puro. r 

-------Besi.gn Details. Featuros of Loading are prescribed under Design 
Dotailsfor Steel Structures. Unit stresses will be as shawn on Plans. 

Method of Meas\lremont. "Treated Timber" and ''Untreated Timber" 
complote in place according to the !llans and those specifications will be 
mcasurod soparatoly by the thousand foot board measure. Measurements will be. 
computed from the dimensions shown on plnns, unless eh,,-ngos in such dimen­
sions h2ve beon authorizod by tho Enginoar. "Stc.ndc.rd" timber sizes will be 
used in computations. This measuroment will include only such timber as is 
a part of the complotod =d accopted work, c.nd will not includo timber used -/" 
for arection purposes, such as falsowork, forms, brc.cing , sheeting, otc. Any pili 

concreto masenry, or any supplementary floor wearing tops, whown on plans 
will be rooasured as provided in pertinent specifications. 

Basis of PaJl1rent. Timber Structure s complete in place will be 
paid for by the quantities as above measured at the contract unit price per 
thousand feot board measure bid for "Untreated Brid1;"'O Timbor" or "'rroated 
Bridge Timber," as the case may be, complete in plo.ce according to the plans 
or as directed by tho E''lg'inoer, which prices shall be full compensc.ti on for 
all materials, hardware, oquipm:mt, tools, labor, pc.inj;ing , preservative 
treatment, and all incidontals necossary to complote the structuro re~dy for 
usc; provided, however, that Piling, Cencrete, masonry and supplementary 
:fleor weD-ring tops shO\m on pla.ns will be paid for as provided in pertimnt 
spocificD.t ions. 
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84. CULVER2S Al;D reTAINING ;"ALL3 

De scriTlt ion. All concrete and masoI'..ry culverts, all pipe culverts, 
end-walls, and retaining walls, s"all be built as indicated on the Plans, con­
forming to line, grade, dironsions, and d.esign shown, and in accordance with 
tho specifications for "Concrote ,It "Masonry," and "Pipe ,It of the several 
varieties, and ot;lCr pay items which are to constituto tho complete struo­
tUl'OS. 

r::aterial s. and material requirel:l:lnts shall ])e e.s prGscribed for 
tho sevoral pay itoms involved. 

Construct ion Methods. All found.c.tions shall be inspected and ap­
proved by tho Engineer proviouo to placing any masonry of footing. All exca­
vations shall be carried to do~th of foundation rrcterials satisfactory to 
tho Enginoer rOGardloss of tho elevations shown on tho Plans, and unsuit­
able material shall be roplaced with approved. material if required. If rock 
bottom is securod, tho excavation shall be dono insuch a manner as te allow 
tho solid )rock to be eA~osod and prepared in horizontal bods for receiving 
tho masonry. All looso and disintegratod rock shall be remevod. 

Pipe culverts under the roa&bed shall be so placed that the mini­
mum distance from finished grade of roa<i.way t o too top of pipe shall be as 
provided in tllC following table: 

Inside 
Diam. 

12" 
14" 
15" 
16" 
18" 
24" 
30" 
36" 
42" 
48" 

l oam, 

TABIE OF MIND.!l'M ;EPTH3 OF GOOD FILL OR B.ALL.l.ST OVER PUE 
CULVERTS 

(On center line of roadway C, and outer edge of shoulder S.) 

Cast Iran Vitrified Clay / Concrete Inside 
" 111 eorr. f!ta{.IY",f,, 7 -.;/ Di~, 

C S C S C S 
11 - 0" 8" l' - 6 1f 1'-0" 1'-0" 8" 12" 
l~ -Olt 14" 

1 '_6" 1'-0" l' -0" 1,5" 
It_Oft 8" 16" 
1'-0" 8" 1'-6" l' - ¢l" 1' - 0" 8" 18" 
It-O" 8" 2' - 0" 1'-0" 1'-0" 8" 24" 
1'-3" 8" 2' - 6u 1 "-{)" 1" - 3" 8" 30" 
It - 6 ft 8" 3'-OIt p-s\' 1'-6" 8" 36" 
l' - 9" 8" 42" 
2' - 0" 8" 48" 

Noto : If thc matorial in tho fill cont ains much clay, silt,- or ' 
increaso tho above mininrum by 4 ". 
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When pipe is of the bell and spigot type, the bell end of the ]:i-o._ 
shall be laid u" grade and e.ll joints shall bo made water tight with 1 to 2-
Portland cOllXmt mortal'. Before succeeding sections of pipe are laid, tho 
lowcr portion of the hub of tho preceding pipe shall be plastered on the in­
sido with cenxmt mortar of sufficient thicknoss to bring tho inner surfaces 
of tho abutting pipes evon. After tho :pipe is laid, tho romaindor of tho 
joint shall be filled with similar material. and sufficient additional mater­
ial shall be used to form a beo.d D.round tho join~, Tho insido of tho joint 
shall be wiped D.nd finished smooth. After initi~l set, the comont on tho 
outsido shall be protected from tho air und sun with an O;:Irth covering. ~e 

bottom of tho troneh shall bo so shaped (J.S to support e:o.ch soction of the pj.:,x; 
tho full length of the body (J.nd sMll have depressions cut to take tho boll 
of tho pipe. li'hcrover solid rock occurs in u culvert trench it shall be ox­
c(J.vatod to (J. depth of at lC(J.st 6 inchos below tho pipe (J.nd tho spc.ce thus 
mado rofilled with selectod fino material. In like manner, earthy materic.l 
tlUlt is not sufficiontly firm to support tho pipe uniformly shall be excu­
v(J.tcd ::>.nd repl(J.ced by solocted fino matoriru.. In refilling tho pipe trench 
tho rooterial for bacKfill shall be free from lm-ge stonos for a depth of nino 
inchos around tho pipe, and shall be placed cure fully under and around tho 
pipe and tamped to ·give tho pipe (J. uniform boaring throughout. The ends 
of all pipe culverts shall be ~rotected by concreto . or masonry ond walls 
unloss otherwise ordered by tho Engincor. 

Method of Measurenant. The quantities of the various p8.y items 
which constitute the completed and acceptod structuros will be measured for 
payment according to tho Plans and specifieations for the several itoms .• 
Only accoptod work will be included and tho dimensions used will be tho noat 
dimensions shown on tho Plans or ordered in writing. 

Basis of Payroont. The measured quantities as provided above, 
will be paid for at the contr(J.ct unit pricos bid for the several items, 
which prices shall be full compensation for furnishing, Muling and placing 
all material, all l(J.bor, equipment, tools and nocess(J.ry- incident(J.ls. Such 
payment shall constituto' full po.ymont for tho comploted structure reo.dy fer 
usa. Whenever tho construction of tho new structuros involves tho romoval 
or domolition of an ~xisting structure, unloss othorwise expressly pro­
vidod, such removal or demolition shall not be paid for directly, but shall 
bo considered as subsidiary v:orlc pertr..ining to Excav(J.tion or to proscribed 
pay itoms involved in tho work. 
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85. CONCliE TE 

:00 script ion. Concrete shall be composed of Portland Gamnt, fine 
and coarse aggregato, each rroasured soparatoly and accurato ly by volUl1l) , a", .. 
wator, mixed as provided in those specificat i ons, and shall bo constructod 
whoro, and of tho for!ll, dimonsions, and design shovm on tho .Plcns. Concre '". 
shall be classified mld proportioned by volUl1l) as follows, and in no event 
shall tho number of ba.gs of carront ~sod por cubic yard of concrete . in plc.ce 
be loss than numbor roquirod bolow: ~\ o f 0/4 ~ ~ '~~ 

Class Parts Ag;egate Bags c/rent to 
to 1 cerent CU'J Yd. 

A 6 6.0 
B ~ 5.0 
C 9 4.5 
D 5 7.0 

The Engineer shall regulate the proportion of fine to coarse 
aggregate to securo tho maximum dollsity and in gQnoral tho proportions in 
torms of tho 3 ingrodients shall approximate tho following normal rati,¥­
for tho several classes of concreto: 

, 
Class A 1 - 2 - 4 
Class B 1 2~ 5 
Class C 1 - 3 - 6 
Class D 1 - 2 - 3 

V~en the class of concrete required is not expressly indicated 
on the Plans, tho following requirements shall govern: 

1. For supors.tructuro , arch rings, walls or othor parts of a 
structure having a loast dimension less than 1 foot, and for all hoavily 
reinfercod concroto 'oxeopt where class D is usod, and for concrete de~ 
posited under wator, Class A concreto shall be used. 

2. For substructures having' a minimum thickness of at least 1 
foot, and in which all steel is embedded at least 3 inches,( 5" whore bolow 
low watorl,and' duOS not cn.rry calculatod stre ss, Class B concreto shall be 
usod. 

3. For nnroinforcod footings, not deposited under wator, Class 
C concreto shall b6 uso}l., . 

4. For railing, rail posts, and othor vory thin sections Class 
D concreto shall be usod. 

Materials. The Coarse Aggregate shall consist of Broken Stone 
or Gravel conforming to t~ following requirem:intsf . . 

. Brolmn stano shall consist of cloan tough durablo fragnonts 'of 
rock (oxcluding schist, shale or slate') of unif,orm quality throughout ,shall 
be freo. from an oxcoss of thin or olongatod piecos, soft or disintegratod . 
stor~, dirt, organic or othor injurious matter occurring oithor freo · or .a$ 
a coating on tho Stano. All stono shall havo a por cant of won.r of not 
mora than 6. All limostone shall moot tho requirerronts of tho Soundmss 
Tost. 

Gravel shall consist of clean hard durable uncoated pebbles 
having a per cent of wear, of not more than 15 (abrasion test for gravel) 
and shall be froe from, · soft. thin or laminatod Pr,j,cos, diSintegrated Stene, 
dirt, organic or othor injurious matter occurring eithor free or as a coat­
ing on tho Stano. Whore reinforcing stool is to bo usod gravcl .flhall be 
froo from salt and alkali. Pit or .Bank run gravel shall not be usod. 
83-94-1622-8 
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Grading : Coarse .AggTe ~2.te shall 1.:9 V;'311 graded J anu. when test ­
ed by laboratory methods, 95 to 100~ shall bo rotair£d on tho ! i~cr. screen 
for all elasses. 

For Class A, 95 to 1001. shall p0.3S 'che I t . and ,10 '"0 75 shall »,,-ss 
the 3/4 inch sCrGon. l.-"'or Mass ivo sectionG of AConcrctc Class B gr~dir.g · P.lD.y 
bo used when oxpr essly purmittod. 

For Class B 95 to l ooib shall pass tho ~" Gnd 40 to 75ji; shall pass 
the It and be rotaimd on tho 3/4 inch scrcen. 

For Class C 95 to 100% shall pass t!J.c 3, :.md 40 to '15% shall pass 
the I t £cnd bo ro t aimd on tho 1 ineh screon. 

For Class D all shall pass the 3/4, and 30 to 75 shall pass the -} 
inch screen. 

\'/hOl1 ".A" concreto is required in thin sections less tron 6\ inches 
in thickness, the lIlD.torial shaE all pass the 3/4 inch screen. 

Coarso Aggrogc.to conformi;lg in :1.11 rospects to tho above reqp.irc ­
mants oxcopt gradiIlb ~.y be usco., provided tbl.t concrete 11k....o.e from such m3.ter­
ial m:lots the roqu i roronts of the Strength Tost horoin3.ftcr specifiod. 

Fino Asgregate shall consist of sanQ, or a combination of sand and 
not more tl1D.n 50% of stom screenings, Conf!1Dming to tho following r equiro­
IlXlnts: 

Sand shall be composed of cloan, h1J.rd, durable uncoatod grains, 
·frec from lumps~ soft or flo.,tk{,r particles. loam, organic or ot:h.or injurious 
Jrottor. Whoro re inforcing "tool is to bo used s:md shall be freo from salt 
and a l kali. 

Stono soreonings shall consist of the cloan dustless product re ­
sulting from the crushilJG 01 s tono , llnoting all tho requirements for Co=so 
Aggrogate oxce!lt :for gro.d.i"" ~md free from lumps. 

Fir,c ~grog:"te shall be lVell graded from coarse to fim and shall 
' lIXlot the following ro quirom:mts: 

Passing tho ~- inch screon 95 to 100% '. -
Po.ssing 20 mesh siovo 35 to 70% 
Passing 50 m:::l sh siove 5 to 30% 
Passing 100 lID ah 3iovo 0 to 5% 

llbight ~omovod by olutrietion test not more thnn 3% 
Whon subjected to tho color test for orga!lic impuritios , the Fino 

Aggregato sroll Hot sho\'! a color darkDr t:o.an the standard color. 
Fim .Aggrog~to eocl'o=i 'lg to all requirolIXln~s excopt grading and 

color, and Jr.ortar strength hereinafter specifiod, T1l£.y bo used provided that 
coneroto mado from such m!l.torial shall n::~ot tho requirelIXlnt s of tho Concreto 
Strun2'th TI"!~t. hn ..... ni,.,!;.+"+n .... ~ ..... r>~ ~.;n~ 

,., !ha oEine'111i llhall 0. litoied ilI; B'I1Oh ~1i8mt&r .. ~ to ~rmit"'" &00:&"" s ­
to'iProPerlf18peOlI~oi li.nd S:den~lftoa~l~' ot ~ illilplillint. a.u4 111. a 1JQ.1ta'b~ 
ftaj;h!I):'*'~ ~1dl~ 1Ihlob will. ~eot:tM cement from Mapaili. . ' ~ ' 

- "- ." _. _ _____ ...., ""' ....... __ . .. ...... ,,~ ....... ..... v ......... VQ V.L. OI.A..J:-'.J:-'.L.;j .1.1C1o::s uUUIl ap 
provod. If at any tLm tho water from this source shall becOlro of uns,atis ­
factory quality or in3ufficient quantity tho Contr~tor may be requirod to 
provido satisfactory W1:!tel' from SOTIn othe r sourco . W1:!ter of doubtful quality 
shall be tested in briquets as provided under ''Mortar Strongth" of this speci­
ficat ion and the test re sults shall bo equal to tho so Jrodc from wator of known 
satisfactory quality_ 

Mor tar Strongth: Who11 tho Fino Aggregate is mixed with Portland 
celIXlnt in the proportio11 of 1,3. tho tonsile or compressive strongth ratio 
compared to Ottawa sand mortar briquettos of tho s~~ proportions and consis­
tency shall be not loss thD.n 100% at 7 and 28 dD.ys. 
83- 94--1622- 9 
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Concl'ete Strength ~e st: ' COl1crJte matori'l.J.s n£l-Y b8 s',;Dooi ct ,,)'i ' t o 
the following t ost and shall bo considered to pass the 'Joneroto Strongth 
Tost whon the following 3trongth roqu;,romcnts aro fulfille1. In no 09,$,0, 

howevor, shall ag~:i.·o ·S'(J.to bo used which contains moro than 3% of rIlr:.torial 
romovablo by t'10 ::!:J.utri3.ti on Tost, nor shall coarse aggregato e Oll~air. muro 
th..'1.n lifo of cLlY or 1uct .. 

PI"" Go?,r~" ,Acgrega t e, Fine Aggrogato and C()!lX)nt and 'Vat'3 r Pi"O" 
posod for usc, ~l-"""l 1'0 ni,xe<I ~n ~ho sarlO proportions and to ~ho sn.m con31s­
toncy that t:tey arc to bo uaod in tho work, and tosted 0.5 proscribod in 1!t.R, 
Dopartment of Agr icul tu~ Bullut in No. 1216, and o.t loast the foll owing eon ­
pression s troIJ31;hs shall bo obtainod, for tho sevoral classes: 

Clo.ss 7, day tost 28 day test 
A 1300 2000 
B 1000 1700 
C 900 1500 
D 1700 2500 

The 7 da~l re'luiremenJ;£ me.y be vlai1Tod. Tho oxact proportions may 
bo 1Taried, with the approval of tho Enginee r, to obtain tho strol".gth desired 
and tho now p"oport ions used in tho work, but tho pr oport i ons of cODx:mt to 
tot al aggrogato sroll not be loss than heroinafter pr'oscribed, only such pro­
portions shall be usod D.s will pl'Oduco a Vlork'1.blo mixturo, and no ,-,.llol'lanco 
shall be mado tho Ccnbractor for altorcd or add i t iona1 wo rk or materiOll in-
volved in tho roproportionin~. , 

H,!<irat ed Lirre: ~his material deliverod to the work in tho origi­
nal packages may be used to o.n 3I:lount not oxcooding 10% by volUllO of tho Port­
land cOllXmt. Each package shall be cloarly marlwd to show tho brand, the net 
we ight, tho no.mo of tho manufc.cturor, ::>nd place of manufacture. It shall 
comply with tho bciITQcB \spoc-i'ficc.tions of tho "American Soc ioty for Testing 
Materials." to v tHly\'"'< ./ 

Fer hand mixed. concrete the li.Jro shall be well mixed while dry. 
It shall bo considorod as an additional material, not as replacing any ce ­
m:mt. The uso of hydrated. limo, unless othcrwise specifiod, is optional wi th 
the Contractor oxcopt that it shall not bo usod in concreto doposited undor 
wator, and no compensation for it will bo allol'lod t he Contractor. 

All samplil"~ of matorials shall be as roquir ed in U. S. Depart­
ment of Agricul t vxo Bullotin No. 1216. Cement shall be packed, shipped, 
stered and inspected as proscribed in Bullot in No . 1216. 

Tho mothod of storing and handling aggregate on the work shall 
be such as to avoid segregation of sizes, and mixture of the material with 
mud, dns t or t rash. 'ilhen doetrod necessa.ry, tho E ngineer =y order tho usc 
ef platforms fOl the storago of coarse aggregato. Aggr egato shipped in dir ­
ty ca.rs or containers, or thc.t boco!lX)s mixed with woeds, dirt or foreign 
material or th,J.t is not uniform, or tho 1l8!Jlponont parts of which havo boCOllXl 
sogrogated will bJ rujoc to d. Pro feroblylaggrogato shall be stored or dumped 
on the roa.d bod. 

Const~uction Methods: All equipment, tools and machinery used 
for hauling materials and performing any part of the work must be approved 
by the Enginoor and must be maintained in satisfactory working condition. 

83- 94- 1622- 10 
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Falsework for supporting concre te Ylo:;'°l{ shall ~e Juilt on fOw1(~ F' ... -

t ions of sufficie nt strel'.gth to carr-.} the load 'C,ithout api?reciable de form.',-­
ti on. Falsev;ork which can...'t1o t be fO:Uldo d on solid footir..gs :nust bo supported 
by ample falsoworlc piling. ~,lsowork shall bo <losignod to car1"J tho full 
lOMS coming upon it. for SiIlglo spD.n bridgos fo.lscwork 3mll bo Civon ."l 

permanont camber equa l to one-twentieth inch per foot of cloc.r span. Mul­
tiplo spo.n bridges shall be given the amount of C2J!lOCr specified. 011 thO ?l~llS~ 
In general, doubl e wed.;cs or other suitable m:;n!lS shall be provided for con­
structilJg falsework c.nd forms to corroct lines. On ilJportant struct'J.r0S • 
\711on requested by tho El'.gincor, the Contractor shaH submit l)hns f or fJ.lsc ­
worle and forms for checJdng and app::-oval beforo tho falsev/ork is construc.>te-i. 
No oxtra compensat i on will be alloVle d for fals0V1ork • 

,"'ood or Ire tal forms shall be constructed of materials suffici0n~ 
in strength t o h old tho concreto without bulg'ing betwoen SU:9port s. Tho ma­
terial to bo uso<l in wood forms for exposed surface s shall be sizod and 
drossed lumber, free from Jcnot holos, looso lmots, cracks, splits, or other 
defocts affecting its s t rel'.gth, tho accuracy or tho appearaneo of the finish­
ed concrete surfaces, and. in gone ral shall be a.t l eas t It i nchos thick. 
Tongue and grooved material may be re quired by tho Engineor. If rrctal forms 
are usod all bolt a:1d rivet holes shall be counter-sunk so that a plane 
smooth surfaco will bo obtail1ed. 

In designing forms and centering, tho concroto shall be t reated 
as a liquid weighing 150 pounds per cubic foot for vertical loads, and 85 
pounds per cubic foot for horizontal :9rossuro. Tho unsupported lel'.gth of tho 
wooden columns a.nd cOlll!'ression IllJmbers shall not excoed 30 tirrcs tJ-.c diDJ;n t or 
or lonst side. _______ .. 

Forms shall be so designed and constructed that they may be re-
moved without i!ljury to tile concrete . Blocks and bracillb shall bo r omo-rod '-' 
with tho forms and in no case shall any por tion of tho wodd forms be loft 
in tho concreto . Special a t tention shall be paid to the tics and bracing, 
and whore tho forms ap~ar to be insufficiently braced , or unsatisfactorily 
built, eithor befor o or dl:rh"2g construct ion, tho Enginee r shall order the 
work to bo st opped tmtH tho dofects lillVO been corrected to his satisfa.ction. 
If tho forms bulge or s~ at any po i nt whon the concreto is p lacod in them , 
tho portion of concr ete causin;; the distortion shall be imrrcdiatoly removed 
z.nd the forms propcrly rGpaireu and strengthoood before continuing the work. 
Tho forms shall be so constr-lwted that tho finished concr oto shall be of tho 
form and diJronsio!ls as shown on tho plans and t rue to line and grade . 

Forms shall be filleted a t all sharp corners and shall be give n 
a bGvol in the case of all projections such as g irdors, copings, Gte., suf-
ficient to insnre their c asy ::-cmoval. . 

To insure a fi rst-class surface finish on the concrete, the forms 
shall be painted with a c olorless oil, or SOIre other sat is factory mcl!~:S taken 
to prevont the concrote adhering to thom. Tho forms shall be thoro""<Shly 
drenched with water immodiately boforo the concreto is placed in thom. They 
shall be inspectou il!M:ldiately proceding tho placing of concreto·, any bul­
ging or warpg~ shall be remodiod, and all dirt, sawdust, shavings or othor 
debris within tho forms ·shall be removed. 

For narrow walls wllere a ccess to the bottom of the forms is not 
readily attainable othe rwise, t he lower form boards shall be left loose so 
that they may bo re movod for c loaning out all chips, dirt, s~/dust or othor 
extraneous material imrrcdiatoly prior to placing concrote. 

Form lumber which is used a se cond tiroo shall be thorO\Jg'hly 
cleaned and shall bo f ree hom bulge, splits or warps . 

83-94- 1622- 11 
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:Aeasm"ing Haterials. All materials shall be sepc.l'ately and u,c­

curately measured, by volume unless oth0rWise specifiod, and each batch 
shall bo uniform. Tho Coarso and Fino Aggrega t o shall be rrcasured loose ::>.nd. 
s0p::>.ratoly. No COl,'put od ChaJlgo in V01UlrD f or moisture content shall bo con- · 
sidorcd. A b::>.g of CCloont (Aroariean) e.s packe d by the manufacturers =d we ign-· 
ing 94 pounds shall bo considored 1 cubic £aD~. ~o Contractor sh::>.ll furnish 
and uso approv0d lroasnring boX!.1s, p::ms or rrochanical devices. which in opor::>.­
tion wil~ g ive t he ox-::ct volUl!l<) s of coal'se and fino ::>.ggregate roquired for 
the soveral classos 0; conc~'oto ro,,-uirod, and so dosigned and plainly mar1rod 
thllt the Inspec t or call accure.toly and convoniently checle the quantitios of 
oach nggrog['..to actually be ing used. 

Consistency: The quantity of water to be used shall be determinod 
by the El~inoor, and not variod without his c onsent. The Contractor shall 
furnish and uso with the mixer an approvod adjustable wator measuring dov:~ce 
which will provent excess w:J.ter flowing into the mixer in order thllt tho 
consistency =y bo under positivo control, and tlult all batches llJD.Y be of the 
SDJOO consistency. 

In geoo:'al the minillrum amount of water shall be used which will pro­
duce .' . . ~ the l"oquirod vlOrkability. Tho mortar shall cling to tho coarse ag­
gregate, and shall she'll nO froo water whon romoved from the mixer. The cOn­
erote when be ing transportod in a clean nntal chute s at an angle of 300to 
the horizontal s11.'\l1 slicio·, und not flow, and when dropped directly from the 
dischD.rge chuto of the mixer, shall flatton out at the center of the pilo, 
but shall stand up aud not flow at the edges. The upper surface of the sot 
concreto shall show a corrcnt i'ilm upon the surface, but shall bo freo from 
laitance. In no case shllll n.n amount of vr.,tor be used sufficiont to cause tl:o 
colloct ion of a surplus on the sm"face. 

Mixing Conditions, The concreto shall be mixed in the quantities 
required for in>nediate uso and. allY which ;13.S devoloped initial sot, or which 
is not in place within 30 ,ainutos aftor tilo w~ter h~s been added, . shall not 
bo used. No conerote shall bo mixed while tho air temperatUl'e is at or be ­
low 35 dogroes F. without tho approval of tbo Engineor. Botomporing of cOn­
crete or mort~r '7iH not be alloWod. 

111xil'.g: The mixing shall be done in a batch- mixer of approved type 
which will insure the uniform distribution of the material throughout tho 
mass so that the mixture is 1.Uliform in color and smooth in appearance. Tho 
mixing shall continue for a mini~~ timo of l~ minutos aftor all the in­
gredionts aro assombled in tllo drum, during which tilrc tho drum shall ro ­
volve at the spend for which it vms dosigned but shall make not loss than 
14 nor maI'O than 20 rovolutions per minute. The mixer shall bn equipped with 
an attachmont for satisfactor1ly locking tho discharging dovico so as to pre ­
vOnt tho omptying of the mixer until all tho mato::-ials havo boen mixed to­
gether for the minimum timo . required. Tho ontiro contents of the drum shall 
bo discharged bofore allY materiels aro placed t herein for the succeod·ing 
betch. Tho mixer s113.ll bo oquipped with buckDt and ' !joom dolivery unloss 
otherwiso permittod by the ~llgincer, havo a capacity of not loss 3 bdgs of 
camont per batch of concreto of the composition herein specified, and. a speed 
regulator to hold tho mixer to its normal speod of revolution. 

Hand Mixil'.g : Hand mixing will not be allowed except with the speci­
fic permisSion of the Engineor on very small jobs or in case of an orrorgancy. 
Whon hand mixing is permittod. it . shall bo dono On a water- tight platform. 
The fino aggrog~to and. cellDnt shall first bo mixed until a uniform color is 
attained and thon spread ovor the mixing board in a thin layor. 

1"110 coarse aggregate, which shall have been previously drenched, 
shall then be spread ovor the firo aggrogate and corrcnt in a unifrom layer 
and tho whole mass turned as tho Viator is addod. 
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After the water has been added, the mass shall be turned at least 
six tilOOS, and more if nocessary, to make the mixture uniform in eolor and 
smooth in appearance. Hand-mixed batcbos shall not exceed one-half cubie 
yard in volrnro. 

Placing: No concrete shall bo pourod in foundation until tho En­
gineer has approved tho depth and character of tho found"-tion, nor shall any 
concrete bo poured in forms until tho Enginee r has approved tho placing of 
the steol. 

Tho concreto shall bo placed in tho forms immediatoly aftor mixing 
and in such manner as to avoid the separation or sogregation of the aggro ­
gate . Tho mixing plant shall be e quipped and arranged so as to pennit tho 
mixing and placing Of the concrote quickly and uniformly. 

In depositing the concrete, care shall be taken to ontirolo' fill 
the form, and to compact· tho concrete by continuous tamping , sliCing and 
spading, but not to bulgo or distort tho fonns or to disturb their align­
mnt. Any porous sec t ion shall be removod at the expense of the Contractor. 

When concroto is dopositod through chute s, tho anglo of the sam 
with the horizontal shall bo such as will allow tho concrote to slide slow­
ly =d without sopar,{tion of tho aggrogate. The delivery from the spout 
shal l be as close as possible to the point of deposit. Chutos shall pre ­
forab ly bo of IOOtal, but if of wood, motal lined, they shall be kept clean 
and freo from matorial adhoring to thoir sidos and shall bo thoroughly 
flusmd with wuter before and aftor o::.ch run. 

Tho use of long chutes will be allowo d only with written per­
mission of tho Enginoor, and such permission will not be givon for Vlork which 
will bo oxposod to salt or brackish wator. 

Pipes when used shall be kept full of concrete, and tho discharge 
ond shall bo kept buried in frosh concrete, and shall met tho requiroments 
prescribed for tremios . 

Depositing large quantities at one :r;>oint ill the forms, and running 
and working it along tho for ms, will not be permUt'1d. Special care shall 
be taken in filling the forms, to work the CO:1rE) r aggrcgatc away from tho 
face of the forms c.nd to fo::-co tho concroto U1ldol' aad J.round tho re inforco ­
mont . Tho concrote sp.all be worked with a stool e11eing rod, or othor 
satisfaotory implomont, in such a mannar as to bring a thick layer of mortar 
in contact VIi th tho forms and rc inforcomnt, 'lIld to provont tho format ion 
of pockets of stlllTIo. 

All faces sha ll be spaded. Portions inaccossible to slicing rod 
or spado shall be worked by vibrating the forms by woodon mallots· or as 
directed by the Engineer. After tho concroto has taJron its initi:ll set carD 
shall be exo r cisod t o pro vent walking on tho concrote, to avoid jarring the 
forms or knocking or straining projecting reinforcoment. 

Concroto shall bo placod in c ontinuous horizontal layors in gen­
oral not over ona foot in thicknoss. When a monolithic layor oamlOt be com­
ploted in ono operation, it shc.ll be torminatod with a vertical bulk head . 
No f e athering out will bo tolerated. Tho batcho s of concreto shall follow 
tho procodir..g batCh elosely boforo any initial sot ca.n te.ko placo in order 
to provont linos of domarcation bowmen batchos. Succossivo hor izontal H.y­
ors shall bo bonded to o::'.ch other. The surfaco of e:lch layer shall be left 
r ough or other provision f or bonding mado as requirod. 

Joints: Joint s mB¥ be eonstruoted Joints or Expansion Joints of 
either the sliding or filled typo. 

83- 94- 1622-13 



I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ( 

il 

Construction Joints: V~rever the work of placir€ concrete is de­
layed until the concrete shall have taknn its initial sct, tiJ.C point of stop­
ping shall bo doomed a construction joint. So far as possible the loc~tion 
of construction joints shall be planned in advance and the placing of con-­
crcto carriod continuously from joint to joint. Those joints shall be per­
pendiculo.r to the princip~l lims of stross and, in gonero.l, sh2.11 bc loca­
ted at points of minimum shen.r. 

Whore dowols, roinforcing bars, or othOr ado~uato ties o.re not 
shown on the Plans or required by the Engineer, keys shall be made by em~ 
bedding water-soaked bevoled timbors of a sizo s~ on thO details, or as 
diroctod by tho Engineor, in tho soft concreto, which shall bo romovod when 
tho concreto ho.s sot. In rosuming work, the surfaco of the concreto pro­
viously placod shall bo thoroughly cloo.ncd of dirt, scum, laitanco or other 
soft matorio.l, with stiff wire brushes, and if dOOlood necosso.ry by the Engi­
noor, shall bo roughomd with a stool tool. Tho surface shall then bo 
thoroughly wo.shed with clo= wo.ter =d paintod with a thick coat of mat co­
ment mortar after which the placing of concroto ~ proceed. 

No Concrete work shall be stopped or temporarily discontinued with­
in 18 inches of the to:9 of any finished surface, unless such work is finisrod 
with a cop~· having a thickness loss than 18 i nches, in which caso tho 
joint shall bo ll'.ado at tho under lino 0 f tho coping. 

In construction jOints exposed to view where seepage of water is 
particularly objectionable, a metal bafflc strip, preferably of copper, zinc 
or shoot load, shall be insortod. The strip shall be placod not loss tho.n 
3 inchos from tho fnce of tho concroto and shall oxtond into oach soction 
of thO concro t o a d;.st::mce of not loss than 2 inches. 

Sl~dillg JOLltf: . ' :,8hall be constructed as provid.ed at ends of slabs, 
girders or bes.ms or bO 'i-'Woen walls otc. The surface of thO supporting con­
croto shall bo givon a smooth finish and covered with two layers of 3-ply 
roofing felt or other matorial as prescribod t o soparate tho concreto. All 
metal sliding surfaces shall bo coated with graphito and greaso just boforo 
boing placed in position, and care shall be oxorcised to prevont ~ny do­
posit of concrote which will interforo with the sliding action. 

Concreting in Cold. \leather: No concrete shall be placed when the 
atmospheric tomperaturo is boiow 35 dogroes Fahronheit unless permission to 
do so is granted in writing by the Engineor. Woon such permission is givon 
the following rO 'luirellOnts shall govorn: 

The Contr~tor shall furnish SUfficient eanvas and framework, or 
other type of housi1'.g to enclose and protect tho structure in such a way that 
thO air surroundJ,'Ea tho fresh concreto can bo kDpt at a tomperatm-o of not 
loss than 45 dog-reos F::3.lJ.rolL1Oit for a period of 5 days aftor the concrete is 
placod. 

Sufficiont heating apparatus, such as stoves, sal::J.llk'l.lldors, or 
stoam oquiprrnnt, :md f'uol to fUrnish all roquil'od hoat, shall bo supplied. 
All wator used for mixing concreto shall bo hou.t od to a temperature of at 
loast 70 degrees, but not over 150 degroos Fahrenheit. Aggregates shall be 
heated oither by steam or by d!-y heat to a tomperature of at loast 70 -do­
grees, hut not oVor 150 dogroos Fahronho it. ThO heating a.pparatus shall be 
such as to heat tho mass uniformly :l.nd precludo thO possibility of the oc­
curronco of hot spots whieh will burn tho matorial. Tho tomperaturo of tho 
mixed concreto sh.:l.ll not bo loss than 60 degroos Fahrenhoit at tho time of 
plaeing in tho forms. 
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The Contractor shall assume all ris:[ connected ';lith the placing of 
concrete during freezir.g weather and permission given by the Er.ginoer to 
placo concrote during such tilm will in no way reliovo tho Contractol' 0;: r()s­
ponsibility for satisfactor;;' rosults. Should concrete placod undor ;;uch con­
ditions provo unsatisfactory, it shall be rejected. It is understood that 
tho Contractor is rosponsiblo for the quality and strength of concreto plO1COd 
undor any wec.ther conditions. 

Depositing in Vlater: Concrete shall be doposited in watGr only 
wi th the permission of the Engimer and undor his supervision. It shall be 
Class "A" concrete with 10% of OXCO ss cOlmnt. Tho cofferd=s shall bo 
sufficiently tight to provont any current passing through the spaco in which 
tho concreto is to bo dopositod. Pumping will not be permitted in the cof­
ferdams whilo tho concrete is being placod, nor until it has reachecl its 
initial sot. 

V~n depositing in water is allowed the concrete shall be care­
fully placed in the space in which it is te romain in a compact l!lb.SS b)T lOOaTIS 

of a tremie, closed bottom 'dumping buckot, or other approvod mothod that 
does not permit the concreto to fall through the water witl:out a.C.oquato pro­
tection. Tho concrote shall not be disturbod after be ing d.oposi"ced., l~o con­
crote shall be placed in running water, and forms which are not re~50nably 
water-tight shall not be used for holdlng concroto depositod under wator. 
Dopositir.g shall bo rogulatod to produco approxiQately horizontal surfaces. 

I'Ihon a tromi6e is usod, it shall consist of a tubo having a dia­
motor of not less than 10 inches, constructed in sections having flcngod coup­
lings fitted with gaskets. The moans of supporting tho tromio shall be such 
as to permit tho freo moverront of tho discharge end ovor tho entire top sur­
faco of tho work o.nd shall bo such as to permit it to be rapidly lov/ored 
whon noeossllrY to choke off or retard tho floVl. Tho discharge end shall bo 
ontiroly soaled at all timos and tho tromie tube kept full to tho bottom of 
tho hopper. 'Ilhon a bat ch is dumped into the hop]Oer the tremie snaIl be" 
slightly raisod, but not out of the concrete at tho bottom, until tho batch 
discharges to tho bottom of the hopper. Tho flow is thon stopped by lowor­
ing tho tremie. Tho ~low shall be continuous and in no caso shall bo intor­
rupted until tho work is comploto. 

When concreto is placod by moans of a bottom dump bucket, tho buc­
ket shall have a capacity of not loss than ~ cubie yard, Tho bucket shall be 
lowered gradually and carefully until it roOsts upon the concrete already 
placed. It shall then be raised vary slowly during the discharge travel, the 
intont being to maintain, as noarly as possiblo still wator at tho "point of 
discharge and to avoid agitating tho mixturo. 

Rubble or Cyclo]Oe= Concrete: RubblB or cyclo]Oeall concrete allall 
consist of either Class "B" or Class "C" concrete in which is imbedded largo 
individual stoms in accordanco with tho following requirements. 

This class of concreto shall be usod only in massive piers, gravi­
ty abutmonts and hoavy footings and only with tho approval of tho Enginoer. 

Tho stono for this class of work shall bo of tho quality required 
for coarso aggrogato, and may be om-man stono or derrick stono as specifiod 
hore inbo low. 

The stone shall be carefully placed (not drop]Oed or cast) and the 
method of placing shall bo such as to avoid injury to tho forms or to tho 
partially sot adjacont masonry. Stratified stono shall bo placod upon its 
natural bod. All stono shall bo thoroughly saturatod with water boforo bo­
ing placod. 

Tho total volunn of tho stono used shall not be groater than ono­
third of tho total volU1llJ of tho port ion of tho work in whioh it is placod. 
83- 94-1622-15 
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For walls or ,piers greater than 2 feet in thickness, one-man ston" 
may be used. Each stone shall be completoly surrounded by a layer of cen­
croto not loss tlk'Ul 5 inchos in thickness. No stono shall extend above a 
point one foot below tho top surfaee of any wall or pier nor sho.ll it ox'­
tond within less than 8 inchos of ~- coping. 

For walls or piors greeter thD.n 4 feet in tnickne,ss derric'k ,stuno 
mo.y bo usod. E0.0h stone sho.ll be complotely surrounded by a layor of con­
crete not less ti18.n or,e foot in thiekr.ess. No stono shall extond above a 
point of 2 root bolow the top surfaco of any w!!ll or pior not shD.ll it oxtond 
within Ie ss th...'Ut 8 inches of o.ny coping. 

Concreto Exposed to SeD. Wo.ter: For concreto e:l . .-posod to the o.c­
tion of SO\) w:J.tor, tho follal/ing roquirements sho.ll govorn: 

Concroto for wo.lls 2 foot or less in thickness sho.ll be mixed 
in tho proportions srocified for Class "A" concrote with ton per cont ad­
ditional cOlllOnt. For llI< .... ss ml.lls, that portion of tho surfaco oo::posed to tho 
act ion of salt wator and for a distanco of at loast 2 foet illv;ard from tho 
e~torior of tho mass shall bo constructod as abovo specifiod, while tho in­
to~ior of tho ~~s may bo constructed of concroto as specifiod on tho Plans 
and mixed til tho ordinary Jro.ll1lor. Tho original surface as tho concrote 
cOnOs from'ltho forins shnll bo loft undisturbod. In ordor to secura a thick 
and dense SW;face film, tho form surfaces shall be heavily coated \"lith sbol­
lac or an ~~rQ~ed , fOrm oil. No construction jOints shall bo located bo-, ' 
tweon points '~ fo,qt, bcl-J,&V", oxtroll)) low wator and 4 f'oet above ,oxtroll)) high 
Vlater. , '- ' ' ' 

}Yhehn , ~neraJ" rE!inforce\i concrete shall not be used in sea water. , ' 
HOweveI;jit ~~i,i~d\ tho :roinf'orCQ!!.Dnt p~ll bo placod as far from tho sur:f:'aM 
as is e 'onsistol;lt wft:q, t,m dosign 1.mQ. ,sp.al,~ be proportionod to withstand ,a ' 
str~ss of not mo.:ro than 3/4 of tho allC&!~!?!o stross~ Tho minimum cloardis,::­
taneo from tho f~.co, of tho cencroto to tho ,no,a..--ost faco of nny rOinforeing 
bar shall in no ,d~so '00 loss tIian 5 incb;3s ;;~CE;lpt ' in precast concreto pilos 
whoro a 3 inch mihmum may be usod.. , --.. , 

Concrete exposed to the action of p,rift or to impact and abrasion 
from any cause shall be protected by encasing that portion of tlio surfaco • 
extonding from an olovation at loast 4 foot apovo high tide to an o 10 vat ion 
4 foot bolow low tido • with a spoci!!-l sllcathing (!J1!' protectivo armor asshoWIi 
on tho Pl=s or notod in tho supplcll))ntal specifications and provision shall ' 
bo made in tho sizo of tho original cofferdam fo-r Suff1cj,ont cloaranco to per­
mit access to the masonl'Y surfaco for tho installation and" offoctivo 'anohor":' 
ago of this shee.thing. ' 

Tho protoctivo armor abovo noted ~ '00 ,of ll))tal plates, a vitrb 
fiod brick or dense stom facing, a donse mortar fn.cing placod simultaiJOous": ' 
ly with tho interior of tho wall bU moam' of bafflo platos, troated timbor ' 
sheathing or other approved construction. 

Whon so spocifiod, tho coffordan~ ~ be eonstructod above tho mud 
lim with tl1l2:,tod matarial and loft permanontly in plaeo.ln ' this case, 'tho ' 
spaco be1;woen tho mat masonry ,linos and tho :intorior of tho co:ffordam shall " 
bo fillod with waterproof matorial. 

Concrete between too tide limits above specified shall not in any 
case, be deposited in sea wat~r. In no case shull i'r.osh concreto wlthin thoso 
limits bo oxposod to tho action of soa wator nor fhall -salt wator bo allOw-od ' 
to corro in contact with tho ooncroto until it sho.l1 ho.ve boon allowod to sot 
far at loast 30 days and preforably for a longer po~·io'd. \ 

Concrete piles when used in alkali soils ~hall. unless othel'\vise 
specified, bo subjoct to tho sarno roquirorumts as art) provided horo'itiaboVo 
for ooncreto piles in soa wator. 
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Concrete exposed to Alkali Soils or Water : In general, the $11\9 

requirerrents as above specified for concrete in soa water shall govern tho 
constMlction of conoroto in alkali soils or water. When so specifiod, the 
foDlllS bolow tho groUlld line Tnr.;! be constructod of troatcd timber, water­
proofed with a bMlsh cOl),ting of a suIts-ble bituminous material, and Ie ft per­
manently in place 0 In lieu of the aboye, the surface of tho concreto below 
ground me,y be treated. with an a:.;>provod. system of membrano waterproofing or 
may bo proto(".tod by a shoathir.g of suitablo dosign. Concrete shall not be 
allowod to como in contact Vii th alkD.li soil or water until it shall have boen 
allowed to rot for at least thirty days and for a longer period if possiblo. 
No constMlction joints shall bo pormitted below an olevation of two feot 
above tho ground line. Tho surface film shall be Ie ft intact c.s it COlID S 

from tho forms. To socure a hoG.v.I' and dense surface film, the form surfaces 
shall bo heavily coated with shellac or an approyed from oil. Tho soil a ­
round footings placod in alkD.li soil shall be thoroughly and offectivoly 
drained to avoid a eencolltration of salts at or around tho footings. 

Removal of Forms: In order to makE possible the obtaining of a 
satisfactory surface finish, forms on orn.aJrental w:J rk, railings, parapets, 
and exposed vertical surfaces shall be removed in not less than 12 nor more 
than 48 limurs, depending upon weathor conditions. Forms shall alwa.ys be re ­
moved from >coltunns bofore removing shoring from bone~th beams and girders, 
in ordor to dotermino the condition of concreto in tho columns. 

Tho following tablo shall sorvo as a guido for tho minimum tilID 
required bofore tho removal of forms, not counting tho days in which the 
tomperature is bolow 40 degroos Fnhronheit. 

Centering under beams ...................... 28 days 
Floor slabs . . ..... . .. ... 6 ............. 14 to 28 days 
Walls ...•.•.....•....•...•.••....•......••.. 7 days 
Colu:nms ••••••.••• ,. ••••.•• •• 0 ••••••• •••••• • • 10 days 
Tile sides of "e8ms, and all other 
part s . .•........ . 0 • ••• • 0 ••• 0 •••••••••••••••• 7 days 

No forms whatever shall be removed at any tire without the con­
sont of tho Engineor. Such consont shall not rolio ve tho Contractor of res­
ponsibility for tho safety of tho work. As soon as tho flmms arc romoved all 
bolts, wiros, or othor applianc'J s which hold tho forms and which pass through 
tho concroto sha.ll bo cut off or sot back ODO inch bolow tho surfaco. AI:\, 
rough places, holos and porous spots shall bo fillod with mort:J.r composed of 
1 part Portland CoJront to 2 parts sand. 

Defecti'v'e ,'{ark, p.:ny defective work disooyered after the forms 
have been removed, shall be romoyed innnediately and renewed. If tho surface 
of tho coneroto is bulged ., unr,veu, or shows oxooss honey combing or form 
marks, which . in tho opj.nion of the Engineor cannot bo repaired satisfactorily, 
tho ontiro soction shall be ~omoved and renewed a~1 no compensation will be 
allovlOd for tho ,",or;c or material. 

Curing Concreto: Careful attontion shall be given by tho Con­
tractor to the proper curing of concrotG handrails, floors and finisred sur­
faces. Such surfaces shall bo protocted from tho sun and tho Whole struc­
ture shall bo kDpt wot for a period ocf at loast 7 days. All concre te floors 
sh2.11 bo coverod as soon as possible with sand, o:J.rth, or other suitable 
material and kept thoroughly moistened for a period of at least 10 days by 
sprinkling each morning and evening, or more frequently if deerred necessary 
by the Engineer. The covering material shall not be cleared from tho sur­
face of tllO concrote floor for a period of at loast twenty-oight days. 
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("less otherwise :!16rmitted by t h') Engi!JBer , QOr!crete "!"i~--e floors 
shall be clof")c. t-Q- t r a f f ic for a period 0: a t 10a st t",7onty- onc d?ys aft.Jr plu.c­
iug , and fc, suc~, additior.al tim o.s it !nay bo doorod ad\'isablc . 

}'ir:ish : Th:; oxtornal surf.:..cr; of coner a t e shall 00 e iVi; n :)l1O of 
the fo l low;'r;c;· fi,.,ishos as r e 'luir ecl on Plans. 

CID.S ~ 1 - surf:tcn finish: 1.s soon 2.5 the ? ointing f!<').S S0 t s"J..f-­
ficicnt ly to j?Cr:·.lit it, the (mtire surfcco sho.ll b0 thoroughly we t with 0. 

brush and l"'ubi)cd \~li"Gh 0. No . 16 c~rborul1dum stone O~ D..."'1 c,:';) r c.sdi"=·. J:f cqun.l 
rJ.~li ty bri::fuJ'. l,[,~ tho 3urfD.CQ to ~ p['.s to. Tho r"..lbbing shall be cant in-:.md 5(1[­
::'icicntly to !'Cinov·) all form T11.:.1.rh:s , ::!.ntl :proj(;cti cns ,! :?rodu~:tg :"'. sj~oo t;h 7_cn:::o 
surfaco wit hout 11i ts or i:-rcgul:U"i tic s. 

Tho r.1~tc rinl \7hich , in tho nbovo proc~ss h..-::.s been g r ound to :::.. 
p:cste, shall be care fully spread or brushed uniformly ovor the ontir0 s=-
fe.co !1.nd allowod to tc.kn no "resot tl • The finc.l finish shD.l 1 bo ob".;&i:1nd by Do 

thorough rubbil1.g with a No . 30 c c..rborundum stone or ml aorasive of cquE..l q-udlLt·· 
This rubbing shn.ll continuo lmtil thQ ontire surface is of a smooth 'Cc.xturc 
~nd unifoi~ in color. 

Afte!" tl'-e fina.l l'1lbbin;; is completed, the surface shall 'be tl.or­
o1Jghly drenched a nd kept wet for a period of sev~n <ia;ys , unless otherwiJo 
directed. 

Railing balusters and other precast m:l!.Jbors which lle.ve boon dis­
figured by the dri;:> from tho abrasive shall bo theroughly cleane d by mJal'..5 
of a dilute solution of unlrintic acid . 

Class 2 - Surface Finish: A"tel" ·the pointing has set sufficient­
ly to permit it, the entire surface shall bo thoroughly wetted and r'.lbb')d . 
with a No. 16 carbol'tL'lciu.'1l stono or an abras ivo of equc.l quality to bril'..;' the 
surface to a smo oth t~xture ar.d r emove all fDrm mc~rks . The paste formed by 
the rubbing ,"'s abovo described Trey bo finished by caro fully stripping with ['. 
clo= brush, or it mc.y bo spread u..'liformly over tho surface ~nd allowed to 
takD a "reset ," afte r which it ll'.D.y be fiOlisnod by float ing with a canvas , 
carpet- faced or cork float or rubbed d.own wi th dry burlap. 

TroatllDnt :J.nd Fiuish for Horizontal Surfc.ce s not Subje cted to 
Wbo.r: All upper horizontal surfaces such as the t ops ef handrail posts and 
caps and tho tops of J.)2.rapots t copings, .'1.nd bridge sc["~ts sMll bo fOI"l!Ed by 
placing an exce ss of material in tl'.e fOrT!ls fmd removing er s triking off such 
eXCGss with a "Iooden templot, forCing the coarse aggregate bolow the mortar 
sU1"faco. The :lse of mort",r t opping for concrete railing caps o.nd other sur­
faces falling undor this classification shall in no cc.se be permittee.. 

The fi!",al finish for caps and railil'.gs shall be obtained in om 
of the foll0\7inc w-:Ws : 

(a) Brush Finis;~ : After tlJC concrete h'1s boon struck off as a -
bovo described , the 3urfncc shall co theroughl~' workDd mrl floated wit:, a 
woodon , canvas, or cork f l oa t , tho operction to be ~rformod by skilled and 
eriXlriencod concrate finishQrs. Be fore this last finish has sot, the sur­
face shall be light l y stripocl. with a fino :,rush to remove the surface cement 
film, loaving a fir.c - ;-rai nod , smooth , but scnded toxture. 

(b) Float Finish: In lieu of tJ~ above. tho surface may bo fim 
ished with a r ough carpet float or otr.er suitablo device leaving tho surface 
ovon, but distinc~ly saniy or pebbled in t exturo. 

(c ) Ground or Terrazzo Finish : When specified, the upper surfaco 
of rail caps, parape ts , etc. , may bo finished by grinding with a ca.rborundum 
stono, Qr oqually good c.brasivc, to a smooth donse , to rrazzo finish. Finish 
of this charccter shall be dono as follows: 
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Using a Ho. 16 carborundum st one or an abrasive of equal quality, 
the surface shall be ground dry or in water until it is smooth 2.nd the indi­
vidual pebbles and aggregate particles are cut and polishod. The surface slla11 
thon be completely eleansed '7ith water, and tho final rubbing dono by means of 
a No. 30 stono. Tho finisrod surf:J.eo shall presont tho texture of polimed 
marble and sho.11 show tho various aggregate part iclos in polished outlino. 

(d) Other 1'JPEls: · Special types of rail ca.p finish such as "toolE:d 
finish,""sand blasted finish," etc., shall be done in accordance with tho gen­
oral require,mnts governing "Special Surface Finishos" as horo ina.fter provided , 

Special Surface Finisros: Whon so specified, special surface 
finishes ww be employed for ornarrontal panels, coping and lilm construction. 
In general, the llDthod and manner of performing this work will be fully pro­
vided for in tho spce ial provisions for the part icular 00 rk in quo st ion. 

In each case, the Contractor shall be required to prepare te st or 
sample panels under the direction of the Engineer and tho method =d nnnr.or of 
finish, the choice and soleetion of the aggregate and other featuros affectin:; 
tho work sho.ll be approvod before any further work is dono. 

FollOWing arc typico.l general roquirem::;nts for tho principal typos 
of special surface finishos. 

Toolod Finish: Finish of this cho.racter for panels and othor lilm 
work rray bo secured by the usa of a bush- ha.mrror, pick, crandall, or other ap­
provod tool. Air tools . shall preforably bo omployed. No tooling s;w.ll be dono 
until the concrote h9.S set for at loast fourteon dn.ys and as much lo"oO'()l' as 
may be nocossarJ to prevent tho aggregato particles from boing "picked" out 
of the surfD.co. Tho finishod surfaeo shall show a grouping of brolmn ['.{;gre ­
gato particlos in a ~trix of mortar, each aggregate particlo being in slight 
reliof. 

Sand Blast Finish: The type of finish, required in this method 
shall be similar to that above described for tooled finiSh, but finer grained 
in textu..-c. Tho sand blast ing must bo dono by means of a?provcd equipment and 
in such =10r as to produce an evon, fino gr3incd surfaco in which the mortar 
has been cut f1I;{[).y leaving tho aggregato partieles exposed. 

Wire Brush or SC1-ubbod Finish: This type of finish s11o.11 be pro­
duced by scrubbing tho surfaco of a gre(m concrete with stiff wire or fiber 
brushes using a solution of murio.tic acid in tho proportion of 1 part acid to 
4 pD.rts wator. As soon as tho forms arc removed and whilo tho concrete is yet 
comparatively green, the surfaco shall be thoroughly and ovonly scrub0ed as 
above doscribed until the com::;nt film or surfD.ce is complotely removed and tho 
aggreg:!.to particlos arc oxposed leaving an ovon pebbled toxture preconting an 
appearanco gr::l.ding from that of fine granite to con.rsc conglolmrate, depending 
upon the sim and gradil'..g of aggregate used. Granite shi:o>s or colored ag­
gregates may be used in this comlOction if desirod. As soon as the scrubbing 
has progressod sufficiontly to produce the toxture dosired, tho ontire surfaco 
shall be thoroughly washed with water to which a small amount of ammonia has 
beon added, to remove all tracos of the acid. 
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Methods of l'ieasu:('ellDnt, All concrete confonning to the specific8,­
tions and. Plans and pl&ced as di::-ec oed sJ:a'_l be rreasured by the cubic yard 

- in place. In computing tho concreto yal'daso for paym:ll1t, tho- d-imonsions-­
usod shall bo those shown on p lans or or-do rod in writing by the Enginocr. 
No masuromonts or othor allowan~os Vlili be 'f.ado for work or material for 
forms, falsowork, cofforda~s, pu~piTIP" bracing, etc. ~o, deductions in 
lI&a.suremant will be mado for panelling less than 6 inches in width. 

Basis of Pay:ront. Paynxmt will bo made for tho yardage of accep­
ted concrete maasured as prescribed abovo at the contract unit price bid per 
cubic yard for Class, A, Class B, Class C or Class D concreto, as the case 
~ be. Such paymant will be full com:;?ensation for all matorials. forms. 
falsework. placing arn finishing. all oquipment, tools, labor a.~c incidon­
tals nocosso.ry to complote tho itom, -excopt that steol roinforcomont F ill be 
paid for as a separate itom. 
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Iescriution. Under this item, reinforcins steel of the type, size 
and quantity dcsibnated sh",U be furnished and placod in concrete structures 
as requirod by thoso sl'ocifications ~.nd shown on tho Plans. 

Matorials. Ho inforcing stcol shall moot t ho roquircments of tho 
.AmJrican Society for Test i ng !·,fato rig,ls , Standard S?3cifications f or Billot 
Stco 1 Concreto Re infor ccmont bars, Serial Do sig-nat ion A15-14, with subsequent 
rumndmonts. Unless othorwiso do signatod u~1on the Plans, c,ll bar or f:lbric ro­
indi"orcemcnt shall bo made from open hearth steel of tho structffi'al grado. 1n­
tormodiate grade may be used if authorized by tho Engineor. 

Whon doforrrcd bars arc specified, t he form of tho bar must bo such 
as to provido a net section at all poi:lts equivalont to thc.t of a plain 
square or round bD.r of oquo.l nominal sizw. Twisted bars will bo used only by 
permission of tho Engineer. 

Stool fabric for this stylo of re inforcC!xnt slmll be cold drawn 
from rods hot rolled from billets. The wire, aft er fabrication, shall ha,'e a 
minimum tensile strength of seventy thousand pounds per square inch, and shall 
withstand beilJg bent cold, around its own dirumter, through one hundrod and 
oighty de g-reos, without crD.cking on the outside of tho bont portion. 

Construction 1!ethoa.s. Steel re inforcerent shall be stored above the 
surface of the growld upon platfonns, skids or othe r supports, and shall be 
protectod as far as practicablo from mochruiical injury and surface d0terior­
ation eausod by exposuro to conditions producing rust. n'hon placed in tho 
work, it shall be freo from dirt, scale, dust , paint, oil or othor fora ign 
!!latorial. 

T':16 reinforcemmt shall preferably be bent cold to tho shapes in­
dicated on tho Plans in tho shop bofore shipment and not in the fiold. 

Steel reinforceoont shall be placed. in tho OXc'1.ct position as shown 
on tho plans and held securely in place during tho placi;Jg of the concrote . 
Vortical stirru?s shD.ll n.lways pass o.round tl;o r.1D.in tension mombers and be se ­
curely attached thereto. T:lO reinforcing stoel in all con.crote rro.s onry \7alls 
shall be spacod its prouor (list:-.nco from tho facc of tho forms.~ moal),s of 
approved IJro c::>.st mortar· or concro te blocks. All :lor i zOllt 0.1 fsl'co't °lRJtn be 
spaced vortically by Troans of <'-P:!?roved precast mortn.r or concroto bloc:::s.All 
reinforcing stool shell bo Vlired. togothor at tho intersoctions as shown on tho 
Pl~ns or as diroctca. by tho E n;;ineer. Bofore :J.ny concrete is placcd all mor­
tar shall be clc&lOd ::"rom the 1"0 inforcemont. 

No concrete shall be deposited wltil the Engineer shall have in­
sIXlctod tile placing of tile roinforcing rrctal a.nd ~ivcn ~rmission to pla.cc 
concre te . All eoncrote ?laced in voilation of this provision shall bo rejec­
ted: and romovod. 

Splices. All roinforcemont shall bo furnished in tho full le:ngths 
indicatod upon the Pl:ms. lro spliCing of b~rs, oxcept whore shown on tho 
Pl::ms, will bo permitted without tho writton appr oval of tho Enginoor. Splices 
which ara permittod will havo a. length of not less thn.n 40 tillDs tho nominc.l 
dinmcter of tho reinforcomont, £!.nd shall bo '.'loll distributod or olsc located 
at points of low tensilo stross. No spJ.ices will be permitted at points 
where the section is not sufficient to pr o-,ride a minirmnn distance of two in­
chos betweon tho splico and tho nearost adjacont bar or the surfaco of tho 
conorato. Tho bars shall bo rig idly cl!lznped or Y/irod at all splices in a 
=nnor approved by tho EngillOer. 
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Sheets of lOOtal mesh shall overlap each other sufficiently to 
maintain a uniform strength and Shall be securely fastened at the ends -am 
edges. 

Basis of Payment. The reinforcing steel used in concrete struc­
tures will be paid for at tl~ contract price per pound for the theoretical 
wOight, as shmvn on Plans and this price shall be payment in full for fur­
nishing, bending, fabricat ilJg. and placing tho re inforcommt, for all clips, 
llXlta1 spacors, tics, wire or a.thor matorial usod for fastoning roinforco­
llXlnt in p1aco., and for all tools, labor, oquip.ront and all incidentals 
necossary to complote this work. Reinforcement for concreto railing and 
£iling shall be paid for a.s provided for in tho specifications for those 
itoms. 

. - - 83-94- 1622-22 
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87. ,sTHLfcrur.AL ST£E L 

. Desc;;:.ijJt j, on. This item shall consist of Structural steel, Rivet, 
ana. ~yebar, Steel, Steel Forgings, ill'01l6ht Iron, Stee l Castih::rs.. Gray Iron 
Cast lUgs, Ma.:leablo C;:;.stings and ?hosphor Bronze, compl~rin::r with thr.> d irro:l­
s ions and sha.pes :oroscribed on thr.> Plans, shall be· furnished, placod and e rec­
t od ::J.S shown thoroon in <:1ccordanco with t reso specifieatiol's. 

11<>.torio.J.s. Structural stoe l, Rivut ::.nd Eyobar Steel shc.ll fulfill 
tho re guirom::nts of tho Sta.ndm-d Spe c~fico.t ions of the A'f.:Jric::'.n Socioty for 
Testing Mntorio.ls for Stl"Ucturo.l Steol lor Bridges, So rial DosigTk~tion A7-
21 with DJll:mdmcnts to <h~te. The othor mat orials T!lJ ntionod o.bovo shnll be 
manufn.cturod n.ccorcling to the St=d=d SpeCifications of tho 1=ric= Society 
for Testing Mo.torials, Sorial Dosig:n.~tioll, A20-21, A41-16, ,P.27- 21, A48 - 18 , 
A4l1- 19, B22- 21 with rumndmcnts t o d~to. A coupon giving thr.> nr.n.lysis of tlm 
!lOlt from \7hich the material vms =de s11o.11 be furnished with each shi::mx:mt. 

In attition materials shall conform to t he :following re'luirmrents 
and shall be in all respects satis:factory to the Engineer. 

Except whero otherwise provided, all m:>mbers shall bo of strue­
tural stool and rivets shall bo of r1vot steal. Forgings shall be o:f carbon 
stoel, and shall be thoroughly annealed bo:fora machine fini shing. Castings 
shall bc of cast stoel or cast iron, but, in geno r a l, cast i~on shall be us~d 
only :for tho unimportant parts. Phosphor bronzo =y be used in expansion 
boe.rings. Class A rroto.l shall be used for this purpose. 

St ructural material delivered at the bridge shop re ­
ceiving yard shall be stored abovo the surface of tho ground upon platforms, 
slcids, or other supports, and shall bo protected as far as pract icable from 
the surf::.ce deterioration b~ e:~osure to conditions producing rust. It shall 
bo };opt :freo from accumul::.t i ons of dirt, oil, or ot;lCr :foro ign mn.ttcr. Fabri­
catod mate rial storod prior to sh ipment shall be subject to the S8DC condi­
tions of stor%"'O ::'3 tho un:f::.bric~tod =terio.l in the shop r eco iving yTI.l·d. 

Construction Methods. Struct~.l stool shall bo inspectod, tosted, 
h:1ndlod, f::.bricatod nnd erocte(l :1.3 p~oscribod under "Steal Structuros." 
The workm::mship sroll bo satis:'::lctory to tllC Engineer, rmd in conformity with 
the Plans. 

Weight Determination. The paynent shall be based on the weight 
of motal in the f abricated structuro, i nc luding :fio ld rivo ts shipped. Tho 
wo ight or o re ction Bolts, :fiold, paint , and all boxes , cr:1.tos or other con­
t a iners usod for packing , together with Sills, struts, and rods used for 
su~porting mombers during transport::.tion shall be oxeludod. 

,.bights p::.id for shall be shop scale woights unless othorwise pro­
vided. If specifiod in tho contract or permittod by the Engineer, computed 
wo i ghts ::.s llCroinafter provided. =y be m:1dc the basis of payllOnt. 

For the purpose of pa;yment, such minor items as bearing plates, 
pedestals, etc., shall, lmless otherWise provided, be considered as struc­
tural steel evon though made of othor matorials. 

Paym:mt for all material used in full size tests shall bo mado 
on a POUlld prico basis. TllC scarp v::.luo of a ll rrnteriD-l testod to do s t ruc­
tion shall be ::.llowed a s ::. crodit upon such p::'yllOnts . FayllOnt will not be 
allowed :for lllD.tori::.1 used in full sizo tosts, which doos not comply with tho 
spe cific::.t ions. 

Va:"iat ion in We ight. I:f the we i ght of any Iffimber is mor e than 2 
pe;ccent less t;,fm the computed weight, it may be cause for rejection. 
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If the total scale weight of any structure exceed.s the computed 
we ight by morc than 2 porcont, the wo ight in excess of 2 percent abovo too 
computed woight shall not bc paid for. 

Finishod work sr2.11 ·oc weighed in tho presenco of too Inspector, 
Tho Contractor shall supply satisfactory scalos a nd. shall perform all war];: 
invol vod in ha"dlill6 and wo ighing tho 'lar;.ous P'l7·t s. 

The weight of s tael sha~l ~e a~Ou.T.a.l et 490 pounds per cubic foot. 
The weight of ca3t iron shall be assumed at 450 pounds per cubic foot. 

The weights of rolled. shapes and of plates up to and including 
36 inches in width, shall be computed on the basis of their nominal weights 
and dim:msions. as r.ho·.m on the approved shop drawings, doducting for copes, 
cuts, and open holos. 

Tho weights of platos wider than 35 incm3 shall bo computed on 
the basis of tr-O ir o.irn:msiens, :J.S shewn on tho approvod. shop drawings, doduct­
ing for cuts o.r.d Opel, holns . To this sha:.l bo a d.d.o c. ona - half of the allowod 
percontages of 070r~ in weight given in tho Standard SpeCification for 
Structural Stool fo:' B:oidgos, Sorial D:lsignation A'l-2I, ~:J! the .American 
Socioty for Testing MatoriD.ls. 

The weigc.t of heec.s of shop driven rivots shall be included in the 
computed wei3ht, assu:nir.g tho we ights to be as :rollews: 

Di~TSter of Rivet 
1/2" 
5/8" 
3/4" 
7/8" 
1" 

\\eight:fhr 100 heads. 
4.0 Lbs. 
7.5 Lbs. 

12.5 Lbs. 
18.5 Lbs. 
27.0 Lbs. 

The we ight of castings shall be computed ±'rom tho· dimmsions shOWI! . 
on tho approved shop drawings, with an addition of 10 !Or cont :ror fillets 
and ovorrun. 

To tho total computod \vo ight of rotal T!lD.y be added an ll.llowanco 
of 0.4 of ona per cont for shop paint. 

Beofro final paynont is ma.de tho Contractor shall furnish tho 
Engineer four sots of bills showing tabulatod scala weights am.. four sets of­
bills showing woights computod from Shop Dotail Plans. 

Basis of Payroont. Structural Steel shall be paid for at the con­
tract unit price bid per pound for "Structural Steel" whioh prico shall be 
full compensation for all material, fabrication, shop work. transportation 
and. oroction. all equiprront, tools, labor and.· incidenta.ls nccossc.ry to oom­
plete tho work. 

When there is ·no separate item for structural steel, natal drains · 
or expansion plates used in the construction of concrete bridges, those 
materials will bo paid for at too same prioo ·bid for stcel ·reinforcoJIOnt un-:­
loss othorwise provided. 
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Deocripticln. This item shall be compose« of a.PC'rc\-ed stones laid uf 
without mortar 3.n"-- so as to fit neatly an<l firmly, and shell be COrlstructed in 
accordanc~ with the:le speCi fications and iI", cOl"fcrnit;v ¥lith tho form , diml11-
sions, and design p:"oscribed on the Plans 0,' c.iroctc.d by tho E nginoer in writ­
ing. 

1Iat!;>.r '.§.l'i' The slmllos shell be s O'cUJd, d~ra,-,19, free from structUYal 
defects, and shall be fro e from r oundod , worn, or we3.tl",')locd surfaces , and cle').1. 
of earth, cIa,;; or buher foreign substancos. No stor.,:) sh..~.ll be used whic!l has 
Do minimum thickness of l ess tha ... "1 fivo inches, ~ minLnum width Of 1es3 than 
twolvo inchos, or wh ich is 10<3s than ooo-half Cllbic foot in volurro. In tho' 
lowor cours:) of a dry rubblo wall, no stano sh·'3.J.l '00 used which hn.s a volmoo 
of loss than one c'.l.bic foot . Small stonos may O-:J ust)d for ;;>inning and filling 
inte r stices in tho ho:>.rt of tho wall . 

Metbod of Construct ion. All dry rutb, e ma sonry shall be construc­
ted by experienced workrren. The stone shall be rC>J.ghly dressed on bods and 
joints and ls.id on natural bods, be i ng well bandel', al~d br e::.king jOilltS at 
least six inchos. Tho stom must bo laid with thoir bodding planos and lioos 
of stratification i n 0. horizontal position. Stoms ~oo largo to bo properly 
placed by hand shall be handled with Co crane or der~·ick. Face stano shall be 
so laid thn.t the exposed fa.cos a.rc pr actically parallvl wi th the face of t !Jo 
wall. Tho joints on tho face shal l not be ovor 2 inches in width, othor jOints 
not ovo r 4 inches in width. Headors shn.ll be distribut ·.,d uniformly through 
t he wall, so a s to form approx imato ly one-fifth of the exposed faco 3, and shall 
oxtond through tho fa.co wall and into tho backing a distance at least equal to 
their thickness . fillere a wall is loss than eightoen inches in thicknoss, tho 
hoadors shall extend ontiroly through from front to back :f'lco. 'i/horo tho wall 
is more than eighteen inches thiCk, tho hoadors shall oithor oxtend entirely 
through or overlap at loast six inches. r.nl13 shall bo built up so as to 
loave no appreciable open spaces, and only sufficiont spalls shn.ll be used to 
wo dgo tho l a r go r st one s in placo. 

The top two layers of stone shall be laid in ceJfElnt mortar com­
posed of 1 part of Portland cement and 2 par ts concrete sand. Sufficient mor­
tar shall be used to completely fill all voids and tho stones firrndy embodded 
in the mortar. Tho top of tho wall shall bo pointed up in a neat \vorkmanlikD 
mannar and tho oxcess morta r leveled off to a smooth oven surface. 

Basis of Bayrnent . This Vlork will be measure d in accordance with 
tho dimensions shown on the plans. excopt whe re changes arc ordored by t ho En­
g ineer, and will be paid for at the unit prico bid pJr cubic yard 'for "Dry 
Rubblc Masonry" complete in pla co , wh ich price will bo full compensation for 
t ho coping and for all matorials, oquipmnt, tools, labor, am incidentals 
nocossary t o comple to tho item. 
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89 . MOnTAR Ru:?·Bm M .. :'SOllRY 

De scri Dtion. This item shall be comiJosEld of annroved stone slaB 
up in Po::otland Cenent l;)Ortar , and sh:1.11 be constructed. ;;; accor-C,ance with tp8W 
s~cifications and in conformity with tbo form, dimensions, and d.o s ign fUr­
nlsp..cd on the plans or as di roctocl in writiI1..g by tho E llbincor-~ 

Materials . The Portland cement, sand, and water for the mortar 
shall be such as to conform with the respoctivo roouiroJll)nts for thoso mate r­
ials 0.8 contained in tho spocific.:1tions ho:-c inbofo;o given for concreto . 

T'f'.o stone fo r ::oubblo ma30m-y shall be c l oan , hard, and of a ?...ind 
known to bo durable. All wo~thorod stone s1'..a11oe r Ojected. The i:1dividuc.l 
stones shall havo a thickne ss of not loss than 3 inches and a width of not 
l e ss than 8 inchos. No stom sh:111 havo a length loss than one and ono -half 
t iros its width. 

Const~Qct ion 1~thods. All rubble wasonry shall be constructed by 
experienced worknen. Se lected stones, r oughly squared . and pitched to lims, 
shall be used at all anGles' and ends of walls. All stonos shall be thorough­
ly wet prior to laying and be laid with practically horizontal bo ds. Large 
flat stonos sh:111 be selectod for tho bottom course. Tho st ono must be laid 
with t hoir bodding pIanos and line s of stratification in a horizontal pos ition. 
Face st ones shall be so laid that the aA~osed faces are practically parallel 
with the faco of tho wall :1nd no projoctions extend evor 2 inches beyond the 
face of tho wall. All s<bn:b.os smll be fully bedded in Portland cement mortar. 
mixed in the proportion of om part of cemont to two parts of s:1nd. and shall 
bo so placed as to broak joints at least six inchos and form a firm bond. 
Mortar which is not used within thirty minutos afto r wator has boen added 
shall be wastod. lbtomporing of mortar will not be pormittod. 

For mortar the sand and ceme nt shall first be mixed dry in a 
tight box until the mixture a-aSUlres a uniform color, after which water shall 
be added. as the mixing continues until the mortar attains consistency such 
that it can lilo oasily handled c.nd spreao. Vlith a troweL 

Headers shall be distributed uniformly through the walls of tho 
structures so as to form a t leust one -fifth of the exposed fucos. Thoy shall 
bo of such lel~ths us to extond through tho fuco w:1.11 i nto tho bucking a dis­
tanno ut l east oqual t o tho thic!moss of the p.oaders, and whore c. wc.li is 105s 
than eightoen inc1'.os in thickness tho hoadors shall extond entirely through 
from front to back fuce . 

Tho interior of tho walls shall bo built up 'lith tho stones of 
which it is composed embedded in mortar and. the vo id.s filled with mortar and 
packed with spalls so that no open spaces will be left . Horizontal j oint s in 
t he face shall not exceod one inch .in thicknoss and vertical joints shall not 
oxcoed a t any point two inchos iD widtil. No spalls sha ll bo used in tho face 
of a wall, and t ho faco stones sha ll bo so vroll bedcl.od that nono will be neod­
cd. 71alls sh!l.ll be providod vlith "woep holos" whorovor cc.lled for on tho ploos 
or dirocted by tho Engineer. If a stono is looscned. D.ftor tho mortlJ.r has sot, 
it sroll bo removed, tho mortar cloaned, and tho stOI'.:l relaid ,·,ith fresh mor­
tar. 

Tfcbfu.'$~ass of masonry s1:all be finished with a c oncre ~e co~ing 
or with a top/consisting of r oughly shaped stones, not less than eIght Inches 
thick , from one und om-half to four feet long, and wiCi.o enough to cover tho 
top of tho wall, sot in full mortar bods us shown on !Jlans . 
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COpillGS .. bridge seats, and back walls, .:hell required, shall be 
made of the diroonsions and materials shown on too plans, and when not other­
wise specifiod shell bo of Class A concreto. C<:rpings slw.ll bo maio in sec­
tions extending at lCaSt the full width of the wall, not less then oignt in­
chos thick, and in sections of :from film to oight foot long, - Tho soctions 
may be cast in place or bo molded 2-nd sot in placo in full mortar bods. 

After tne stone is all laid as above specified, the face joints 
shall be thoroughly cleaned of all mortar to a depth of" one inch" The joints 
shall then be wotted and pointod witn Portland cement mortar, mixed in tho 
proportion of one part of cement to two parts of sand and suitable pigment to 
give the color requirod by tho Engineor. No pointing, shall bo dam in frees­
ing weathor, and any work da!roged by frost shall 1Jo romovod and roplaced. 

Exce ss mortar must not be splashod against or rubbod on tho fe.co of the stano. 
The faces of the stone must bEl free from all mortar marks-; a;n::,' stone coated 
with mortar must be' cleaned in tho ma.nnor roquirod 'oy tho Engineer. Tho \,12.11 
must bo kopt wot while pointing is being dene . In hot or dry woathor thl) 
pointod masonry shell bo satisfactor:j:ly protocted from tho S1m and kopt wot 
for a poriod- of throe days aftor complotion. 

No masonry shall be laid in freezing weather without the per­
mission of the Engineer and the usa of such precautions as he may direct to 
bo t akon. In hot or dry IVoatlmr, tho masonry shall bo protoctod frGm tho sun 
for at least throe days after laying. 

Basis of Payment. This work shall be measured completE; in place 
in accordance with tke din:ensions shown on the plans. e-xcept whore. chan~s are 
ordorod by the Engimo.r. and will be paid for at tho unit prico bid :po.r cu;;'ic 
yard f"or "Mortar Rubble- 1!n.sonry'" complete in placo, which prico will be full 
compensation for the concroto coping or stono- top course. whicoovor is re­
quired •. and f"or all materials ~ oquipment. tools. labor, and incidentals noces­
sary to completo tho itom. ThE} coping will be. included in tho measuroment. 
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90. liFUNFORCED CO:TCR'lTE PIill 

Description. Under this item reinforced concrete pipe confor~mir~ 
to these speCifications, of too sizes and dioonsions sb:ovm on the plans, 
shall be furnished and :placed as diroctnd. 

Macori2,lso Hoinferced concrato pip:l for culverts shall be of tho 
boll and spigo1; ty;o, or otr.or t:,rJQ approved by thc Engineer, with positive 
conneetion betweon SOCtiOl1S, but the joints must bo as strong as tho body of 
tho pip:l and all ro inforcemcnt must bo protected by at loast 3/4 of an inch 
of concreto. ~ho pip:l shall bo cast in sections not loss than 3 foet nor 
more than 8 foot in length. All pip:l shall bo prop:lrly cured at loast 2 
\\loeks. 

All concrete surface s a.lill.ll be reasonably true and even, free fran 
porous or scaly spots, spalled odgvs and stone :f)oc'rots. Tho sections shall 
be straight and true to tho dimmsions shown on tho plans and shall have a 
uniform thickness throughout. Pipes having defoctive spots patchod over she1ll 
not be used. 

Portland Ceroont Concrete. Portland ceJrent concrete uso(I in tho 
construction of roinforced concrote pipe shall conform to tho requirom:mts 
for Class D Concreto. 

Reinforcement.. Reinfercement shall censist of woven wire mcsh, 
expanded rretal, rods, hoops, spil'als or otOOr forms adopted by tho manufact­
urer and approvod by tho Enginoor, and shall extend into tho bcll of thc pipe, 
All roinforcemcnt shall bo manufacturod from rr~torial that meots the requiro­
ments of tho Standard Sp:lcifications for Billo t Stool Concreto Reinforcomont 
Bars of tho Amcrican Socioty for Tosting Materials, Sorial A15- 14. 

Manufactured Pipe: Before purchasing pipe the Contractor shall 
secure approyal by tho Engineer of tho materials, mcthods and speCifications 
usod by the manufacturers. 

Load Test. iVI'.en tested by the three l2..0int rrethod of ap:;;>lying 
load in the curshing test as prescribed in U. S. Department of Agriculture 
Bulletin No. 1216, the pipe must show no crack \Uldor a. load of 1000- D, whore 
"D" is the insido diameter of tho barrel in feot, and shall develop an ul­
timate strongth of 1500- D. 

Absorption. Too maximmTI average absorption as obtained by the ab­
sorption test as prescribed in Bulletin Ho. 1216, shall not oxceed 8 per cent 
by weight. 

Method of Measuremcnt and Basis of Paymant. This item shall be 
paid for at tho contract unit price bid per linoar foot for "Ibinforced Con­
crato Pipo" of tho several sizes, measured complete in place, which prico 
shall be full compensation for furnishing, hauling and installing tho pipe, 
for prop:lration of bed an(I baclcfilling, and for all material, equipment, 
tools, labor and incidontals necossary to complete tho work, but shall not be 
payment for excavation nor for concreto or masonry end walls. 
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91. .C,OST IRON '?IEe 

Descrbtion. Under this item cast iron pipe confo:::ming to these 
specifications, of the sizes and dill)3nsions shown on the Plans, shall be fUr­
nished and placed as directed. 

Materials. Cast iron pipe shall bo of g ood quality. of tho bell and 
spigot typo, and all pipe shall be mado of cast iron of such character as to be 
strong. toutl'h and of avon gr&in. :.md soft enouch to ~dmit of sc.tisfactory drill '­
inc and cuttiIlb; the Jrotal shall be Jll2.de without cTJ<! admixture Of cinder iron 
and otho:' inforior mtal nnd tho surf::;co of tho pipe s~ll be freo from se&los, 
lumps, blistors and holes, =d othor defoets impairing its strength or utilit~·; 
it shall bo SOlid, rot~d =d. cnst vertical. It 3hall".Jo in soctions not less 
than 3 feet in length and. with the ill!lOr =d outer surf:l.eos true concontric 
cylindors. It mD.:r be plein, smooth =d straight C.,,"st iron wator pipe or it may 
bo ap?rovod corrucated cast iron or approved rib e,,"st iron culvert pipe. Cor­
rucati 0ns, whon prosont, slmll have [>. pitch of not marc than 3 inches and::; 
depth of not less thml 1/2 inch. Tho pipe shall be hoated to 3000F. and coat­
ad inside and outside by dippillg' in coal tar pitch or Yamish. 

Tho pipe shall have a minL= thickness and woight as shown in tho 
follCl11ing t !'.b Ie s. o.nd no 'pipe shall 10 accepte d the v;oight of which is mora 
than 5 per cant loss thml tho Vloights givan: 

Phin Cast Iron Piw 

Inside Di8llXltor Minimum Thickne ss \'",Qight per foot 
Inches Inchos Pounds 

12 3/8 50 
15 7 / 15 75 
18 1/2 85 

Insido Dia1110tor Mini..1'ffillD. Thickno s s V.bight per Foot 
Ine):,o s IllChos Pounds 
24 1/2 145 
30 ~8 180 
35 11 15 250 

Corrugat0d or ~ibbod Cest Iron Pipo 

Inside Diamete r Minimum Thic1alO ss \\bight per Foot 
Iuches IncDcs Pounds 
15 1/4 50 
18 1/4 55 
24 5/16 90 
30 5/15 135 
35 3/3 175 

Tho pip0 shall have sufficient strength so that when tostod with 
tho throo point stCJ.ldru·d crushi::Jg tost as prescribed. in tho Bullotin lio. 1216, 
it will show a l02.d supporting cnpacity in pounds per lino= foot of at .' loast 
1500- D Vlhore "D" cq=ls tho iruiido dia.r.ntor of tho pipe in feot. 

No pipe ,;i ll be a ccopted, tho VIOight of "hich shall bo ovor f i ve 
per 'cent less tjwn the required standard weight. 
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Eac;" section of cast iron pipe sha:!.l be coated inside and outside 
with coal-tar pitch varnish, to which sufficient lins6(ld oil has been e.dded 
to m:J.ka a smooth coat, toW,;h and tenacious wbon cold, with no tendency to 
scala off. 

1:otllod of Moasurorrcnt ~ncl Basis of Pa)JID:)nt. This item shall be 
paid for at the contract price s bid per linoar foot of "Cast Iron Pipe" of 
the soveral sizos lIDasurod complato in placo, which pricC/l shall be full com­
:9Qnso.tion for furnishing, hauling and installing tho ~)ipo, for preparation 
of bod :md bD.Ck filling, .:md for all material, oquipnnnt, tools, lo.bor :md 
incidontals necossary to comploto tho' work, but shall not ba paynnnt for 
oxcavation or for concreto or IIlD.sonry end~alls. 
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92. COR.WGA'iED GALVAlHZED lE1'AL PHE 

De sCl'iut ion. This item shall consist of :t'urnishi1'.g and placing c o.c·­
rugated galvanized rretal pipe conforming to these specifications. The ""ipe 
shall be fUrnishod of tho sizes and. dim:msions roquired and shall bo inzta::'l­
od at such p1a.cos as shown on tho Pln.ns or as de3ignatod by tho El'.gimor in 
accordanco with theso specifications, and in conformity with too lioos and 
grades g iven. 

II{atori'3.1s. Corrugated metal pipe shall bo fabricated from eor­
rugatod shoots, tho baso IIDta1 of which shall bo mado by tho oPOn hoc.rth pro- . 
eoss. Ti10 base IIDtal in tho finishod shoots shall conform to tho following 
chomicc.l roquirorrcnts: (Tho arrangorrcnt of typos g ivon bolow doos not indi­
ca.to pro forenco. ) 

I."ldlo Analysis of Baso JlJOtal 

Pure Iron Copper Iron Copper Steel Copper Moly­
bdenum I ron 

Sulphur - - - - not moro than Not mal'O than Not moro than Not mOl-a than 
0 .04% 0.04% 0.05% 0.0410 

Phosphorus - - Not more than Not mol'S than Not more than Molybdenum 
Not less than 

.08'$ 

Total of carbon 
sulphur, phosphorous 
manganese, and silioon 

0.015% 

Not more tha...'1. Not more than Not more than Not more than 

0.25% 0. 7% 0.25% 

Copper- - - - Opt ional !Tot less than !Tot less than Not les s than 

0.20% 0 . 2010 0.4010 

~:- A permis s ible variation of four hundredths (4-100) per oent will be 
allowed for total impurities and ona-hundredth (1- 100) POI' cont for 

sulphur in analysis of finished shoet. 
Rivets: All rivets shall be of the sarre material as the base 

metal specified for tho corrugated shoets.- Thoy shall bo thoroughly gii.l­
vanizod or sooral-dizod. 

v,oight Tolerance: Tho average WIi.ight POI' square foot of tho cul­
vert shoots, as determinod by weighing in lots not e xceoding 6000 pounds · 
shall not vary from tho thooretical woight by moro than 5% oithor way for 
eacll lot of om gRU,,"'O or sizo. 

Spelter: The base metal sheets shall be uniformly galvanized on 
both sides by the hot process. A uniform coating of Prime V.estern Spel,ter 
shall be appliod at tho rata of not loss than two ouncos por square foot · 0:1; 
motal. If tho averago speltor coating as detorminod from samplos shows less 
tha...'1. two ounco s of spo lter POI' square foot of rrc tal , or if any ona samplo 
shows loss than 1.8 ouncos of speltor POI' squaro foot of motal, tho shipment 
shall bo rejeetod. Shoots having b lister spots, halos or othor imporfootions 
in tho galvanizing after corrugating shall be rOjoctod. 

Bidders shall s tate in proposal the typical chemical composition , 
brand of metal, trade na.rre, and na.rre of manufacture r of the material to be 
furni shed. 
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No metal will be accepted under these specifications and no bids 
will be considered for the matcrials above descri'Ded until after tho s)not 
manufacturer's certified analysis ancl manufacturor's guarn.ntee h"-vo boon Pi'ss­
cd upon by tho EngineClr [O.nd aC0optod. 

Misbrandi!l6 0:" othe .. misroprosontation, and non-uniformity of pro­
duct, will o ,'.ch bo cOllsitlore;d a sufficiont reason to discontiIiuo tho accept­
ance of .'J:JJy Gr::md ur.dor thoso sl'Ocific"tions, ccnd the notice of discontin­
uance of any bro.nd s:mt to t100 shoot TIanufacturor will bo considored to bo 
not ico to a,w Qulvert companios which handlo that p.rticular brand. 

';'he =mcf.:1ctu..-cr of each :,rand shall filo with the Engineor a 
certificato sotting forth t:1Q n= 0:" br"nd of lWt"l to bo fu!'nished and a 
typical analysis showing the pcrcod:J.gO of o"ch of tbc five "bovo mentioned 
chemic"l oloments. The certificate sh"ll be sworn to for the lI'll.lluf,,-cturing · 
compal'.y b~ [>. person :lo.ving lo"al authority to bine. the company. 

The manufacturer of the sheets shall submit with the certified 
anansis a guarantee providing that all metal fUrnishod shall conform to the 
eel-tifiod analysis filed, shall bear a suitable idontification brand or ' 
mark, and shall be roplaced without cost to tho purchas~r when not in con­
formity with tho specified analYSiS, gallt,"Uor sl-"Olter coating, and the guar­
antoo sh..'1.11 be so worarod as to remain in offect se long as too manufacturer 
continuos to fUrnish material. 

No culverts will bo acceptod unless the motal is idontifiod by a 
stD.mP on c.J.ch section showir..g: -

1st, !'-Tn..m of shoot m':\nufacturor, 
2nd, Harm of br~nd 
3rd, Tho g:o.uge. 

Tho idontification brands silall bo placcd on tho shoots by tho 
manufacturers of tho shoets, in such a way thc,t '7hon rollod into culverts 
such iilontification shaH appc,,-r on tho outside of oc.ch soction of e3.oh :,oipe. 
Pipe having any soctioll not so stamvod sh..~ll bo promptly rOjectod. 

Laborators tosts slw.ll follow tho l1Dthods of tho U. S. Dopartmont 
of Agriculture Bullotin No. 1.'"16. The analysis made by the chomists or in­
spection bureau deSignated or approved by the Engineor shnllbe tal:on as 
final, but before any conSiderable shi¥IDnt is rejected a chock analysis 
shall be mado • 

If the Engineer so eleMs he may have the matGrial ins,;J6cted at 
the rolling mill or the culvorts insl~ctQd in tho shop W;~re thoy are fabri ­
cated. He rr.ay require a. chemical analysis from the mill for any heat, also 
a physical test of the properties of tho Jrotal taknn from any heat • . to be 
mado by t,le mill. Tho inspecti)n both at tho mill <1ni at the shop shall bo 
!llD.do under tho direction of tho Engineor. The Engineer, or his representa­
tive, sha.ll have free access to the mill or shop for inspection purposes and 
every facility shall be extended to him for this purpose. Any matorial or 
pipe included in any shipment which has boen re j ected at tho mill or shop 
will be considored sufficient causo for tho rejection of tho ontire shiprrcnt. 

All rivets shall be driven cold in such a manner that the plates 
shall be drawn tightly together throughout the entire lap. No rivet shall 
be closer than twice its diall:oter from tho e<loO'() of tho !rotal. All rivots 
shall have neat, worlmonliko a..'ld full hemispherical heqds or hoads of a form 
acceptable to tho Bngineor: sl13.11 bo driven without bonding; and must com­
pleto ly fill tho holo. Longituo,ina.l sec.ms of t hirty and thirty- six inch 
pipe shall be doublo rivotod. Circumferential shop riveted soams shall have 
a. maximum rivet spacing of six inches and shall lap at loast one full cor­
rugation, excopt thnt six rivets will bo sufficiont in twolve-incil pipe. 

If a band is used for end finish, it shall be riveted around the 
end of the culvert with rivets at i.ntervals of ten inches or less. This 
ba.nd shall be of galvanized motal equivalent in cross section to 3/8 x 1 in­
ch for 16-gauge metal, 3/8 x It inchos for 14-gauge ;rotal and 12 gallt,O'() !rotal. 
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Field joints sl1.a.ll be made with bands of the same material as the 
culve.rt, and shall be not less than saven · and O~'le-half inches wide 9 so COYlSt.;r", ... c-­
ted as to lap an equal portion of each of the c1l1vert sootions to be connooto.1 
Such bands shall bo conmctod at the ends by aTg'i6·s having minimum dimonsien" 
of It x l-} x 1/8 inch, and of longth oqual to full width of band, or by other 
Illlprovod comlOctIons of suit"blo ~trollgth. Each corJ1oction shall be faste1l0(] 
by at least two bolts not loss than 1/2 inch in diameter. All such connections 
shall be mado of galvanized metal of the sam::; quality as tho base metal in the 
culvort. 

It is the essence of these suecificatiolls that in addition to eom­
pliance with the dotail s of cOllstrllction-, the completed pipe shall show caro ­
ful, finishod workmanship in all part iculars. 

Culvert pipe on which tho spelter coating has boen bruisod or brok­
en oithor in tho shop or in shipping, or which shows dofoctivo workmanship, 
shall bo rojectod. This requironnnt applios not only to tho individual p i pe 
but to tho shipment on anw contract as a whole. Among others, tho following 
dofects aro specifiod as constituting poor Vlorkmonship and tho presence of any 
or all of thom in any individlk~l culvert pipe or in general in any shipnnnt, 
Shall constituto suffieiont causo for rojection: 

Unoven lo.ps 
Elliptical slk~ping 

Var iation f:r-om a straight center lino 
Rngged or diagonn.l shoared odges 
Looso, UThJvenly linod or spaced rivets 
Poorly form:>d rivot hoads 
Unfinismd onds 
Illegiblo brands 
Lc.ck of rigidity 
Bruizod, soaled or broken spoltor coating 
Donts or bonds in tho metal itsolf 

Tho fio ld inspect ion shall be mado by tho Engineer, who slk~ll be 
furnished by tho Contractor with an itomized statonnnt of tho si zes &nd lengths 
of culvert pipe in oach shipnnnt. This inspection shall include an examination 
of the culvert pipe for deficiencios in longth of sheets used, nominal speci­
fied diaImter, not length of finished culvert pipe, c.nd any evidonco of poor 
worIDlk'1.nship as outlined abolro. Tho inspection may includo tho taking of samp­
los for chemico.l analysis :l.nd dctermino.tion of weight of speltor coo.ting. Tho 
inspection shall be made promptly upon notification by the Contractor of the 
arrival of tho m'1.terial. 

T'ilO pipo making u? tho shipnnnt shall fully meot tho rO'luironnnts 
0:1; thoso specifications, and if fifty per cont of the pipe in aIW shipment 
fails to root thoso roqllirelIDnts tho entiro shipnnnt may bo rejected.. 

When samples are taken for chemical o.nalysis and determination of 
woight of sp;ltcr coating, at least ono sample from which. a specim:m two and 
onc - quartor inches squ.:l.re m:l.y bo prop:l.red shall bc solocted from cc.ch ton 
culverts of a shipm:mt, 3.nd not less than throo s=plos shall ropresont any 
0110 shipnnnt. 

T'ne pipe slk'1.H be laid in the trench with the separate sections 
firmly joinod together c.nd with outsido laps of circumfOrontial joints point ­
ing up st r oam and with longitudinn.l laps on the sides. iJ:r:y rootal in joi.nts 
which is not thoroughly protocted by galvanizing shall bo coatod with a suit­
ablo asphaltum paint. 

Mothod of J.\c:l.sllrom:mt and Basis of Payment. This item shall be paid 
for at tho contract pricos bicI per linear foot of "Corrugated Galvani zod Motal 
Pipe" of tho sever::>.l sizes rooasured compl ete in plc.ce, which prico shall bo 
<tall compensation for furnishing, lmulir.g and illl':talling tho pipe, for prcpara­
tion of bed o.nd bacJ~filli!1g', and for all matorial., oquipnnnt, tools, labor and 
incidentals, but shall not be paynnnt for oxcav:1t ion nor for concreto or mason­
ry ond \mH. 
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93. VITRIFIED CLAY PLEE 

Descrintion. Under this item vitrified clay pipe conforming to thee 3 
specifications, of the sizes and dim:msions shown on the Plans, shall be fur­
nished and placed as directed. 

Materials and Manufacture. Vitirfied clay pipe shall be of tho hub 
and spigot typo, of first quality, sound, thoroughly and perfectly burnod, with­
out warps, cracks, or other imJ:lOrfectiollS. and shall be fully and smoothly 
glazod over tho ontiro imler and outer surface s, except that tho inside of tho 

hub and tho outsido of the spigot may be unglazod for two-thirds of the depth 
of the hub. On all other portions of the pipe, the glazing shall completoly 
covor and form an, intogral part of the pipe body. If gl:1zed, tho inside of 
the hub and tho outsido of the spigot shall bo scored in 3 parallel linos ex­
tending completely around tho eireumferenco. This pipe sh.~ll bo manufactured 
at a suitablo temperatura to socure a tough, vitreous material which, when 
brokDn, shall show a denso and solid body, without dotrirrontal crocks or lami­
nn.tions. It shall bo of such toughnoss that it mD(!' be cut with a chisel and 
h.aJnrror. t'.nd whon struck with a hD.rr!m:lr shall give a rots-llie ring. 

Tho pipe shall have sufficient strength so that when tested with 
the three point standard crushing test as prescribed in the U. S. Departm3nt 
of Agriculture Bullotin No. 1216, it will show a load supporting capacity in 
pounds per linoar foot of at loast 1500- D whoro "D" equals the insido dianoter 
of tho pipe in foot. 

Tho minimum longth of sections, thickness ,and tho dopth of hub 
shall bo as follows: 

Sizo Mininmm Length Thicknoss fupth of Hub 
Inches Foot Inches Inchos 

12 2 1 3 
15 2 1..1,. 3 
18 2 1 ! 3..1,. 

"-
20 2 1-2/3 3-A. ,-
22 2 1-5/6 3- 3/4 
24 2 2 4 
27 2~ 2..1,. 4 
30 2t 24 4 
33 2--"" 2-5/8 5 
36 2 ~ 2-3/4 5 

~ 3-it 42 2 :2 5 

Method of Me<\suxorront ar..d Basis of Paynnnt. This item shall bo paid 
for at tho contract pricos bid per lincar foot of "Vitrified Clay Pipe" of tho 
sovoral sizes nnasured complete in place, which prices shall be full compensa­
tion for furnishing, haulil~. and installing the pipe, for preparation of bed 
and back filling, and for all material, equipm3nt, tools, labor, and inciden­
tals nocessary to complete tho work, but shall not be payrrent for oxcavation 
or for concreto or masonry end_aIls. 
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94. RElLAYING CULVERT PI:rE 

Descriej;ion. This item shall consist of the careful removal .and 
preserving . of pipe from existing pipe culverts as ordered and relaying the 
same as shown on tho Plans or as designatcd by tho Enginoer. In accordanco 
with thoso specifications for tho type of pape involvod and in conformity 
with tho lines and grades. givon. 

Method of Measuroment. This itom shall bo measured by the actual 
numbor of linear foot of pipe comploto in placo as roquirod. 

Basis of Payroont. This item measured as provided above, shall be 
paid for at the contract unit price bid per linear foot for "Relaying Culvort 
Pipe" 18 inch dianY)tor and umlor or "Rel~ing Culvort Pipe ovor 18 inchos 
diameter" as tho co.se ~ bo, which prico shall be full compensation for thO 
romoval, preservation, and relaying of ,tho pipe , 0.11 now mo.torial necessary 
OIl(()~Pt pipe, all labor, oquipment, tools and incidontals necossary to com­
pleto tho ,work,but shall not bo po.ymcnt for oxcavation, nor for concroto or 
masonry hoadwalls. 
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100. INClIEN'rAL CONSTRUC'nOl'i 

. 101. SO:;)DING 

De scri"?t ion. '1'his item shall c onsist of providing and pl anting 
approvc;d live s od on earth slopes or shoulders , when and as directed fo r 1'L'C­

tection against erosion. 
The sods shall be of suitable size , variety and characte r for tl'.e 

purpose selected and for tho soil upon whtch they aro to be plar,toc1, for 
vigorous and hardy growth, and approvod by the Enginoer. 

On ombankJrents constructod on soil which is easily eroded or all 
sections subject te overflow, and whore climatic conditions arc favorable to 
tho easy rooting of "Bormuda Grass" or "Rescue Grass" or "Bun Clover" or 
"Japanese Clovor" and if in tho opinion of the Enginoor it is necossary, th:: 
Contractor shall provido and plant as directed , such sods, or tufts of sarno 
suitablo grass. 

,mere sodding is to be done, tufts of suitable grass shall be 
placed on slope just underneath the shoulder line so as to form one contin­
uous strip of turf about threo inches wide and on remainder of slope and 
upon shoulders simila r tufts of grass about three inchos in d<!.alrotc r shall be 
spaced approxim:1tely t'7elvo inches centor to center in rows. Sodding shall 
be done at such tilOOs as the Engineer may direct and in such manne r that the 
grass will at once t~ root. 

Basis of Pa~""Jrent. Sodding completed and accepted by the Engineer 
will be paid for at the contract unit price b id Per 100 linear feet of roaQ­
way sodded on both sidc;s to tho width required by the Engineer, which pr!ce 
shall bo full componsat ion for furnishing and plant ing the sad, all labor, 
oquiPlOOnt, too~s and incidentals necessary to aompleto tho work. Tho average 
width of s odding f or tho unit prico bid sha}.l bo construed to ;roan an avcr­
agc width of not ove r 30 foot. 
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102. SEEDING 

Description. This item shall consist of seeding with grass e~rth 
slopes, and shoulders as ordered. 

~ne seeds shall be of a variety suitable to the soil, conditions 
and purposo involved, and which will form a sUitable sed as roquired. 

The seeding shall be done at proper timo and season, when and as 
directed by -tho Engineer. 

Basis ef Payment. Soeding, completod and accopted, shall bo padd 
for at tho centract unit prico -Did :r:cr 100 linear feot of readway soedod en 
both sides to tho width required by tho Engineor, '7hich Jrico shall bo full 
compensation for preparing the ground and furnishing and sowing the seed,all 
labor, equipment, tools, and incidentals necessary to complete the work. The 
average -width of sooding for tho unit prico bid shall be construed to moan 
an avorage width of not ovor 30 foot. 
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103. UJ.l'.:.'RSATSJ TIMlER PILIHG 

Descri',tion. This item shall consist of round or s quare ti'llber :flues 
of the lcind ar!d dimensions si.:>€cified, and in confo!"mity with the p&El"tir:ent de ­
signated Plans. The,>, 'Sball be driven in accordance with those specifications 
ill the location and to the elevation sh<JWn 011 Plans or as directed by the En­
gineer . 

Except for trestle werk, timber piles shall be used only bolow per­
manont ground water lovel. Untreated timber piles shall not bo used in water 
which is infested by marille borers. I n general, tho penetration for any pile 
shall bo not 10 ss than 10 foot in hard material and not 1e ss than one - t ili rd 
tho length of tho pilo nor loss than 20 feat in soft material. For foundation. 
work, no piling shall be usod to penetrate a very soft upper stratu~ overlying 
a hard stratum unloss tho piles penotrate tho hard material a sufficient dis ­
tance to rigidly fix tho ends. 

11aterial for Foundation Piles: These piles may be of any species 
Which will satisfactor ily stand driving. They shall bo cut from iive, sound 
t r eos, shall be solid and freo from defocts such as injurious riI'.g ShAkos, 
large unsound, or loose knots, <iocay, or otbor defects 71h<ich might impair 
tho ir strength or durab il i ty. They shall bo cut from above the groll.'1.ct swo 11 
and havo a uniform t:J.pe r and shall be free from short bends. A st r aight line 
drawn from the center of the butt to the center of the Up shall lie wholly 
with in the body of tho pile. Piles shall be ]>30 Ie <1 soon aftor cutting. All 
knots shall be trimmed close to .the body of tile pile . For round pile s, the 
minimum diarreter a t tile tip shall be eight inches, and at the butt shall be 
twelve inches . The maxirnu.'TI diameter at the butt shall 0e twonty inches . 
Square piles shall bo unifoTI~ in cr oss soctien, not less than ten by twelve 
incho s for lengths oyer thirty feQt . 

If poss i ble , pilos shall be full l ength. Where tho longth r ·J quir ed 
is gr eater than is practical to obtain , thoy =y, upon written approval of tho 

E ngineer , bo s':lliced. All splices shall bo made in o.ccord:mce with do tail 
plans, propared to rr.oot tho s?Gcial conditions oncountered and which sh~ll be 
approved before the piles are driven. 

M~terial :tQI Tre_stle Pile5- a.nd Foundation Piles for . Trestle Bonts . 
Theso piles sh..'l.ll moet the roquirom::ll1ts for timber "Founda.tion Piles" '1.nd in 
addition shall be of durc.ble timber . The species required will bo Post Oak , 
VTnito 0,,-1;:, Rod or Blc.ck Cypress, or Long Lo~f Yellow Pine (80 per cont hoo.r t . ) 

Construction Motil0ds. Piles shall not be driven until ,':l.fte r tho ox­
cavation is completo . Ar~ rrnte rial forced up between tho piles shall be re ­
movod to correct olovo.tion bofere masonls for tho f01.Uldc.tion is p l aced. Ti m­
ber ;:>i l es shall be driven with a. grc.vity llar.'1Wr, stoam hamlllJr , Vlc.tor jots. or 
a. eombin~tion of water jots and lk'l.lTlmJ r. Tho driving of piling with followers 
shal l be avoided if practic~blo, a.nd sh~ll be dODO under written permi~sion of 
the E ngineer ollly. When followers o.re used, om pile from every gr oup of ten 
sh!J.ll be a long :pile driven vlithout a follower and shall -De usod o.s a tost pilo 
to determine tho avor:>.,,"'C be~rir.g power of the group. Coll~rs or bands to pro­
tect timbor piles against splitting and broomiI'~ shall be provided where neces­
sary. Timber piles shall be pointed where soil conditions require it. Wnen 
necessary, tho piles shall bo shod with m::ltal shoos of a dosign satisfactory to 
the E ngineor , tho pOints of tho piles being carefully shaped to socuro an evan 
and uniform Doaring on th:> shoos . 
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Gravity hamrers fer drivilJg timber piles shall weigh net less tha., 
2000 peunds and tha fall shall be se regulated as te aveid injury te the pile. 
and in ne case shall exceed 20 feot. Piles shall bo driven with a variatien of 
net mere than ono - c:uartor inch por ' feet frem tho vortical or from tho batter lix 
indicatod. All pilos raisoQ during tho process ef driving adjacont pilos shall 
bo driven down agn.in if requircd by tho Engineer. 

When :::-eq"J.irod, the size and l!IU1lIber ef piles shall be determined by 
actual 10adiR~ tosts. In goneral, thoso tests shall censist ef tho application 
ef a test load placed upon a suitable platferm supportod by tho pile, tegethcr 
with suitab:.c appa.!'atus for accuratoly detormining tho suporimposed woight and 
the settlolr.ont under oach incrom:mt Of load. Tho safo' allowablo lead shall bo 
considerod as 50 por cont of that load which, after 4S heurs application causes 
a pormanent sottlcllDnt r.Dasurod at tho top ef tho pile, of net more than one ­
fourth inch. At least, one pilo of each group of one hundred pilos shall bo 
thus tastad. 

Timber Piles: In the absence of loading tests, the safe bearing 
values for timber piles' shall be determined by tho fellowing formulas: 

whoro 

P = 2\VH 
S f 1.0 

P - 2WH 
S f 0 .1 

for gravity hammors 

stcrun 
for singlo - acting/ hammors 

stcc.m 
P::: 2H I w I@) for double- acting/harmrors 

2 f 0.1 
P =safo bearing power in peunds 
W =WOisht, in pounds, of striking parts of hammer 
H ~~ight of fall in foot 
A ~ron. of piston in squ.:lro inches 
P - storum pro3sUl~ in peunds por ·squaro inch 
S ; tho avortl!;-:J ponotrat ion in inche s por blow for 

5 te 10 bloos for grn.vity harmrors and tho last 

The above formulas are applicable only when 
(a) The ~r has a free fall . 

tho last 
10 to 20 blovls 

(b) The head of the pile is free from broOllDd or crushod wood 
:fiber. 

'(c) Tho ponotration is at a reasenably quick and uniform rato. 
(d) Thore is no sensiblo bounco aftcr tho blow • . Twico tho 

hoight of tho bounce shall be deducted from "R" to detor­
mim its true value in tho formula. 

Tho boari!'.g powers ef timber piles, as detormined by tho foregoing 
formulas, shall bo considered offoctivo only whon thoy are loss than tho crush­
ing strengths ef tbQ pilose In genoml, pilos shall be required to develep, a 
boaring eaIia.city of not loss than 15 tons nor mere than 25 tons. Rowover. tho 
character of tho soil ponetrated, cenditiens of dri.ving, distribution, sizos 
and longths ef tho pilos involved, and the canputcd load por pile shall bo givm 
duo consideration in dotermining tho reliabilityof driven pile. 

In case wator jets arc used in connection wit~ tho driving, ,tho 
boaring power shall bo dotormillOd by tho above forllIUlas, from tho rosult:;l.·ef 
dr iving aftor tho jets have boon withdrawn, 131' a lead to st· ~ bo appliod. 
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The tops of ~oundation piles shall be emb3dded in the concrete foot­
ing at least one foot, and where seals of concrete deposited in water are used 
with piles, tho piles shall project at least ono foot abovo the top of tho s0al 
eoneroto. Thoy shall be cut off lovol at such elevation that tho tops of tho 
pilos will be always wot. 

Foundation piles for framed bents shall be cut off level ap~roximate ­

ly three feet abo·.'e tho surface of the ground and the cap rigidly socured to 
each pilo by dl'if~ bults oxtending at least nine inche s into the pilo. 

Trestle piles shall be cut off lovel at the olovation shown on the 
plans and tho cap~ secnrod as describod abovo. If the cut-off is ten b~aS · Q~ 
moro above the ground line, timber piles shall be braced by diagonal cross7c~rn­
posed of three inch by ten inch timbers, secured to tho piles by three-quartor 
inch diameter through bolts. 

In bents of untreated piles the heads of the piles shall be thorough­
ly coated with a thick protective coat of red lead paint, hot tar, hot asphal­
tum, or hot coal tar creosote beforo tho caps aro placed. 

The tops of all piling shall be sawed to a true plane as shown on 
the plans, and at the elevation fixed by the Engineer. Piles which support 
timber caps or grillage work shall be sawed to the exact plane of tho superim­
posed structure and shall exactly fit in. Broken, split, or misplacod piles 
shall be drawn and properly roplaced. Pilos driven be 1017 the cut-off grado 
fixed by tho Engineor shall bo withdrawn and replacod by now and, if neecssary, 
longer pi~es at the oxpanse of tho contractor. 

Basis of Payment. All piling left in place in the structure will be 
paid for at the contract unit price bid per linear foot for "Untreated Timber 
Piling" complete in place, which price shall be full compensation for furnish­
ing all piling, all matorials, equipment, tools, labor, and incidentals noccs­
sary to complote tho work. No allowance will be mad.o for falsowork piling. 
Payment will bo mad.o at this price for only tho actual number of feot of piles 
loft in placo in the completed v!ork, :lond no ::.llowanco will bo mado for any 
piles which arc not drivon in accerdanco with tho specifications, or as order­
ed by and mado accoptable to tho Engineer. 
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104. T~ATED ~'I!.I!lER PILING 

DescriRti~li' ~lis item snall consist of round or sq~are treated ti~­
bel' piles of the kllld and dimensions specified and. in conformity with the ]Xli"'­

tinont designated Plans. Thoy shall bo drivon in accordanco with thoso speci- ' 
fications in tho location and to tho elovation shown on the Plans or as dirac·­
tell by tho Engineer. 

Matez:L~l~. Requirerrents for Treated Foundation Piles. Treated Tres­
tle Piles. and. 1rF'&~0c:. Foundation Piles for Trestle ];ents shall be idontical 
with tho correq'C:la.iYIg roquirements for Untroatod Timber Piles with thO ad­
ditional requil'em:mts follOwing: 

Piles shall be treated wi th tho creosote oil or eroosote coal tar 
solution described in the specifications for "Timbor Structures." The range" 
of prassure. temperatura. and time durat i on of tro.:ltm::mt shall be controlled 
so as to rosult in maximum penotration of thO quantity of prosorvative injoc­
ted, which shall permoate all of thO s.:lpvood and as much .of thO heartlveod as 
practicablo. For general construction, not in soa-v/ater, pilos shall bo troa­
ted to retain net less than twelve peunds of the preserva;tve per cubic foot 
of wood by any full cell process, or not less than eight pounds by aw standard 
empty call process. 

Construction Mothods. for Treated Tilllber Piling shall bo idontical 
with thoso proscribed for Untreated Timbor Piling, -O'Xe"llt thaj;·~~f" 
p.l..k!' s- :mod-n(>t-~t(id·-w:tth- P<"ot.o.c.tillo.,..pa.i.nt •. The following additional 1'0 -

quirom:mts apply to Treated Timbor Piling. . 
(l!reated pilos and timbers shall bo carefully handled without sudden 

dropping. bron.king of outer fibres, bruiSing or penotrating thO surf:J.ce with 
tools. They shall be handlod with rope slings. Cant dogs, hooks, or pilo 
poles shall not be usod whero such tools \7ill penetrate into thO untreated wood. 

All places where the surface of treated piles or timbers is brok'::-- - v 
en by cutting, boring or otherwise, shall be thoroughly coated with hot creo-
sote oil and then with a coating of hot tar pitch. Hot creosoto oil sr~ll be 
poured into the beld holes before the insertion of the bolts in such manner 
that the entire surface of the holes shall recoive coatint of the oil. 

Basis of Payment. All piling left in place in the structure will 
be paid for at the contract unit price bid per linear foot for "Treated Tim­
ber Piling" completo in placo, which price shall bo full~compensat ion for fur­
nishing all piling, all troating, all materials, equipment, tools, labor, and 
inCidentals nocossary to complote tho work. No allaNanco will be made for 
falsework piling. Payment will be made at this price for only the aotual num­
ber of" feet of piles left in place in the completed work, and no allowance will 
be made for any piles which n.re not driven in accordance with the specifica-
t ions, or as orderad by and made acceptablo to the Engineer. 

After the neoessary outting has boen done to reoeive 
100 the eap, the heads of piles shall be given three coats of 

hot creosote oil. They shall then be oovered with a coat 
of hot tar pitoh over whioh sbal1 be plaoed a eheet Of three 
ply rooflng felt or galvanized iron , or a oovering may be 
built up of alternate layers of hot tar itch and loose 
woven.fabrio Similar to membrane water ofing. using 
foar layers of pitch and three of th fs · riq. The cover 
shall meaa~c at least six inches m ie80h dimension 
than the diameter of the x,ile, an 1 be bent down over 
the pile- and tbe edges fas tene,' i tli g headed. nails, 
or sec~ed b,y bindillg with gal ire tar the cover 
1s ill place tho cap shall be pIs ri altod ~s 
prescribeu. 
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105. PH; CAST CONCH; 'IE PIL TNG 

Dcsc :!" i~ion. This item shall consist of piles precast of PorEa:t~·'_ 
cement concrete made and reinforced in accordance with these specification~ 
and in conformity with the pertimnt designated Plans. They shall be driven 
in accordance with these specifications in the location and to the clevation 
shown on the plans or as directed by the Engineer. 

M2.te~ials and Desiml. All concrete materials and their preparat ion 
and placing shall be in accordance with the requirements for Class D concrGte. 
(All coarse aggregate to pass a 3/4 inch ring). It shall be the charge of 
the Contractor to order materials for and cast and lllDJ1uf:.cture the requisito 
lengths and amount of piling to comploto the roquired structure or wor!c. 

Precast concrete piles may be square, circular, or octagonal in sec­
tion. If a square section is employed, the corners shall be chamfered at 
least one inch. Piles shall preferahly be cast with a driving point and for 
hard driving shall pre~rably be shod with a metal shoe of approvod pattern. 
Piling may be either of uniform sectien or tapered as desired. Taperod pil­
ing shall not , in general. be used for trestle construction except for that 
portion of the pilo which lies bolow the ground line: nor shall tapered piles 
be usod in any location whero the pi l os :.re to :.ct ''-s columns. In general, 
concreto piles shall have a cross sectional area, measured above the taper, 
of not less than 140 square inches and when they are to be used in salt water, 
they shall have a cross soctional area of not loss than 220 squaro inche s. 

The length shall not exceed t hirty tL~s the ave r age diameter for 
piles driven through firm soil, and shall not exceed fifteen til1lOs the aver­
age diameter for piles drivon to rock through looso, wet soil, or fillod 
gr ound. Whon lateral support is doficiont so that tho piles act as columns, 
they shall bo designed as colunms. 

Re infor cem:mt shall conform to thc roquironxmts dior Ro inforc ing 
Steel of these Specifications, and tho Vloight :.nd dimensions shall be as 
shown on Plans. 

Reinforcement for precast coneaete piling shall consist of longi ­
tudinal bars i n combination with lateral reinforcement in the form of hoops 
or spirals. The longitudinal reinforcement shall be not less than one per 
cent and preferably not less than om and ono-half per cent of the total cross­
section of tho pile . The reinforcemont shall be placed at a cloar distance 
from tho face of the pilo of not less than 2 inches :.nd when tho pilos aro 
for usc in salt water or allmli soils, this clo:.r distancc sh:.ll be ' not loss 
than 3 inches. Tho driving point and also the top of the pilo shall bo pro­
tcctod ag:.inst i mpact by noans of spocial spiral winding or bands designed 
for this purpose. The reinforcing system shall preferably be of the "unit" 
type, rigidly wired or fastel'Jed at all intersections and held to true pos i­
tion in the forms by J!l)ans of concr eto blocks or other suitable devico . Whore 
p iles oxceod fifty-five feet in longth, additional longitudinal reinforcoment 
shall bo added throughout the centr:.l one - third of the length. Piling under 
rotaining walls abutments, otc., shall be designed to withstand tho lateral 
stressos inducod. 

Whore waterproofing is to bo uscd. SIXlci:.l specific:.tions will bo 
given and tro work shall be in accordanco therewith. 

Forms shall be accessible for tam)ing and consolidation of the con­
crete . Under good weather curi~-€l' conditions, side forms may be removed at 
any tim not less than twenty-four hours subsequent to placing eoncrete, but 
the ontire )ilo shall romain supportod for at least seven days, and shall not 
be subject to and handling stress until the concrete has sot fo r at least 
twenty- ono days, and for a 10l1o"'Or period in cold Vle:.thor, tho additional time 
to bo determined by the EngillCer. 
100-120- 1623-7 



I 
I 

• • • • • • • ., 
\ 

• • 
I 

• • 
I 

• 

Casting: Piling may be cast either in a vertical or horizontal 1'08i ' " 
tion. When vertical forms are used, spa.cial care shall be exercisod to pudC.lc 
and tamp tho concroto arOlmd the reinforcing and to avoid the formation of 
stono pockots. rlhon horizontal forms are uscd, the piles shall not be cast in 
tiers. 

During the placing of concroto, the forms shall bo vibrated by tapp­
ing with a harnJror of woodon mail. Concrete shall bo placed continuolUlly .in 
each pile and shall be carefully sl'adcd, puddlod, and tamped, special care be­
ing oxorcised to avoid horizontal or diagonal cleavage planos, and to soo that 
tho roinforcoment is properly ombeddod in till concroto. 

Finish: As soon as the forms are removed, concrete piles shall be 
carefully pointed with 1:2 mortar, filling up all cavities or irregularities. 

Trestle piling exposed to vie~ shall be finished above the ground 
line in accordance with the provisions governing the finishing of concreto col­
umns. Foundation pilir~, that portion of trestle piling which will be below 
tho g~ound surfaco, and piles for use in sea wator or alkali soile shall not 
be finishod oxcept by pointing as above sot forth. 

Curing: Concrete piles shall bo curod in accordanco with tho gon0ral 
prOVisions govorning tho curing of concreto as olsewhere provided. As soon as 
tho piles have set suffieiently to permit, they shall bo removed from tho forms 
and piled in a curing pile soparatcd from oach other by wood spacing blocks. 
No pilo shall bo drivon until it has sot for at loast thirty days and in cold 
weather for a longer period as detormined by tho Enginoer. Concrete piles for 
use in sea water or alkali soils shall be cured for not less than 60 days be ­
fore being used. 

Storage and Handling of Preeast Concrete Pi l ing: For precast piles, 
the nethod of storing and handling shall bo such as to oliminate tho danger of 
fracturo by impact or unduo bonding stresses, in curing or transporting the 
piles from the molds and into tho ·leads. In general concroto piles shall bo 
liftod by moans of a suitablo bridlo or sling attacilOd to the pilo at l'oints 
not ovor twenty foot !\i1II-U"t. In no caso shall the method of lk-mdling be such as 
to induco strossos in tho concreto of more than 650 pounds compression per 
square inch or in the reinforcing steol in excess of 12,000 pounds per square 
inch allowing one h~,drcd per cent of tho calculatod load for impact and shock 
offocts. 

In handling piles for uso in soa wator or alkali soils, special care 
shall bo oxorci sod to avoid injury to the surface of tho pile. 

Concreto piles when properly do signed , constructod and placed, may 
bo subjoctod to loads as detormined by tests or formula, but not to oxceed 300 
pounds por square inch of total cross soction at tho smallest affoctive point 
and generally not to oxcood 25 tons per pilo with a maximum limit of 30 tons 
par pilo. 

Construction Methods. Requirenents for equipnent and driving large 
concrete piles will be covered by special specifications. 

Ha.nnmrs for Concreto Pilos: Concreto pilos preforably shall be 
driven with stoam hammers, Steam hammers for this p~oso shall develop an 
lonorgy per blow at cach full stroko of tho piston of not loss than 12,000 

foot pounds, oxcopt in sandy material when usod in combination with a suitabl e 
wator jot having a pressure of 125 pounds per squaro inch· at and of nozzlo; tho 
abovo requirerronts may bo modified • 

Gr:>.vity llOmJrors, whon their usc is permittod shall waigh not loss 
than tho weight of tho pilo and tho maximum drop shall not excood 8 foot. 

wator Jots: \Vator jets may bo usod, oithor along or in combination 
wi th Il. ha.nrror. Tho volume :>'l1d pre ssuro of tho wator D.t the je t nozzlos, a.nd 
tho number of jots usod, shall bo sufficient to freoly aroda tho materi:>.l 00-
j acont to tho pilo. 
100- 120- 1623- 8 
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If water jets and a hammer ar9 used for driving, the jets shall be 
withdrawn and the pile s shall be dl'iven by the hammer to socure the final lX'n 
tration. This procedure may bo variod if tho desirod results are not obtainoi. 

Piles shall be drivon with a variation of not more than one -q~tol 

inch per foot from the vortical or from tho batter lino indicated. 
Londing Tests: \'ihon roquired, the size and numbor 'of pilos shall 

bo detormined by ~ctual loading tests. In general, those tosts shall con­
sist of the application oLa test load placed upon a suitablo platform suppor­
tod by tho pile" togethor with suitablo oppa.ratus for accuratoly dotOrminiIl€; 
tho superimposed waight and tho settloment of tho pile under each increment 
of load. Tho safe allowablo land shall bo considered as 50 per cant of that 
load which. aftor 48 hours application, causos a permanent settlement, mea­
sured at tho top of tho pilo. of not more than om-fourth inch. At least ona 
pilo for each group of am hundred piles shall be thus testod. 

Concreto Piles: In tho ubsonco of tho landing tosts, tho safo beur­
ing valuos for piles shall bo detormined by tho following formulas. 

P = 2WH for gravity hamrers 
S f 1.0 

P - 2WH for single-a.ct ing steam harmrers 
S f 0.1 

P - ZH1\V tAp} for double-acting steam harmrers 
S 0 :1 

where P = safe bearing power in pounds 
W -4Veight, in pounds, of striking parts of harmrer 
H ;Height of fall in feet 
A =araa of piston in s quare inches , 
P =steam pressure in pounds per square inch at tho hamrror 
S =tho average penetration in inches per blow for tho 

last 5 to 10 blows for gravity hamrnors and tho last 
10 to 20 blows for stoam hammers. 

Tho above formulas arc applicuble only wren 

(a) Tho harnmor has a froe fall. 
(c) Tho penetration is at a reasonably quick and uniform 

rata. 
(d) Thore is no sensible bounco aftor tho blow. Twico ' 

tho height of tho bounce shall be deducted from "H" 
to determine its ' true value in tho formula. 

In case water jets are used in connection with the driving, :the 
bearing power shall be determined by the , above formulas from the results of 
driving after the jots havo been withdrawn, or a load tost may bo ' appliod • . 

Concrete Piles: The bearing values for concrete piles shan JJe 
determined' by means of the loading tests :il:oovespecified. The 'formulas; spcci-,:" 
fied above for timbor piling lllBiY be used as a rough approximation for: pre cast, 
eoncrete piles. 

When required, tho Contractor 'Shall drivo test pilos of a longth 
and at the location designated by tho Engineer. Thoso pilos shall bo of 
greater longth than tho longth assumed in tho design in ardor to provida for 
any variation in soil conditions. ' " 

100-120-1623-9 
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Jettir.g ~iles shall extend to a good so~ id st~atum. Their carrJing 
capacity shall be L.etermined by actual tcsts o~', if dri':en with the "",id of a 
jet ano. for the last five blows of the g-ravity hanmYl r or last twer.ty blows of 
the steam ha.mmJr, drivon wi thout any jet, the sam formula may be . applied :;.s 
in the case of drivoa piles. " 

Extensiens, splices, er "building-uj?s" on concrcto ~)ilo s shall bc 
avoidcd but whon no co ssary tlloy shal l bo mad.o as follows : 

After the driving i;S completeci, the concrete at the end of the pile 
shall be cut away, leaving tlli:l ro inforcing steol cxposiJci for a lor.gth of forty 
diamoters, tho final cut or' tJ?c concrote shall bo p~rpendicular to tho axis 
of tho pile. Ro infel'cOlIDnt similar to thEt used in tho pile shall be securo­
ly fastoned to tho projecting ' stoel and tho necessary form work she.ll be 
placod, care be ing takon to prevont leakage along tho pile. Tr.o concreto shall 
bo of tho smro quality "-s that usod originally in tho ,)ilo. Just p~'ior to 
placing concroto, tho top of tho pilo shall bo thoroughly wotted ona covered 
with a thin co"-ting of neat cemont. ~no forms sr~ll remain in place not less 
than 7 ~ys and shall tilen be carefully romoved :o.nd the e'1tirc oxposed surface 
of tho pile finished a s n.bovo specifiod. 

Methods of Measureroont. Only the actual number of linear feet of 
accepted piles left in place in the completed work shall be llXJasurod. No 
allowance will be mado for cut-offs or any unaccepted footage. "Build-Uj?s'" 
constructod as roc,.uirod shall bo measured as piling, providod that no allow­
anco will be mado fer "build-ups" which arc made necessary by damage to tho 
piles during driving. 

Basis of P1!-YlIDnt. 2he l)iling measured as provided above, will be 
paid for at the contract unit price bid per linear foot for "Precast Concrete 
Piling," which price will be full compensation for furnishing all materials, 
oquipment, labor, and incidentals necessuy to complete tho work, oxcept 
that test piles ordered but not used in tho work bo paid for as Extra Work. 
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105. CAS7 IN PLACE CONCffiTI') PILUTG 

Description. These piles shall consist of a metal shell driven in 
the location and to the elevation shown on the Plans, which shall romain in 
placG, and concl'ctc cast in place in the shell, all as prescribed in theso 
spo cificat ions. 

Materials. and requiroments for concrete and roinforcing steel shall 
bo the sruro as :Croscribed for "Precast Concreto Piling," with the additional 
requirement that in all casos the reinforcom:mt shall '00 of the unit systom, 
rigidly fastened togetber and lowered into the shell. :To loose bars will bo 
permittod. 

Motal Shells: The motal shall bc of a sufficient thiclmcss and re­
inforced to such an oxtent trot it will hold its originn.l form and show no 
signs of distortion after the COl'O ros boon withdrawn. Tho design of tho 
sholl shall bo submittod to and approved by the Enginoor boforo ~ driving is 
(fono. Aftor tho shell has boon drivon and the core withdr=, it shall bo in­
spectod and approvod bofore any concrote is plaeod. No paynnnt will be mado 
for any shell v/hieh ros beon improperly drivon, is broken, or otherwise de ­
foetive, and, if necessary, any such shell sha,ll bo removod and roplacod. 

Construction Methods. No concroto shall De placed until all driving 
within a radius of 15 feet has been completed, or until all the shells for 
any one bont havo boon complotoly drivon. If this cannot be done, all driv­
ing within the above IL~its, shall be discontinuod until the concrote in the 
last pile cast has sot at loast 7 days, and no load shD.ll be allowed on any 
pilo cast less than 7 d~s. 

Concrete shall be placed contiIItlously in each pile, care being used 
to fill evcry ,part of the shell and to work conerete around the reinforcoment 
without dispaacing it. No concreto shall bo placed in sholls containing an 
accumulation of water. 

,~j{.oth6Q of ;:1ea"'iL-crerrent. Oniy the actuai num';~;; o-f linear foet of 
accopted pilos left in place in the ' complotod Wlrk shall bo ' measurod. No al­
lowawo will bo mado for cut- offs or any unacceptod footage. 

Basis of Pa:vment. The piling measured as provided above, will be 
paid for at the contract unit price bid per linoar foot for "Cast in Place 
Concreto Piling," which prico will bo full compensation for furnishing and 
driving the shells. for all materials. equipment, labor. and incidontals 
necessary to complete tho worle, except trot test pilos ordered but not used 
in too wokk will bo paid for as Extra Work. 
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107. Y,jiI~; RIPRAP 

Be script ion. This item shall cOlOsist of 11 protective course or 
layer of "01le man" stone laid on slopes and at such places as shown on the 
Pl;:l.ns or as designated by the Engineer, and filled with s:palls and shall be 
constructed in accordance with theso specifications and in conformity with 
tho depth of courso and other dotcils shown on t :1.O ;oortinont cross sGctions. 

Material. The "Ona m,,"l.11 stone" shall 'oe froe from structural de ­
fects, of a~proved quulity, not les3 than 1/3 of a cubiC foot in volume, and 
not less th= 3 inches thick. Tho width of the stone s shall not bo lo ss 
than twico the thickness. The sp~ll5 shall be of ~tc!'ial of simil~r quali ty" 

CopstructIon Methods. SlopeG, where riprap is used, sl'>..a.ll be no 
steeper than the alJgCl of rc.poso unloss otherWise indicD.ted or directed. Tho 
stono shall be boddod, ono against the ot}ler, with the ends in contact. TIll 
space s botweon th? la.rgc r stono shall 00 filled with sIlalls of sui table SiZ8, 

and all spalls shall bo ra.mmod tllOroughly into place . The finished surface 
of the riprap shall prosont an even, tight surfaco true to too lines, grades, 
and sections givon. 

Method of Measm'er:snt. This item shall be Treasured by the square 
yard complete in place. The measureront shall be l1\?de paralIc 1 to tho face 
and not necessarily horizontally. 

Basis of Pa~nt. The yardage of completed and accepted work 
measured as provided abovo shall be p3.id for at the · contract unit price bid 
!'Or square yard fer "Plain Riprap" which price shD.ll bo full compensa.tion 
for furnishing and hauling all mutorial, for nIl quarrJ'ing involved, for all 
labor, equipment tools and incidontcls nocossery to complcto tho work. 
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108. ~ROU~D RIPRAP 

fuscri;)tion. Tilis item shal: consist of a protective course or 
layer of "One man" stone laid on il:hopes and at such p laces as sho\'m on the 
Plans or as de s ign~.ted by the Engineor. and grouted. and sha.ll be cor.structod 
in o.ecord::mce with theso s~cifications, ::md in conformity with tho depth of 
COUl'SO and othe"' details sh.)wn on the pertinent cross sections. 

Material, The "One man stone" shall be free from structural de­
focts. of approved qun.lity, not loss tha:n 1/10 of a cubic foot in volume, :c.m 
not 10 5S than 4 inche s thicl, a'1c1 5 incho s wida. 

Construction liI..etho(1.s . Slopes, wI>..ere riprap is used, shall be no 
steeper than the anGle at' !'epose unless otherwise indicatod or dirocted. The 
stom shall be bedded , one against the other, with the end.s in contact. 

Am)l icat i.on of Grout Fil1tl. After the stones have been ta.~lped, 
inspected, and. approved, the spaces between the stones shall be fillod with 
comont grout consisting of 1 part Portland cemont and 2 parts approved sand. 

Method of Me asw::.QILOnt • This item shall be measured by the square 
yard complete in place. The measuroment shall be made parallel to tho face 
and not necossarily horizontally. 

B~si~_~t~~J1t. The yardage of completed and accepted work 
measured. us provided above shall be paid for at the contract unit price bid 
per square yard. for "Grouted Riprap" which price shall bo full compensation 
for furnishing and ho.liling 0.11 m:l.terio.l, for all quarrying involvod, for a.11 
labor, oquipment, tools and. incidentals necossarJ to complete the work. 
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109. STOilE UJITIE RDRAIN 

Description. ~lis item shall consist of course random stone hand­
laid in the bottom of a graded ditch SIl as to furnish free drainage throu:;h 
the o:;>en voids, covered with other material, the whole constructed at such 
place s as shown on tho Plans or as do signated by tho Engineor, in accordaDcc 
with those specifications and in conformity with tho pertinent requirod erda .. 
soct ion. 

Material. T)1c bottom course shall consist of approved , durablo, 
rough sl::l.bs of stono ap;)roxi=ting 10 inchos in dopth, from 1 to 5 inchos in 
width, and a longth gre~tcr than thc dcpth. Tho top course shall consist of 
durable slabs of stone from 1 to 3 inchos in thicknoss. If sufficiont local 
stono of tho abovo <;.un.lity .is not available for top courso stone, thore 'Jay be 
substituted wholly er in part, approvod, durablo crushod or napped rock, crush­
od slag, or gr.:>.vol of such size as will pass through a 2?t inch screon .:>.nd be 
rotained on a 3/4 mnch screon. 

Construction Methods. Where indicated or directed, the Contractor 
shall excavate a trench of the required dimansions. The bottom of the trench 
shall be finished to the grade given, shall bo smooth and firm, and tamped if 
necossary. 

Tho bottom course stone shall bo sot carefully by hand, longitudi­
nally with tho trench, in vcrtical position, sido by Side, so as to give maxi­

mum voids. Tho vertical jOints botwoon onds of bottom courso stone shall bo 
staggered, and tho bottom course in placo shall ap?rox~~to 10 inchos in dopth. 

The top eourse stones shall be placed over the bottom course to 
fill the trench to the required depth • . Tho slabs shall bo laid flat ovor the 
bottom courso stono, to covor it as compl otely as practicablo ,with joints 
closo and staggerod and necossary voids filled with napped or crushod stono, 
or gr:J.vol, Tho remaindor of tho trench shall be filled with suitablo oarth, 
which shall bo com?actod thoroughly by tamping in 4 inch layors. Suitable 
outlots shall bo providod and protectod with small hoadwalls or dry stono box 
openings of similar eonstruction. 

Method of Measuremant. T'ne linear measuremant ~ill be the actual 
length complete in place inclu(t:ing the out lots or headwall •• 

Basis of Favmmt. This item will be paid. for at tlw contract unit 
prico bid per linoar foot of "Stono Underdrain" which prico shall bo full com­
pensation for oxcavating tho trench and back filling tho s=, furnishing .:md . 
placing all iro.torial, c.onstructing headwalls, oquipm:mt, tool.s for all labor 
and incidentals necessary te> complote the werk; . 
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110. VI'1'RIFE:J TIlE DX.E RiRAIN ~ 

Descrintion. This item shall consist of open joint vit ri:rie (~ clay 
pipe laid in a braJ.ed trench in a layer of' grave 1 or cI':tshed stone, covered 
with coarser !:1ate rial, the whole u onstructed at such places as shown on thlJ 
Plans or as d6signatod by tho Engineer and in a ccordance with thoso specifica­
tions' and in confor mity with tho pertinent requirod cross scction. 

Materials. The pipe shall be of first ~uality, hub and sp igot 
style vitrified clay drain pipe, sound, thoroughly and perfectly burned, with­
out warps, cracks, or other imperfect ions and unglazed. It shall be manu­
factured in longths of not more than 2 foot, and shall be sufficiontly to~gh 
so that it may be cut with a chisol and hnmmcr. Unless 'othe rwiso specified 
or directed, tho pipe shall be 4 inchos in inside diametor. 

Tho gravel or _c"rushod stone for tho bottom of t he tronch slw.ll be 
of approved quality, cloarll'uurablo, which will puss the l ~ inch screon and bo 
rotained on tho 5/ 8 inch screen. Tho coarser materiul to bo laid illllnJdia.toly 
o.bovo tho pipe shall bo of tho Snm:l qua.lity, pas s ing tho 3 inch screon a.nd re ­
t -a.ined on tho It inch scroon. 

Construction Methods. 'I!he re indicated or directed, the trench 
shall be excavated carefully to such depth as is roquired to permit tho pipe 
to bo bid to tho gr ade de sired. 

The bottomj8~~e\\no shall be placed and tamped to a uniform dcpth 
of 2 inches and shall to truo tq gra.de. 

The pipe shall than be bedded firmly on the bottom course of stone, 
with the hub end upgrade and the spigot end fully onto red into tho o.djaeent 
hub. Tho pipe joints shall thon bo covered wi th approvod 2 ply tar strips, 
not less than 6 inches in width und of sufficient length to permit of tho onds 
boing turned outward and laid flat on tho bottom course of stone, on eithor 
side of t ho pipe, for a dis tance of 3 inchos. 

A!'tdr tho pipes have beon laid and approved, tho coarser '''Dotorial 
shall be placcd curofully, so e.s not to displace tho piIJO or joint covoring, 
uround :md over tl10 pipe to tho requirod depth o.bovo tho bottom of t ho p ipe. 
The remainder of the trench shall be filled with suitable ear th which shall be 
tamped in layers of 4 inchos. Lateral connoctions of' the drain shall be made 
with "SpeCials" as requirod. The druin shall be brought to a. sa.tisfDoctory out ­
let which shall be protoctodii'¥~\J;t hoc.dwalls 3.nd screens, e.s diroctod . 

Whon a foundation / i s to be built i t shall bo constructcd undc r 
curbs, gutters or where other,'Iise indicated, in accordance with the rri9 thods de s­
cribed above, except t hat t he stone fill shall only bo mado for 10 inche s above 
tho bottom of tho pipe and only stono of the sizo specifiod fo r tho bottom of 
tho tronch shall be usod thr oughout this underdrain. 

Mothod of M03.EurolllJnt. Tho linear measurement will bo tho actual 
length of pipe as inst alled. 

Basis of PaVIrent. This item will be paid for at the contract unit 
prico bid per linoo.r foot for "Vitrifiod Tilo Underdrain" or Vftrifiod Tilo 
Foundation Undcrdrain", as tho co.so may bo , Which prico sIlall bo full compensa­
tion for excavating the trench and back filling the same , for furnishing the 
pipe, all material, labor, e quiprrent, tools. and incidento.ls nece sso.ry to com­
pleto t he work. He o.dwo.lls will bo paid for under tho corrosponding itom. 
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111. aneNT JOINT THE OUTIP.TS ~'O3 lP-TIE:l:JL\Ii'S 

Description. This item shall consist of cement jointed vitrified 
clay pipe laid in a graded trench, constructed at such places as shown on the 
Plans or as d!isignatod by the Engineor, in accordance with those spocifications 
and in conformity with tho pertinent required cross section. 

Material. Tho pipe shall be of 4 inch diruroter unlos3 othorwise 
specified, and shall fulfill tho roquirerronts for pipe vitrified tilo under-
dr'ain. 

The mortar for cementing the joints shall be composed of 1 par t of 
Portland cement, and 2 parts of approved, clean, dnnaThio sand of such siza as 
will pass a 1/8 inch screon, miJ<ed with water to form a plastic mortar. 

Construction Methods . Where indicated or directed, tho trench shall 
bo excavated to tho linos and grade s given, and tho bottom of tho trench shall 
bo uniformly firm and smooth, and rocesses shall be excavated to receive tho 
hubs. 

The pipe shall bo lkaid earefully and firmly upon tho bottom of the 
trench with the hub end upgrado .".nd tho spigot end fully entered into tho ad­
jacent hub. Tho joints shall be calkDd with cOlIXmt morta r and aftor e'.).ch joint 
is fillod and finished on tho outSide, it shall bo wiped clGnfi on the insido. 
Lateral connections shall bo made with suitable "Specials." Those outlots 
shall bo protected v;ith hoady;alls and screonS as roquired. 

,After the pipe as laid has been approved, the trench shall be re­
filled carefully with suitable ea:i:'th, which shall be tamped firmly around and 
ovor tho pipe in l~ers of 4 incho s. 

Method of Heasurement . The linear measurement shall be t ho actual 
length of pipe as installed. 

Basis of Paynnnt . This item will bo paid for at tho contract unit 
prico bid per linear foot for "ColJX)nt Joint Tile Outlets for Underdrains," 
which price shall bo full compensat i on for oxcavatinz tho trench and back 
filling' tho sruno, for furni siling tho p i pe . all =terial. labor, equipmont, 
tools, and incidentals mcessary to complete the wo rk. Head walls will be 
paid for under the corresponding item. 
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112. .cONC~TS C;JRBIYG 

1?escri')tion. This iter1 s!lall consist of an inder-eno.ent curbi:ng com­
posed of Portla" d ('.arrent Concrote and s;,all bo constn.;.c t ed in ac:)ordance with 
these spocificat iO:1S and in conformi~y wi tn the l:'ne ~, grade s, a:ld typical 
cross soct ions shmm on tho Plans. 

Material. Tho materin.l s;18.11 be :1S ::;Jrescribod for Class A concreto. 

Con,,·truction Methods. All roquiroments prescribed for Clas3 A con­
croto shall apply. Form:;. if of ;lOod, shall be o~ 2 inch ;ola:1k, surfa(:Qd: or 
if of mtal shall be of approvod section, shall be straight, i"l'<lo from w::J.rp, 
and of dopth oqual to tllO dopth of tho curb. 

Excav:ltion for CurbinG. Excavation shall be made to the required, 
depth and the sub- grn.do or base upon which the curb is to bo sot slmll be COM­
pacted to a firm, even surfaco. 

,.,'hero foundation undor-<irain is to be pl~ed undor the curbing, the 
exeav~tion for the curbing slmll be made in conjunction with the oxcav:1.tion for 
the under- drain. 

The concrete shall be placed in the fOl"Lls to the depth specified, 
in layers of 4 lor 5 inches, and ta..'11p!ld and spade<i until mortar ontirely covers 
its surfaco. Tho top of ' the curbing shall be floated smooth, and the outer 
odge shall bo rounded to a rad.ius of 1 inch whilo the concrete is still soft. 

Tho curoing shall be const:"Ucted in uniform longth soctions of 50 
foot lengths e",cept on sharp curves or for- closure. No sections sho.ll bo less 
than 10 foot. These scetions shall bo sopC'.rated by strips of om - fourth incr. 
in thickncss~ of prepacod as?lmlt or other suitable materiC'.ls, placed perpen­
dicular to and at r ight angle s to the longitudbal section of the curbing. 
Holes shall be made in tho asphalt or other propared jOint, to allow dowol pins 
to pass through. Two 3/4 inch round, smooth steol bars, three feat in length 
shall be placod at each joint as "hown on plans. Those dowols slmll bo dip:;?Od 
in tar or asphalt to i!!sU!"c fl.'codorn of mOVC!IIJIlte 

Tho forms nhall be !"emovod within twenty-four hours after tho con­
<frete has been placed. The top of the ourbing shall :>e :robbed dO\7l1 i1nrocldiate ly 
to a smooth and uniform surface. As soon as finishe d, the curbing shall be pro­
toctod from tho 6.1erre:tts by covc ring with 2 or 3 inohes of earth. T"nc oe.rth 
shall bo lmpt damp for a period of 3 days. and the covering shall remo.in for 0. 

period of 2 woeks, or for a 10n[;"Ol" period, if in the opinion of the Engineer 
it is desirable. 

Tho Contractor shall protect the curbil'.g ~lhilo curing, and klJep it 
in first class condition until the complotion of tr~ contract. MlY curbing 
which is d=-god at any time previous to the fiml accoptance of the work shall 
be removod and roplacod wi th sat isfaotory c1trbing at the Contractor's expense. 

.After the ooncrete has set sufficiently. the spa,oes in front and 
back of the ourbing shall be refilled to the required elevation with suitalllo 
matcrial which shall be tamped in layors of not more than 6 inches until firm 
and solid. 

Basis of f>ayment. This item shall be paid for at the contraot unit 
price bid per linear foot for "Concrete Curbing" oomplete in place. which price 
shall bo full compensation for e.ll oxcavation, for furnishing and placing all 
materials. all labor. equipment. tools and incidentals necessary to complete 
the work. 

100- 120- 1623- 17 



I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I. 
I 
I 
I 

pescri~:;io~l. Thi3 item shall consist of an inuepE.ind6nt 0\llbl'iJg L.om-­
posed of approveC. dressed stono and silall be constructed in accordance with 
these s!l"[!lcifications and in conformity with the li:r:os, grades, and typical 
cr03S sections ::;ho;m on tho Plp.:ns .. 

Ivtatcrials. The straight five - inch stone Curoll'.g ehall consist of 
approvod stone, freo f.'om st:'uctural dofects. It shall be five inches in 
thickness. not less than twonty incllOs in depth and in lengths of not l'Jss than 
four nor more than oiciht feot. The top surfaco shall be drossed ~nd leveled 
one - quar ter inch, the face shall bo dre ssed and the end cut squaru to a depth 
of not less tmn twelvo inchos boloVl the top o,nCi the back dressed to I). depth 
of threo incllOs. The top and dressod face smll be free from depressions, ;01'0 -

jections or othel' irroguloxit ios and dofocts. 
The straight six-inch stone curbing siw.ll consist of approved stone, 

ne ither laminated. nor stratified. It shall be harm"er dre sscd en the face to 
a depth of not less than twelve inches below the top , on tho entil'e i.op sur­
face and for a dopth of threo inches on the back. Tho ends shall be cut 
square for tho f'1.111 de~~th and 'i7idth of .the stone. 2':li5 curbing shell be xix 
inchos in width on the top, not loss than twonty inches in depth ar,d not less 
than eight inchos in width at the base. 

If eight - inch curbing is specified, it smll bo of tJ:.c S:o.mJ q=lity 
as straight six-inch curbing and eight inches in width on the t op, not less 
than twenty- four inches in depth and not less than ten mehes in width at the 
base . 

Straight six or eight - incl1 stom curblng shall be in lengtil of 
not less than six feet. el:copt when necossary for closures, where no pioco 
shall be loss than fom' feet in longth. 

All cu=ved curbing shall consist ~~ approved first quality stene 
having a width at the top 01 six or eight inches as specified and the bottom 
shall be not less than two inclllls wider than the top. It shall be dressed, 
and of the depth as specified for the straight cur~ing, and in 101'€ths of not 
less than five feot. It shall bo cut oxactly true to tho radius specifiod and 
with a tangent or tatlv"'Onts if requirod. 

Construction Mothods. ExcavD.tion sroll be rnc.do to the ro quired 
depth and tho SUb31'o.do or base upon which tho curb is to bo sot smll be com­
pacted to n. firm~ even surfaco. Whore foundution unc1crdrain is to bo :pl~cod 
unJor tho curbing tho oxcavation for tho cUl~ing shall be mado in conjunction 
with tho Oxc~vD.tion for the underdrain. 

The curbb>g shall be set on edge in straight lines and the top 
surface shall conform to the lines and grades given. . 

All joints and curbing adjacent to inlets and othor structures, 
shall bo straight and troo throughout tho ontire dopth . The joints in tho 
straight five ·-inch stom cU1:'bing, whothor sot or reset shall not exceed OnD' ­
quarter an inch for a a.istll!lco of twelve inches from tho top, but =y be 
Wide r from this point to tho bottom. Tho jOints in curbing shall not oxcood 
one - quarter of an inc;l for tho full depth. All jOints shall bo pOinted and 
made wator-tight from the base to tho top Of tho curbing with a .stiff morto.r 
composod of one part of Portland cemont and two p=ts Of approvod sand. 
100-120-1&23-18 
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IVhere indicated or di~ected, drai~ o;er-ings shall 1a r.3de . 
through the curbing at the oleva.tion and of t:19 sizo r~irE. J.o ' Tr"e curLin" 
shall be baclmd with suitable natorio.l which shall be ta..'l1ped until fir:n. 

Basis of PaVJrent . This item shall be paid for at th8 contl'act 
unit prices bid per linear foot complete in place for "Straight Fiva - Inch 
Stone Curbing", "Straight Six- Inch Stom Curbing", "Stra,ight E igllt - Ir.ch Stcno 
Curb i ng", "Curvod Su.-Inch Store Curbing." or "C-.lrvod :light-' Inch Stono Curb­
ing", as tho case may be, which price shall bo full compensation for f'.U'nisb ­
ing and placing all stono, all quarrying, labor , equiprrcnt, tools. and inci­
dentals nocessary to completo tho work. 
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114. reSETTING CUTJ3r:IG 

Description, This item shall consist of readjusting and r5sett­
ing exist ir..g c"u.r.bir"g and cer:nnting too joints, and shall bo doni) in ~c,,;o·rda.:lry; 

with those srecifications and in conformity with tho lines and grados rcq"J.irJ~, 

Material§.< All existing eurbing sha:l be used except no curbing 
less than 4 f'eet in length shall be used. Tho mortar for cem:lr.ting the joint" 
shall fulfill tho rC'luirorronts for the mortar of Class A concrete, proportiom. 
om of coment to two of sand, 

Co.ll?.truC';..tiol). Methods. The existing curbinG sha.ll to rv~.d~1;5tod 
in a satisfacto~y manner, suitablo matorial bcing tamred thoroughly uniior c.n'.' 
around it. Where nocos3ary, the curbing shall be romoved, all ir.ac.c.c)?tcbJ.o 
material being disposed of as directed~ tho subgrado shared to the roquirod 
clcvation and tho acceptable curbing roset on a finn, compactod foundation. 

Joints shall bo corrontod and refilling shall be done in accor­
danco with tho rO'luironnnts for l10W curbing. 

Basis of Paymont. This itom shall be ~aid for at tho centract 
pr1ce bid rer linear foot for "Irosetting Curbing" completo in plc.cu, which 
price shall be full compensation for all oxcavation, disposal of surplus 
matorial, all matori(>.l OXCElpt stano, for all labor, e'luiprront, tools, ['.nd 
incidentals necElssary to complote the worl~. 
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115. Wrr::;: CABIE GUA..l1D P.AI LIJ:JG 

Description. This item shall consist of tovo lines of wire cao> 
supported on wood posts and constructed, of ",,,,terials and wo:-l=ns:'lip as 
prescribed by these specifications, at such places 1'.s shown on the pl:::.ns or 
as designated by tha 3!1gineer, and in conformity with tho . . do.::;ig:-.at0d ';.J::'-'1 ';;,i<' 

typical de tails sho"m • 

.M~.tcrI ... ls. Tho cablo shall be mo.nuf:J.cturod of st:J.nd:J."d gt..l ­
vanizod steel or iro!: w:ro and shall bo not loss ti1L'.n throe - quartors C'f "-n 
inch in dic.rrotor. Precaution must '00 takDn by tho Contraetor in n.. .... r.d~in:; t~ 
wiro cable to prevent tho ciisplacoroont of tho g:J.lvD.nizing. Tho minillT.llll ten ·· 
silo strength of tho c~blo shall be 13,000 pounds. 

Posts: T:w posts shall be as required for wood guard rail, trez.­
ted, set and painted as therein required. 

Fi tt ings: Anchors for all posts shall consist of a cnr.""etn '''\'. ",'­
man" of the design and diroonsions shown on the plans, and an oyebC'lt 4 :-cot 

in longth. No. 8 soft wire shall be furnished for secruing the and post to 
the anchors. 

For each section of fenco more than 200 foot in longth, there 
shall be furnished 4 oyobolts, 24 inches in longth, throl¥iod 18 inchos. 

For each sectien of fenee not more than 200 feet in length, tho,~ 
shall be i'urnismd 2 eyebolts 8 inchos in length, threaded for 3 inches, and 
2 eyebolts 12 inchos in lor.gth, threadod for 6 inches. 

All eye bolts shall be 1 inch in diameter, shall be galvanized, 
and shall have galvo.-nized washers and nut s attached. 

Construction Methods. The posts shall bo set plumb and firm, 
spaood 10 foet apa;r;t on center, 3i feot in the ground, and 3i foot above tho 
ground, and to linos and g;r-ados givon. Posts shall bo locatod 3i foot from 
tho noarost ocJs'o of the pavoment to tho na .:l.l' faco of tho post unless otherwise 
directed by the Engineer. Tho tops shall bo bevellod at an ~lo of thirty 
degroes, tho bevolled section to slope away from the road with a 1 ineh bevol 
around the top of tho posts, and holes bored 6 and 20 inches below the top of 
post, after tho post is placed. The wire cablo shall pass through theso holes. 
Tho cablo shall be dr~rn taut, and fastenod securely on both onds in the follo~ 
ing mannor, as shcwrn on plans: - the end posts shall '00 anchorod oy moans of tho 
4 foot oye-bolts, which shall have beon ombedded in a "dead man" buriod socure­
ly in tho gItound. Not loss than 8 strands of twisted No.8 soft wiro shall 
pass through this oye -bolt and around tho post aoove tho u:!?per cablo and shall 
bo dralllll taut 2.lld fastonod sefiil-lfW .iT'cJi?,~ce . Tho 24 inch oye -bolt shall pass 
through tho end of post. 6 inc'ksj, r'onspOctively, below tho top thereof, tho 
ends of tho cable shall pass through tho eye of tho bolt and shall be fastonod 
securoly in placo by moO-ns of 2 wiro clips each on sections of fonee not more 
than 200 foot in longth, the 24 inch oye -belts may bo omitted and the 12 inch 
eye -bolts maca. on ana end ::md tho 8 inch oye- bolts on the otho r. Tho cablos 
then shall be drawn taut by rroans of tho nuts on tho ends of tho bolts, iron 
washors boing interposod batwoon tho nut and tr£ post . 

Afte~ e~ection is comploted, tho posts and all parts not galvaniz­
od shall bo p9.inted wi th 3 cO·1.ts of tho speeified material • ...,hich shall bo 
brUShed in thoroughly. 

Method of Moasurement. Tr£ rrcasuromont shall be from outer post 
to outer post and shall not include the distance from the end posts to "daad 
m.an.. tt 

Basis of Pa~~nt. This item shall be paid for at tho contract unit 
priee bid per line~r foot for "Wire Cable Gaurd RailvJa.y" complote in place, 
Which price shall be full com~nsat ion for furnishing a.ll wiro cable, posts, 
and fittings: for all preparation .'lnd eroction of saw. all labor, equipment, 
tools, and incidontals neccss:J.ry to completo tho work. 
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116. GP.LVANIZ':D PIB GUIUJ) :u.ILING 

De§.QKj,Rtion. This item shall consist of galvanized iron or steel 
pipe of the TIllMbe:' of lines shown, c onst ructed of mate rials and workrr.anship P., 
pre scribed by these specificati.ons, E'.t such places as 3ho',vn on the ::olans or' a, 
designated by tho Engineer, and in conformity with tho desig=tod plan and 
typical details sho'vn. 

M.ateria l s . All pipe shall be made f,,~m tho best grooo of galvan.bcl. 
wrought i ron pipe t rot i s cqual in overy respect t o the best gr~e of "Bycrs 
Wrought Iron Ga.l vnni:ood Pipe ." All such pipe must llave an even smooth surfaco, 
bo of fUll wo ight ~.nd thiclrncss, wfrll throoood and free from rust or craCks. 
All fittings used in pipe gu::>.rcl r a iling shall be galv::mized and rI'.:2de from 
malleable iron t hat is freo from fV>,ws , cracks, et:: . They sroll be neatly 
threadod or borod to thc r e quirod sizo needed for tho proper installat i on of 
tho pipe . 

Construction Methods. The pipe posts and anchor bolts shall be set 
in concrete or masonry and ~lall be grouted in ~lace securely with a grout 
composed of one part of Portland cO!IIJnt and t wo par ts of approved clean sand. 
Tho posts shall bc screwed into tho fitt i ngs and tho rc.ils shall scrm. into 
tho ond fittings and slide through intermediate fitt ings. All threadod joints 
sroll bo orected sat isfa~tor i ly and shall be straight and true after erection. 
All spots where the galvanizing bas baen damaged by tools in erecting and ox­
posed threoos shall bo paintod wi th a.luminum paint. 

Basis of Pay:nent. This item shall be paid for at the contract unit 
price bid per linear fo ot for "Galvanized Pipe Guard Railing" comp:i:ete in place 
as roquired, which pr ice shall bo full compensation fo r furnishing and ;,:>ropar­
ing and erecting material, all labor, oquipment, tools, und incidont~ls neces­
sary to compl oto the wor k. "Concrete " shall bo paid for as provided unde r t his 
i tem. 
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117. WOOD GuARD RAII.iT'} 

Description. This item sl1.a~1 consis t of double guard rail su::?poroed 
on wood posts and constl~cted of materials and wor~nship as prescriJed by 
these specificatiOns, at such plaC;Js as shown on the plans or as designated by 
the Engineer, and in conformity \vith the dosignatod plan and typical aotails 
shown. 

Materials. Tne wood rails shall be made of well seasoned, straight 
grained, sound, yellow pine, or other approved wood, free from looze or unsound 
Jmots, or other defects and shall be surfacod on all sides. The top rails shall 
bo 4 by 4 incho s and tho side rails' shall bc 2 by 6 inchc s, and beth rails 
shall bc in lengths o:1(}fr6 feot or in multiples of 8 foot. 

The posts/shall be cr~osoted yellow pine, mountain cedar, or bois 
d'arc, and shall be not less, in any placo, than 012 inches diamete r or 6 inchos 
squaro. Thoy shall bo not less than 6' -6" in lO!1gth and the bottom shall be 
sawod off square. If round posts aro used, thoy shall bo peelod and trirnrrod 
of all knets and knobs and shall be straight and smeoth. Both round and zquo.ro 
posts shall not be ·l-'.sed on the same contract, and they shall bo of the sarno 
kind of material. 

Pine posts must be bored or cut to dimensions shown on plans before 
being treated 'lJ'ld shall be impregnated with at loast 12 pounds of prosorvativo 
oil, 'mooting the rcquirorrcnt s for troatod timbor por cubic foot of matQrial. 

The material for painting the fence after erection shall be com­
posed of from 65 to 70 per cent by weight of pigment in paste form and from 
35 to 30 pcr cent of vehicle: or 60 to 65 per cont by weight of dry pigment. 

The pigment shall be composed of not less than 65 per cent of pure 
white lead and not less than 20 pcr cont of pure zinc whito, all finely ground. 
Not moro than 15 per cont of inorts shall be permitted. 

The vehicles shall be composed of not less than 90 per cent of 
pure rEN< linseed oil and suf ficient first quality Japan or other approved drier 
to cause the applied paint to dlJT in approximatoly 3 days, but in no case shall 
tho drier exceed ton per cent. 

Basis of Pa~~Li. This item shall be paid for at the contract unit 
price bid per linear foot of "Iiood Gua,,-ci. Railing" complete in place as required, 
which price shall bo full comr,onsation for furnishing, preparine, and orecting 
all material, for all labor , equipmont, tools and incidentals necossary to com­
ploto the work. 
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De"c~iption. This item shal: consist of concrete railines con­
structed in accordance with tlmse spec ificat ions and in conformHy with tho 
pertilmnt designated Plan and shall include t1:i2,t pa::-t of the stru(;ture above 
the top of curb, ~rected for the protection of traffic. 

ted of 
Mate~ials. Unless otherwise provided, this item zhall be con3trnc­

Class D concrete, tIle coarse aggregate of which shall all pass the 3/4 
inch screen", 

Construe-tion Methods. For "cast in place" railings, the forms shall 
be made of good quality {,ongue':' and grooved lUJr.ber and be of fir£t class Vlork­
manship throughout. Thoy shall be accuratoly built to the designs and dim:m" 
sions shown on tho plans, 3.Jld all mouldings, panol work, ::1nd bovel strips shall 
bo straight and truo with matly miterod joints. Forms s:!:lall bo erected to 
e:xnct lino D.nd grc.do and be so rigidly bracod that thoy will maintain tru~ 
aligment during tho placing of concreto. E9,ch soction of tho work shall be 
cast completo to Ii" below tho top in a single oporD.tior.. The top shall be 
finishod with Ii" of mortar, of tho S2.mc :nix D.S used in the concrete, struck 
off with a templot movod on guides atto.chod to tho forms. This mcrtar shall 
be placed within 10 minutes after the concrete un(;e:meath is cieposited. Rail­
ings shall be very carefully finished, the forms sh:1ll be carefully removed 
as soon as possible (in not less than 12 nor more than 48 hours) and all po­
rous spots and placos damaged in romoving the forms repaired and the ontiro 
surface rubbod with clean water and a wooden float until all form marks are 
removed and tho surfaco assumes a uniform sa.."1dy a.p;;>ca.ra.nce. 

Precast Railings shall be mado in accord::1nce with tho dosigns 
and dim::msions shown on tho :E>lans or as directed, D.:aCi 81:.all be crectcd true 
to lino and grado in a thoroughly workmanlike mannor. The mcmbol's shall bo 
straight and true te fOl'm and froo from imocrfections or dsm.:lgOd placos. Thoy 
shull De sot in :;:>lo.co in fllll beds of 1:3 ~omcnt .:>.nd s~md mortar, =d shall bo 
thoroughly bonded togothor us shown on the plans or as directod. 

Basis of Payment. This item shall be paid for at the contract 
unit price bid peO' linear foot of "Concrete Railing fer Structures" as re­
quired, which price shall be full compensation for furnishing, preparing, and 
erecting all material, including reinforcing steel, ,all labor, equipment, tools, 
a)ld incidentals necessary to complete the work. 
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119. PUB RAILIIiG FOR STRUCTU!lS3 

De§.£rhltion. This item s1Inall consist of railing of the n=ber of 
lines shown, constructed in accordance with these specifications. and in con­
formity with the pertinont dosignated Pla~ and shall includo that part of ~l~ 

"structure abovo tho top of curb erocted for tho protoction of traffic. 

Materials. Pipe and fittings i:or pipe railings shall consist of 
standard galvanized iron or steel pipe of tho siee dosigr,a.tod. 

Construction Motho<i.s. Railing shall b6 el'roctod in a workma.nliko 
manner, straight and true to line and grado. Whon usod or, stool work, tho 
fastenings of rails o.nd posts shn.ll bo as shown on tho pl.ans_ 1.n other loca­
tions, tho posts or anchor bolts for sruro shD.ll be sot in concreto 0 ... • masonry 
and groutod in plDce with I to 2 c-()-Jmnt grout. 1:hc joining togo thOr of diffor­
ont pioces of pipes botwocm posts by mans of shoavos a': couplings will not 
be : permitted. Entire piecos must be used for this purPOSJ. 

Be.sis of ~dyment. This item shall be paid for at tr2 contract 
unit price bid per linear foot of "Pipe RD.iling for Struetu:-es" as r;,quired, 
which price sha.ll be full compensation for furnishing, !llellaring, o.nri oroct­
ing all material, 0.11 labor, oquipment .. , tools :md. incidentals nocessary to 
comploto tho wor~ 
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120. InOH EAILING FOR STRt;«-TIj~:; 

Description. This item shall cO:lsist . .. Q£.-any . type of metal rail­
in,,, other than ;::.;; j)f.) rail, 0;' the number of lines shovm, constructed in ac ­
cordance with these speCifications, and in conf o=.ity with tho. pertinent 
designated Plan, and shall include that part of tho. ·structuro abovo th-c tD~ 

of curb orected for tho protection of traffic • 

Matorials. Materials sball conform to the rcquiremmts for 
3tr..1ctv..r ·':'l~1 stee 1. 

C onstru~tion 1!g.t;.hods. The railings, !lasts, and fittings shall 
be mrulUfacturcd in accordance with tho pertinent Plans and Specifications 
and sball be er0ctcd true to line and grade. 

BasGs of Pa.yrnont. This itom shall be pc.id for at the c (;ni;r:lct 
unit prico bid por line .... r foot of "Iron R:J.ilings for Structu:ccs" D.S roquired, 
which price· shn.ll be fall compensation for furnishing. preparing' . :J.nd. Ot"ODt­
ing all matori~l, Md for all "anchor bolts" and "br:J.Ding". and for all labor. 
equipment, tools, and incidentals nocossa~J to comploto tho work. 
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COMPLETE SCHEDULE OF PAY ITEM> 
COVERED BY THESE STANDARD SPECIFICATIONS. 

The foregoing approved standard specifications contRin speciffoa­
tions ·for work and material, for which the following explicitly named unit 
items, when paid at the corresponding unit prices explicitly bid for each 
specific item, and in accordance with the Contract, are mutually understood 
and agreed to constitute full compensation for all the work and ma.terial 
specified or implied in tho foregoing spe cifications except "Extra Work" 
and items covered by Spocial Prav:isions. 

Light Clearing per 100 foot station 

Clearing per acre 

Light Grubbing per 100 foct station 

Grubbing per acre 

Unclassified excavation) 
) 

(Solid Rock excavation per cubic yard 
or ( 

per cubic yard ) (Common excavation per cubic yard 

Dry Channel excavation per cubic yard 

Wet Channel excavation percunic yard 

Excavation for Culverts per cubic yard 

Excavation for Bridges per cubic yard 

Borrow per cubic yard 

Stripping Material Pits per cubic yard 

Overhaul por cubic yard station 

Road Grader Work por 100 foct station 

Sub-base per cubic yard 

Fine Grading Subgrade and Shouldors per square yard 

Extra Rolling Earthwork per hour 

Extra Rolling, Base and Surface Coursos per hour 

Sprinkling per 1000 gallons 

Water Hauled Additional Mile per 1000 gallons 

Subgrade Treat!ll!)nt 1iatorial por cubic yard 

Subgrade Treatment pe r cubic yard 
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Material Hauled Additional 1lile 
;, 

Screening 

Re const ruoted Base Courso 

Shell 

Shell Base Com'so 

O:ilicho 

Ch:iiche Base Course 

Disintegrated Limestone 

Disintegrated Limestone Base Course 

Iron Ore Top Soil 

Iron Ore Top Soil Base Course 

per cubic ynrd 

per cu;'ic yard 

per square yard 

per cubic ya,d 

per cubic ya.'d 

per cubic yard 

per cubic yard 

per cubic yard 

per cubic yard 

per cubic yard 

per cubic .yard 

Gravel for Base Course) (Gra7el base course per cubic yard 
) ( 

per cubic yard ) (Crushing and screening per cubic yard 
) or ( 

Gravel Base Course ) 
) 

(S creening 
( 

per cubic yard 

per cubic yard ) ( 

Local Base Course Limestone per cubic yard 

Soft Limestone Base Course per cubic yard 

Sledging Stone per cubic yard 

Sledged Stone Base Course per cubic yard 

Crusher Run Broken Stone per cubic yard 

Crusher Run Broken Stone Base Course per cubic yard 

The item. ~ "Material hnuled additional quarter mile", per cubic 
yard, applies to subgrade treatment, reconstructed base course, shell base 
and shell surface course~ caliche base and caliche surface course, disinte· 
grated limestone ba.se and disintegrated limestone surface course~ It;:im Ore 
top soil base and I r on Ore top soil surfnce course, .gravel .. base cour se. 
standard gro:vel surface course, pea gravel surface ccurse, ' soft limestone ' 
base course, sledged stone bnse course, crusher run broken stone base course, 
and sand clay surface course. 

Water Bound Gravel or Broken Stone Bnse Course per square yard . 

Bituminous Concrete Base Course per square yard 

Concrete Bnse Course and Curb per squnre yard 
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Sand Cl.:ty Surface Course per cubic yard 

Shell per cubic yard 

Shell Surfo.G<) Courso per cubic yard 

Chliche por cubic yard 

Chliche SurfaC0 c<'urse per cubic yard 

DisinteGrated Limestono per cubic yard 

Dis integ roted Limestone Surfnce Course per cubic yard 

Iron Ore Top Sod 

Iron Ore Top Soil Surfuce Course 

Pen Grovel ) 
) 

per cubic yard ) 
) or 

Pea Gravel Surface Course ) 
) 

per cubic ynrd ) 

Gravel for Surface Course ) 
) 

per cubic yard ) 
) 

Standard Gravel Surface Course) ' 
) 

per cubic yard ) 

Waterbound Macadam Surface Course 

Single Bituminous Surfnce Trentment 

Double- Bituminous Surface Treatment 

Triple -Bit.uminous Surfnce Treatment 

per cubic yard 

per cubic yard 

(Pea Gravel Surface Course 
( 
(per cubic yard 
( 
(S creening per cubic ynrd 
( 
( 

( Standard Gravel Surface Course 
( 
( 

~ 
( 
( 

per ,cubic 'yard 

crushing nnd _Screening 
per cul;ic yard 
Screening per cubic yard 

per square yard 

per square yard 

per square yard 

per square yard 

Limeston~ Rock Asphalt Surfnce Treatment per square yard 

Bi tuminous Mnco.dam Surface X:Ourse per .. square ynrd 
.' -. " , ."' 

Two Course Limestone Rock Asphnlt -Surfaoo CoursE! - per squnrej1nrd 

Hot Mixed Limestone Rock Asphalt ~Pavemerit.: 
... . . ~ .... , .. ~. "!- ~~.' 

per squnre 'Ynrd -, ', 
. ' ,,: 

Conrse Aggregate BituminoUs COncrete 'Pavement per squnre yard 

Bituminous Concrete Pavement (modified Topeka Type )per square yard 

Shoet Asphalt Pnvement per square ynrd 
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Concrete Pavement 

Reinforcinc Steel for Pavement 

Bituminous Filled Brick Pavement 

Untreated Timber 

Treated Timber 

Class ItAH Concrete 

Class "B It Concnte 

Class nen Concrete 

Clas s "DTt Concrete 

Reinforcing Steel 

St ructural Steel 

Dry Rubble l:asonry 

Mortar Rubble Masonry 

Reinforced CJncrete Pipe per linear 

Cast I ror.. Pipe pOl' lir.ear 

por squnre yard 

per pound 

per sqURre yard 

por 1000 f0et board 
l'!teasureL. 
per 1000 feet board 
measured 
per cuoic ~'9.rd 

per cubir. y~ r0. 

per cubic yard 

per cubic yard 

per pound 

per pound 

per cubic yard 

per cubic yard 

foot for the ' sizes pres cribed 

fact for the sizes prescribed 

Corrugated Ga:va:ll.z0o Metul Pipe per linear foot for the sizes preS cribed 

Seeding 

Untreated Tllnber PilLl{!; 

Treated T imbe l' Pilir.g 

Precast Conc-o't,,, l': l~_"lg 

Cast in Plaeo C"pc,,,t,, PiJing 

Plain Rip Rap 

Grouted Rip Pap 

Stone Und€.rdrail' 

yitrifieo. Tile Underdrain 
1624-4 
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roadway 
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per linear fact 

pe r linear fact 

per linear foot 

per linear fact 

per square yard 

per square yard 

per linear fa 0;\1 

per linear fact 
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Vitrified Tile Foundation Underdrain 

Vitrified Tile Outlets i'or Underdrain;s 

Concrete o..wbing 

Stone Curbing 

Resetting Curbing 

Wire Cable Guard Railing 

Galvanized Iron Pipe Guard Railing 

Wood Guard Railing 

Concrete Railing i'or Structure 

Pipe Railing for Structures 

Iron Railing for Structures 

. - " 

p6!" linear foo17 

per linear foot 

per linear foot 

per linear i'oot 

per linear foot 

per linear i'oot 

per li.near foot 

per linear i'oot 

per linear foot 

per linear i'oot 

per linear foot 
" I 


