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Building - Paper for Curing .
Butlding - Razing aad Removing
Bundling Wire - Soft Amnealed
Burlap and Hater Curing
Caisson Pnewmatic ., . , .
Calcium Chloride ., , , . .
Cascings - Bronze . , . .
Castings - Gray Iron . . .
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Cl.l.uafconcrentobeulld..........
Chybntnﬂlc................
Clay Sever Pipe "t s s 4 e e e s e oassoe s .
Clesning and Painting Timber . ., . . , . “ . o
Claaning and Protection of Sewears = 4 e e s .
Cleaning and Painting Struetural Steel . ., , ..
Cluningﬂp........--.-.o-...
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Cchtr-ColdSul..............
Conltlr-t:oldnepalt.............
Culrlr-nntSul-..............
Coal Tar - Penetration Macadam . . c e e s e e
Cntfor-d.n....,......'........
Cold Appifcation - Asphalt - cue Back for ., . ,
CQIdsalluph.llthuluon.'..........
Cold Weather Cencrete Constructiom . , . , ., . .
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Col\M|-cnuctet-...............
Cu:pac:!ngtancrcu..............
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chczen:\iorhen...............
C.oncru:emregatu, Coarse c e e 8 s e s,
Concrete Aggregates, Fing . . * e ® & e o s o a
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Coucrets Aggregates, Ganazal . “ e e s e e oaa .
Concrete Aggregates, Size to be used . . . e e
Cancrc:ahackhckinl Cr e e e e e e e e s .
Concrete Bage . ., , ., . . . . * s s e s e s oa .
Concrete Base - Cora Drilldey ., . . ... ...
Coucrete Base Deficlent depth , ., , . ., ...
c:mcratosnulalun..............
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INDEX T0 A ]
»SPECIFICATIONS FOR MATERIALS AKD CONSTRUGTION
(Conttinued) .. . . .% ' :

Conerete, Class of, to be used

STANDARD

Piles - Type "C"

.-.-..---0.--.-!'

-

Con:n:a.clallel.......................
Concrete Construction - Bars through Joints Cleaned . . . , 50
L) - . Battom of beams Covered with Morcar . .
L) P Classes of Concrete , ., . “ e e s e s s
L L) Class of Concrete to be used . . , , , .
e " Concreting Arch Ribe , ., , , . . ‘s e
LD ) Concrecing Arch Rings . . . . . e e
e " Concreting Columna . . , ., , , s s s
e “ Concreting Copings . . . . " e e e e e,
" " Coacreting Cross Walls . . . . e e ¢ o
" L Concreting Floor System . ., ... . . .
1 " Concreting Spandrel Well . ., . . . . 6 G
L L Conerete to be Vibrated ... .. ., . . .
" - Construction Joines . ., ., . ... ..
" = Convaying...............
" o Curi.ng.................
= " Curing - Bitumincue Compound , . . . .
L " Curing - Box for Test Cylinders . . .
L 0 Curing - Building Paper . .., .. . .
b " Curing - Burlap and Water . ., . * o o
= L Curing - Colorless Treosperent ¥ilm . 5
i L Curing - Curing Time High Early Strengeh
Concrate .

L " Cutring - Curing Time Portlend Cemant
Concrete
b hd Defeetiwwork.............
LJ " ?inish..................
" " Finish Honeyccumbed Concrete Plastered .
L) " Pinish Honeycombed Concrete Reconstructed
* " Fom.........‘........
LJ " Gemeral . . .. .., ....,......
L) " InColdli‘elthe_r............
" * Internal Vibratfem . . . .., ., ., . .
L) " Joining Old and New Concrete . . . ., _ .
” " Key!hyu................
= ) Placing and Compacting . . . . . . g o A
" " Placing Concrete General , . . , . a0 o
" " Placing Concrete Under Water . . . 00 6
= o P:or.ecl:i.onofﬂork...........
i Retmpering..............
L " Supporting Floor System Forms . . . . .
Concrete Curb and Gueter Combinmed , ., . . T e R e N TSRS
Concrete Curb Plain -.Straight and Radius . S e e e e e e
Coucu:e-DeckCurb......................
Concrete Decermination of Moisturs Content in Aggregatas . . . .
" Drain Tila °, , . ., . . G e e e e e e e e e e e .
" Extra . ., . ., ., .., . T T
" ForPf.les.......................
" Gragulated Slag, Cemear . . . . ., ... .......
¢ HighEa:lyStrength....'..............
" Ingred!.en:sfur!uz..................
h Harg!.mlCurb.....................
" Hargias,‘l‘rpesland!................
" H..........................
" errnnduixing...................
" Mixing Time . , . L L T T T T T
" Piles, Type "A" . . T e e e v 4 e e v s e e e oo .
" Piles, Type "B" . e T e s e e e e e e e s e e e s

Pipe - Reinforced

Pipe - Belnforced for Sewers
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IRLEZX TO

STANDARDS
SPECIFICATIONS POR MATERIALS AND CONSTRUCTION
(Cont Lnuad)
Page
Section %o. ¥o.
Concrc:e—RelnforcedSevetl..................... 568 174
U :Sideuallu......-.........—.......... 520 1s3
"o stzeonggregntutokuad............-.. 470 137
o SIunp‘real::........................ o T2 _ 137
" 7 Stepsz and Placforms - Wearing Surface . . . . . . .. ... 541 166
" Street Pavement . . . . . . ., . . . ... * =+ v ... 558 to 573Tnc.191-201
il e " - Catch Basins Swaps . ., ... . ..... 566 197
" il " Cote Drilling . . . . . ., o v .. ... 371 - 564 200-197
b » " Deficient Depth . . . . .., ., ..... 570 199
" " e Expansion Joines ., . . . . ., . ... o O 560 192
" " . Plnishing.................. 562 194
" " e Forms . . . . . . . . .. e, 561 194
» * " Inlays . .. ... ... ........ 572 200
" u n )hintmnce............... 565 197
" 5 " Misplaced Rsinforcement . . . . .. . ., 573 20:
" b " Preparation . . . . ., . . . . s s e e s s 567 i98
, - " Protectioc and Curing . . . . . . . . . . 563 197
" " " Scoring Surfacs . . . . ., . ... ... 568 196
" "' " Steel Reinforcement . . . ., . . . . . . . 559 191
" " " Thickened Bdges , . . . .. . . .. .. 5 569 198
Cnncrecelialll............................ 554 183
Cons:mc:ton-ceneul........................ 0L 118
Conatructian - Joints - Coacrete Work . . e h e e e es e e owoe . 489 144
Cuntnc:l’lusl’umished..............'......... 3-4 2
Contractor's Responsibilicy . . ., . . . . Tt s e e e s e e e s e . W22 -33-34 6-8
Convenl.encesfor'dorhen....................... 17 5
Conveylng(:oncrete....................-..... 431 142
C.nplngConcrete..........-................ 555 184
Coninq(‘ancrt:e-rluing.............:........ 502 145
Core Drilling - Strest Pavement Tt T et e et e e st s e s aea. 564 - 571 197
c.orebrilled'restnoringa...................... 553 182
co:hlonrd!:p-.nslon.roinnm:cml D T T 179 a4
Calu-lnspecuou.......................... 103 9
c"ono:elioodl'usemtive...................... 134 86
Crlbl‘!.nber............................. 611 233
CrouSec:!.onofSub—gude....................-. 415 119
Culvertl'l.pecutlm............ e s e s a e e e 161 24
CurbCocksdeur‘bBa:u......... ..... « . e 5 0 o 631 267
mxrb-ConcreteDeck......................... 525 156
"-Concretelndcu::ert:qlb!.ned..............-.. 527 157
"-c:.'nere:e)urglnal............. Tt e h e e e e 526 156
"-Depreued........................... 514 L51
" - Granite - Dressing and Dimensions D T T 138 19
"-Crant.:eandhdiu:...................... 516 151
" - Plaip Conerete and Radiua e e e e e e e e e e e e 505 oo 517 151
" - Replacing aod Resetring, over Sewers . . ., . P e e e e e e 450 133
" - Sandstone Construction . . OO S S 55 0B oo 513 149
" < Sandstone - Dressing and Dimensfoms . . . ., . , . . 55 99 o6 137 18
"-Snnds:ane-ludiu:.......... ...... 54 0o oo 515 151
" - Sandstone - Recut and Reser; and Reset . ., ., , . . . . . ‘. e 518 152
Curing Box for Tes: Cylinders . . . . ¢ e e e e e e e SNE o DS 415 137
Curing Concrete, Bitiminous Compownds . . . ., . ... ... - .« s . 190 - S07 S4-147
Curing Concrete, Bullding Paper . ., . . ., . . .. f e e e e .. « o 192 - 509 55-148
Curing Concrete, Burlap and Weter , . . , ., . . ® f e e e s s ses n ow 510 148
Curing Concrete, Colorlesa Transpareot Film , . . ., .. . .. « « o+ 191 - 508 54-148
Curing Coacrete and Grout Granite . * s s s e ae e e .. . . 506 147
Curiugc.ancretehvueu:s...................... 563 197
Curing Tima for Concreee . . . ., . * v s e s e s oeoe . “ e e s e e o 511 - S12 148
Cushion Granulated Slag . . . .. T 164 25
Cushion Vicrifiad prick Pavements ., . ., . ., | . ., . - = s+ < « . &« . 575 - 588 202-210
Cut Preparazion of Sub-grade . . . , . t e e e ees e e 50 6 o o 4lée 119
Cutzingrhgutonetcl.ine..............-....... 522 155
Cylinder Tesea . . . . . . . . & bk R
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LNDEX ™0 STA'NDARDB
SPECIFICATIONS FOR HATERIALS AND CONSTRUCTION
(Concioued) TR
Page
_?_ Bescicn Wo. Mo,
DeekCnrb...........-.................... 325 154
De&c:ivelzlck-aeplactng...................... 586 209
De:cc:iveCancze:e.......................... 492 145
Defici{ent Depth - Concrete Pavemsnt or Basa . . .. L. ... .. 570 199
DeprenedCurb...............'............. 514 151
Detalling Structural Steel . , ., . . , . . TeT e e e w e e T e ... T 606 226
Disposal of Surplus Excavation . ., . . Cte e v v et v s e e oee o, 42T = 451 125-13%
Mr.ching-!xcnmcion......................... 456 134
Drain - Broken Stone and Sub-surface e e e e v e e e e e .. 424 123
DraLzuge-Sub-grade......................... 417 119
Dnins-chyand(:oncretel‘ﬂe..........-.........._ 172 35
Drains - Stone ., ., . ., . . . . "t e e e 4 s e e e e e e e e . 131 17
Drawings - Working - FPurnished by Contractor . . ., .. .., . .. 5 Ao 5 3
Dredging-forStmctnru....................... 458 135
Drilling Councrete Pavement . . . . . Tttt e e et e u et s e w . .. 564 - ST1 197-199
Drl.ving}'otwgln-?lles......................_.. 5§18 260
DeringPLles-Sequen:aof...................... 623 262
nropping(:oncrete..-........................ 533 142
nust-rulllative-;\sphaltz-l.................... 211 62
Dus:-PulILa:ive-'Iar!-z....................,. 212 63
Embankment - Comstruction of , , . Tt et e e v e s s . L 605 - 419Ine.115-120
Eabankment - Granulated Slag . . ... .. a0 e e e e e 410 117
Embaniment - Materials . . . . . e et e e e e e e e e e e e 0 o 412 118
Embarkment - Mechanical Ramming . . . ... ... ... ....... . 411 118
Embankment - Sfde Hill Pllldag . . . . . . . . ..o .. .. s 4 e - . 413 118
E:ec:icmafSteelHork......................... 606-1/2 247
Equi.pnenr.-BituuinuuaPllnt..................... 216 64
Excavation and Backfill - Catch Bamiis - Inlets and Magholes . . . , ., 528 157
" and Dredging for Structures in or adjacent to streams . ., , 458 135
_ Additional for Sewers ., , . .. . .. © e e e ae e e a e 453 134
e Addicionsl Bepaving . . . ., . ., . S e e e e e e e e e e . 550 177
" Backfilling and Repaving for Sewe=s . e s e a .o < . . 430 - 454Inec,126-134
n Bridging of Trenches for Trafffc ., . . . v e e e e e s e 439 130
" by Tuonelling or Beachdng . . .. . ... ... ..., .. 433 129
" . Disposal of Surplus . . ., . .. . ... e e e v e .o . 62T - 451 125-134
" Dl:chlug.......................... 456 134
" Excra'rrench........................ 429 126
" cenetaIChssiﬂcztton................... 401 115
" Mainteoance of Existing Sewers . . . . . * s e e s s s e e &1 130
& Maintenance of Pavements - Bages - Sidewalks - ece, , . . . L34 129
u Manner of Handling Tranch Excavation C e e e et 4 aae .o 431 127
" Permanent Street Repaving . . ., . ... ....... 30 449 133
L Mplnganduulugfor.................. 440 130
" Beinforcemens around Plpe . . . . . . . © e e s e s s e s 437 129
" Bemoval of Tewporary Walls . . . S e s e s e e s s e e e 438 130
" Replacing Curb and Sidewalks . . . . . . S e e e e 4 e e 450 133
" Sheeting, Shoriag and Bracing in Open Traaches ., . , . . - - 628 - 432 125
" Soft Foundations . . . . ., .. . . . * e e s e e w e 4. 435 129
" Specia.ll'ounda:ians.................... 436 129
" sz:oringot‘zxplouivea................,.. 455 134
" ‘re:wporaryaepavin;..................... 443 132
" Trench . . . . . .. ... ..., “ e v e e e ., 425 124
Expansion Dam Filler . . . ., ., . . . . 0SS 96 oo 00 oo o o o 176 42
" Jotats - Concrete Pavememr . . . . . e e e e e e e e e . 560 192
" Joint Material - Asphalt . . . . . L 178 4]
" Joint Material - Cork Board T T T 179 &4
!xplouius-Stn:ingoE...'..................... 35 8
!xtmalonof!&nholes......................... 532 160
Bz::acoucrete............................ 537 163
lztral‘tench!xcavation........................ 429 126
Extra Work to b2 Authorized . ., . , , . 50 o e e e a e e e e .. . 34 8
Eye Bar Tests Pull Slze . . . . . 50 0 5 C e e e e e e e ., 5 162 24
Fence - Iron and Sceel . , . . . . e e Ce e e e e e .. 609 250
Fence - Wood . . ., ., . ., __ ... . ot e e e e e 5 o 612 254
Pield Offtce . ... . ., , . .. . | t e e e e e e e e e e ... S 15 5
Pilier, Applying on Brick Surfaciasy . ., , , . s e e a . SRS E 5384 208
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INDEX TO STANDARDS
SPECIFICATIONS POR MATERYALS AND CONSTRUCTION
(Continued)
. i Page
e i Section No. No.
Pllltr-?nruphnlthlxel....................... 196 %
Filler = Aaphalc fotB:lcksurfnclns..................199-575 57-202
Filler - Poured Jofat - J = 1 S T 198 57
Flllur-lhnovinglurpluu....................... 583 209
Fillar - Type "p» for Brick Burfacing ., . . S e e e et et e s e s 588 2190
E‘Llllng-l-_lck...................... s 4 o @
P.l.llina sldﬁ_ ni!._l-;g-ﬁ hat .-_.‘.-.-o";t,v:._-;_,g‘ o8 4" &L e X Y
T PG S Hféyconbed CoudReri i TRt Y e
Finish ~ Honeycombed Conerete Reconstruction . . ., . . . ., .
Finlshing Concrete Street Pavement . . . . . ., ..
Flnishof(:oncre:e,................
Fire Aydrants - Alapm Boxes S s e e e s ee e e -
Flagstone for Sidewalks ® e v e s e s e owoe e s .. .
Flagstone Sidevalks T T T 5
Flagstone Sidevalk - Cutting to Line . , . . L 522 155
FloorSys:u-Concreu.ug....................... 497 145
FloorSystn-?omSupporc...................,.. 498 145
?om-(:o-nctel:e............................ 479 140
?:m-?loorSy:l:u.......................... 498 146
!am-Stree:Pavmt........................ 561 194
F:tmda:iousforStruc:uresonLand................... 457 134
Poundanion-&ofcxxunuan...................... 435 129
Poundation -~ For Structures in or adjacent to streams . . ., . . v e s 438 135
Foundations - Special et s e b s e e ee e e e e e . has 122
ch:;aiCiun-up..............-.... C s e s e e e 597 217
cnding-Repuvlng......-.................. o o 550 177
Grading-Sub-grad:andslopea..................... 405 115
Crading - Table for Coarae Aggregace . . . . . ., .., .,. .. 050G 202 59
GrnniteCurb-audRudlul............-........... 516 151
Granite Curb - Dressing and Dimensions . ... . . . ., .. s e s s oa o 138 19
Granir.elusoury............................ 602 224
cr-nltes:one............-........ c e s s s e 133 17
Cranulated Slag and Cemenc Concrets T T 543 167
Granulatedslughckful........................ 445 132
cnnulltedsug-nozrw........................165-408 23-116
cnuula:edSLag-c:uhinn..........-............ 164 23
GunnhtedSlugEnbanhent......................- 410 117
Grnvel,ﬂashedananuhed....................... 128 15
craylmncuungs........................... 154
crou:................................. 544 1/2 168
cunltc................................. 629 264
Haulingalocksme............-............. 591 213
EaullngonSub-grsde.......................... £16 119
EighhrlyStreng:hConcre:a...................... 485 136
High Early Strength Pertland Cemenr . ... ......... 5000 ¢ 110 11
High Tensile Strength Cast Iron S T 155 23
Honeycombed Concrere Plasrered . S 505 147
Honeycombed Concrete Reconatruceed . . . ., . ., . . Y e e s e oa s s 504 147
HotSealCac:Coal‘rar......................... 203 59
H)rdr:l:edl.:l.m............................. 194 55
Inlaya‘.::Stree:?avmen:and!ala................... 572 200
Inlets - Alteration and Adjustmemts ., . ., . ., , . ., .. s e e e 533 L&60
Inlau-Construccion......................... 529 158
Inletl-lmu:icmqndnackﬂn T 528 157
Inlets - Partial Becoustrueecion . . ., ., ., . S e e e e e e 4 s e .. 534 161
Inspection of Marerials . . . . . T T T 32 8
Inspection end Testing at Mills Tttt e s s e s il s L. L 176 =807 41-248
Inspec:lonf:os:a............................ 103 9
InspeccinnofsrickSurfaang..................... 580 205
Inveﬂ:edu-phal:huluon.....................‘.. 218 64
Imn—uu-Culva::Hpa....................... 161 24
Irnn-GL‘ay,Castings.......-...-...-......... 154 22
Iron - High Teasile Strength Castings . . . . . St e s e e s e e e, 155 2
Iron - Malleable Castings . .. .. ............. " g o 156 23
Iron-lirough:-krs......................... 158 24
Irun—Hrough:-Pipe......................... i59 24
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unnurmt&c:up-nutian-Stult.‘u:by'roreh...........
" " Stesl Piles . ., .. ... ....,.
" " Steal Relnforczment . R
- i " Structural Steel , ., . . ... ... ..
LG ) Sub-drain for Sevmrs . . .. ... ...
L . e Sub-bass for Street Pavements °, ', o e e
" " Tack Welds , . . . , . e s s 4 e .. 5
* " Temporary Structures & Facilities
Lumber 40 . . ..., ........ .
" " res:nruel.............
" U Tlﬂbﬂt@ultmtbu @ 4 ¢ 5 & 8 ® & & &
" " Timber Cribs . . . . . " e s s s e s s
" " Tisbar Curb Barrier . . .. ... ...
" " Timber Piles . . . . . . .. ... ...
" " Timber Platforms » . . . , o o . . ...
" " Torch = Cutting Szeal by , . . . . . . .
" " Trees - Remowal of , ., , .. .., . .. 5
" - Treoch Pxcavation . . .., ... ...
" n Irench Excavstion - Bxtzs . . . . . . .
" " Turned Bolts . . . .. ... ......
" " Unit Ieems of Work . . , . . ... ...
" = Wall Excavaticn above Curb Crade . . o o
" " Waterproofing . . . . ., . ... .. 5
W " Water Service Lines, Privats . . . . .
LJ e Welr rh:‘.. Pllciu AdﬂltWI LI
ud " Hlldl.mm.....--...
L L H‘lld.,flck-..-.--......
= u Wirs Cable Barrier with Wood Posts ., .
" " hdluﬂu.............
- “ L m'm...l.--l..ll'.
chhutnlm-hblm:-...........’.--...
“Mechanical Ramming of Backfill L I T R T
Heulllclm!ou!c“:.......................
Hillo:dm-rumuhdbym:m:n!...............
thlncodsmllnhfotcﬂnt....'...............
nix-CIAIJ"A"Gonzn:l......... ..... 30 da8as
Uix - Class "AA" Conersts . . . . ., ., . * 4 s e s e e . oe s
H!.:-Clall“k"clan:ntcbyhlu- ® % s e 4 e e s s s ee s s
Uix - Class "B" Cqonerste . . . . L T T T
qu-cllls:"n"coucnn.....................
uix-—cnu"s:t‘:cncrctcby‘hl_. L N N R R
x:h:-c«:nmtc...........................
Hix-!l;hhtlyStren;thConcnu L
Mix - Ingredieants for , . . ST e e s s a4 e e e s eees
Mix - Time ..., .. * e e s s e . « & olise e mimie e s e ,
Mir - Mixing Concreute . . . ., . . a4 e o a =i * s 8 s a e s 4 & a
Mix - Mixing Water . . . , S 4 e s e s eeoae s c e e e .
Models and Moulds . . . ., ., . . . T T T
Moisture Comtent - Datermination of in aggragatss . . . “ e a s s
!!orur-u.-...'............ ......... 50 9 o
Mortar - Portlazd Cement T s e e e e ® 4 e s e s s e s e oa e .
Mortar Strength . , . ., ., .. . . "2 e 4 6 e s s s 8 s e e s s
HMavigable Seresms, Work over, er dn , . . . . .., . . ° s e s s s 4
Nwllock.ntnaSurtncing......... s s 4 s 8 s s + 4 e s a
Offic.-!’lold ----- M T
Oul'rum:iozrhyruldl....................
0ld Materiels . . . ., ..., , % s s s e s s e s e e esae s
Oldhvinrm:cmh-mlampoul.............'.
o:ﬂln-wlrnmumby%ntruhr................
Paint - Yo Lumber , . . . . . TP e et e e i s e e s ae s
Plu:-crnn!orhﬂx!nchu S P s e s e s e s s .
le:-nmt-........... L
Paiat - Semples & Testing . . . . . ... ... ... " ONON e e
Paint - Shallac Varnish . . o s e wTh e e dEThE G AR e e A 5 o
Paint - Structnral Steel . . .

Page

Ssction No, -Bo.
i 1249 288
1247 288

, 1281 294
To1281 294
. 1251 288
.. 712087 2719
1274 293

1264 291

1287 256

1271 293

1271 293

1241 287

1272 293

1271 293

1249 288

1209 27%
1211 279
1278 294
1253 - 1265 289-29;

1210 279
1233 284
1291 296
1261 290
1230 238
1274 293
1252 1/2-288
1248 288
1245 .287
411 " 118
444 131
- 842 167
16 4
573 201
463 136
455 136
466 136
&54 136
463 136
467 136
462 138
-&&S 134
471 137
458 136
478 140
111 11
13 3
473 137
603 2326
344 158
119 13
29 - 3 8
390 212
16 S
389 211
18 ]
550 1
10 4
187 53
184 50
181 43
180 'L
183 50
TALE . v42 =z

126511 /2-291
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Paiat - Structural Steel -

A ARDS
HATERIALS AND CoNSTRUCTION

Clycergl Phthalate Type

LI N L T TR,

B e e e 8 4 o

-vo-.-l-i-li

L L

--o-uoc-conncno

T T N

L Y

-qoo-c-uo-l-

Pun:-\'ehiclen...‘...............
Peinting - Structural Steel Tt e e e e e e e e
Painting - Timber Coustruction , , , , . -, C e e e s
Partial Recoastruction Catch Bagins & Inlees . , ., . .,
Pavm:m.htmncn......_.._,.._..-.....
Plvenents,Sub-Buafar L I T
Paving Base, Concrete Tt % e et s e e ey ea. .,
" Bloc.k-ceneral................
".nlock-rypuz................
o " ‘rypez................
L " 'rypeS.-..............
" " le:lipped...............
" Macerfzls old - Removal and Pisposal of . . . .
e Vltdfledsrick................
Pene:ra:ion-Hacad.ua-Coalrnr..........,

" ” Asp!:alz...........
Pignen:s.............. L I T
Pile Driving Compensation . , , . f v e e e e e .. .
Pnes........................
) Cancre:efor.................
" = Sequenceofnrivins.........
" " 'rypeA...............
" “ 'I'y'peB...............
" " Hpec...............
" Driving?oml.a...............
b le!.nfarcnen:................
= S:e-l....................
L Tentl....................
" Tinber....................
Pipe-Cas:Irchulvett...............
" Clay&(:oncre:enmin.............
L) cu;sw::..................
" Raiungual:erul...............
) ReiuforcedConcrete.......’.......
”» Hrough:]:run..........-......
Placing Concrete - Bars Through Joints , . ., . “ . ow .
= " Bottom of Besms Cove “ e e 8 e .
= " Concreting Arch Ribs © & e s 4 s .
o ” Concreting Arch Rings . . ., ., .
= " Concreting Colusns , . . “ e s e .
L/ " Concreting Coplegs . . .., ., ..
L o Concreting Cross Walls e e e e e .
i\ " Concreting Floor System . ., , ., ,
U " Concreting Spandrel Wall e e e
G " Concrete to be wibrated o e e w ..
" " Construction Joines . . "+ s e s .
" L Conveyins.............
L e D2fectiva Work P et e e s 4.
" " General Requirsmants e e s .. .
" " Internal Vibrators . . , 96 0 o
" ” Joining Old & New Concrete 5 0 o
e " xcyluyn.............
L " Placing Gempudting with Vihrataes
- " Plaving undne Yagure , , |, |, | .
" " . Prulaciion of Work | | 56 0 o
e " h:upcrf.ng.,..........
ks . Supporting Floer Byscem Forme . , ,
o " 7 Throwiag, Propping and Chuting . .,
PlllnCancttteCurb&RAdiul.............
Plain Concrete Street Paveasnt ., . , , . e 4 e e e .
Plaas nndSpechiuuona...............
Plant Zquipmen: - Bituminous ., . , .| _ . c e e ...,
1m:u.u:el-.uphalt Exulsion Yor e e e e 44 e ..
Plasurfarhus..................
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=1 _ad
Section No, N,
. - 262 - 283 - 244 ay!
S o 182 &8
S5 608 249
a o 613 254
A 534 151
. . 434 129
e 420 121
9 o 556 183
.. 139 19
9 o 140 19
a o 141 20
00 142 20
5 o 143 20
A 550 153
a0 1790 9
3 0 206 61
S 207 81
0 O 181 43
a o 627 2563
. . 617 to 627 Incl.-260
. . 474 to 619 137-260
5 623 262
5 0 620 261
S 621 251
s 622 261
g o 618 260
S 624 262
5 626 283
a G 625 262
0 o 167 - 617 27-260
5 161 »
oG 172 35
a9 o 171 31
S 4 540 166
S 173 - %46 37-172
S8 159 24
S 491 145
ANE 487 144
. . 494 145
a0 496 14%
5 o 459 148
G 502 146
.. 500 146
S 497 148
a o 501 1486
e 484 143
g 4389 144
481 142
o c 492 145
e 480 - 502 142-148
483 143
S 499 143
3 o 11 145%
hHiAg tA3
4ha Lhd
W93 146
5 0 482 142
o C 498 146
0 o 483 142
AN 517 151
o o 558 - 589 1591-198
. 3abm§-7-8-9 2
oG als 64
G o 213 63
s 549 177
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{Concinued)

Heasarement & C

-'.:!!l!!!!!::!::!:lllallt

.

ompensstion -
”

Brick Masonry . . , ... . . .

Brick Sidewalks Relaid

Broken Stome & Pipe Sub-drain .

Brokem Stone Sub-Surface drain

Bronza

Castings . . . . sas.e

e

L

Cast Stone Masonry ™., [~ 7.

Catch Basias

Catch Basins - Alceration & Ad jusohent
Catch Basins - Connections

= & s s e o+ o s e

LI T S

LI I Y

*

of

Catch Basins - Partisl Recoastruction of
Chambers, Oucfalls, etc., Unit Price

Payment

Chembers -~ Bulkheads, ete,, Cubic Yard

Payment

Combined Concrete Curb & Cuttar
Conerete 3ack Packing ., . ., ., .
Concrete Curb Barrier , , , . A

Concrete Deck Curb .,
Concrete ig UWalls . .
Concrete Marginsg . ,
Concrate Paving Base
Concrete Piles . . .
Concrete Sidewvalks .
Conerete Street Pavmen
Contimtous Welds . .

+ & s

t & Repavement

LI

-

L I S

Core Drilled Test Borings . .

Cotk Board & Bituminous Filler

Cubic Yard Units
Curb - All Types

* = e s s e o

* = & 4 ¢ & o

-

-

Curb Cocks and Curb Boxes . . . &
Cutting Flagstone Sidewalk to Curd
Depreued(:urbl............

Ditching

-

$ *'8 s s 2 s 8 a e

L N I

1ine

brilling Holes in Masonry . . . , . ,
Excavation & Dredging for Structures

Expansion Joint Filler

* & & e o

Bxtension of Manholes ., . . . . .
Estra Binder im Asphalt Surfacing

Extrs Concrete ., , .

Extrz Trench Excavatiom . ., .

FPence - Iron & Steal
Fence = Wood
Flagstone Sidewslks .
Flagstone Sidewalks -

Flagstone Sidevalks -
General . . , .. ., .
Grading . . . . . . .
Granite Crossings Rese
Cranite Curb Reser .
Cranite Mazoary . . .
Granulated Slag Backfi
Cranulated Slag Borrow
Gravel Bage . . , , .
Gunite . ., . .., ., .
Holes Drilled {n Steel
Holes Reamed in Steel
House Laterals ., ., .
Inlets - all typas .

Inlets - Alteration & Adjustment

Cutting
lins .
Belaid

E..

11

LI T

T " * & 3 ¢ 4 8 w s a

-
<
-

Inlets - Parzial Reconstruction .

-
.

of

-

.
.

a

-
.
.
.
.
.
.

Section No.

1255 -

1203 -

1218
1232
1236
1216
1281
1281
1224
1255
1259
1237
1260

1257

1219
1242
1206
1241
1242
1213
1222
1220
1246
1230
1228
1250
1288
1286
1224
1238
1290
1243
1239
1221
1252
1212
1286
1258
1285
1214
1211
1244
1245
1231

1243
1232
1201
1204
1229
1240
1224
1284
1283
1215
1234
1279
1280
1237
1256
1259
L1260

Page
No.

281
284
285
280
234
289-~294
282
290
2990
285
290

2%0

281

284

2897
284
275
277
284
287
282
295
295
280

294
294
285
290
220
290
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3 33 3 398 23 3

T 3 31 =
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"

AN
TER

DARDS
TALS AND CONSTHUCTION ™

Tagse
Bection No, .No.
Measurement & Compenzation - Iron & Sceel Fence & Ballings . . . . . . 1244 287
LJ L Items of Work, Cubic Yard Units . . . ., 1203 - 1224 277-282
Items of Work, Linez} Poot Units <+« 1235 - 1252 285-1288
Items of Work, Miscellaneous = e+ - . . 1268 - 1287 292.20
Items of Work, Square Yard Daica « -« . 1225 - 1234  283.284
Iteas ‘of Work, Unit Items™ T e v e . L1253 - 1265 289-291
Limestone Masoary . . , . c v e e s e e 1224 282
Lineal Foor Items of Work . * s« e .. . 1235 - 1252 285-288
Load Test on Piles . . . ., e e e e . . 1287 296
Locﬂst?os:s.............. 1263 291
Lumber - Additionz] in Structurces and
Facilicies S 1269 293
Lunber {n Tewporary Structures and -

- Facilities ., ,, . ., . “ e e e e e o 1264 291
Lump Swm Centracts , , . = e e s oa . 1286 - 1267 292
Malntenanea , ., ., , . |, s e e e e ., 1202 276
Hanholez............... 1256 290
Manholes - Alterations and Adjustments . 1259 290
Manboles - Extensicg of | . e e s s 1258 290
mr;inalc“rb-............. 1239 287
Hasoory Structures . . c s e e e ., 1257 290
Miscellaneous Items ., . , e e e e .., 1268 - 1287 292-29¢
Moving Pile Driving Equipaent . . , , _ . 1265 291
Nevel Posrs - Additiomal © et 4 s e 1262 291
0ld Surfacing - Relatd . . - e e e 1227 283
Oul:fulls...........'..... 1257 290
Partial Reconstructica of Catch Basins
&Inlets . . .., ., ... 5 a8 o 1260 230
Pavement Surfacing - All Types . . . . . 1228 283
Pavement Swrfacing - All Typea Repaving . 1227 283
Piles-Concre:e...-........ 1246 287
Pile Driving Equipment: - Moving of , . , L1265 291
Piles-lomi Test on. , , , ., “ e e e 1287 296
Pnea-sceel.............. 1247 288
Pnes-ﬂnbet............ 1272 93
Placing Additional Wier Plates , , ., . . 1261 290
Plain & Reinforced Concrete Street
Pavaneu:................ 1228 283
Posts - Newel - Addf{tional o 4 e e s .. 1261 290
Posts ~ Hewel - and Lamp . ., . ..., .. 1281 294
Private Water Service Lings “ e e e ., 5 1291 296
Radius Curbs - All Types .. . ....., 1238 286
Railings - Iron & Steel . . . s e e e, 1244 287
Razing & Removal of Buildioge . . . . . ., 1254 289
Reinforced Coacreze Streat Pavement
and Repavement ., , . , ., “ t e e e e 1228 283
Removal of Trees . ., ., . . e e e . 1265-1/2-291
Repaving with All TYpea of Pavement
Serfaatng . . . .., L., 1227 283
Rivets - Furnishad & Drivem ., . ., . , ., . 1276 294
Rivecs - or Bolts - cuc oat . . ., , ., . . 1275 294
Sandatone Curb - Recut & Reger . , , ., ., 1240 287
Sandstone - Masonry . . ., . . .. . . | 1224 282
Severs - All Types . .., .. ... .. 1237 285
Sheeting & Bracing left {n Place . . ‘. 1270 293
Special Cement Substitutsd for
Portlamd ....., ........., . © s e s e e 1282 29%
Spell . . .. . ... 1207 . 279
Square Yard Unfts . . , , . ., © - e« . . 1225 - 1234 283-284
Steel Cur by Hacksaw 5 . 1273 293
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SPECIPICATIONS FOR MATERIALS AND COwSTRUCTION
(Continuad)

Plastercing Honeyeomd ., ., ', ,
Plates - Wroaughe Iron . . . 5
Platforms - Timber , . . e s .
Flatfoms - Wearing Sucface .
Poeumatic Caissons . OGS A AN
Portland Cement - Righ Early Streagth
Portland Gement - Morras and Croug
Portladd Cement - Standard « " s
Poutl-le&uup. © t s s s a
?ou:s-wood...........
Preparation for Briek Surfacing .
Preparation for Concrete Street Pavement .
Prime Coating for Asphalt Base . . .,
Private Water Service Lines ., . , .
Property - Access to Adjofining , . ,
Property - Protection of Adjoining .
Protection of work . . D
Protection Concreta Strest Pavemsat
Protection of Concrate Work
Protaction-Szvers . . . 5 o
Public Service Struetures
Reil - Plaster . . , , . ..
Railing - Iron & Steel . . 50
Railing - Pipe Material . e
Railroads - Strucrures Over and Onde

aninsnuudingl....-......
Reclipped Blockstone Surfacing . . . ,
Reconstruction - Cateh Basins and Inlets
Reinforcedﬁoncreteupe ® %t s e e s e s
Retaforced Conuretq Pilpe Sewer Comstruction "
Refnforeed Conerete Pipe Sever Comstrucrion
Reinforcemant around Sever Pipe ., , ., . .
Reinforeed Conerete Strest Pavemsmets . ., . .
Reinforcement for Concrats Piles . . , . . ,
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Reinforcement For Severs ., .. ., ... .
Beinforcement - Geaeral Specifica for
S S H.Lspllced.........
Sl Permanent over Sewars . . ,
v Steel . . .........
" Steel, Pabrication and Ezect

L T T T,

8

Removal of Trees . . . 5 a0 o
Responsibilivy of Contractor
Retempering Concrete PR
River Stimetures . ¢ v e . .
River Steel . , . . . . . .
Boad 011 Dust Palliarive Asphal
Road 011 Dust Palliacive Tar .
Rolling - Brick Surfaeing ...
Sand - For Aephalt Mixes 5 0
Sand Cement Bed . , . . 5 o g
Sand - Fine and Coarse S0 6 0 o
8andseona ., -
- Curb Construction . .
" Curh Dressing and Dimens iong
" Curb Radiue . , , ., , v
r Curb Keout and Resec A0
(0 Hnlon:y........-
Scoring - Concrers Btreat Surfaca

L I S

L . I T T,

L
..-o-ol'l-lt

.
-
-
.
-
-
-
-
-
a
.
.

-
.
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-
-
-
-
.
.
.
.
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Seal Cost - Asphale , . e e s s

Seal Coat - Cogl Tar . . o e - 4

Separating Agent for Asphale Pilles
Setting Castings . . ,, ., .. .o .
Sever - Backfilling ateund . , . . .
Sever - Backfilling over . . .. ... .. . " 5
SeuerCas:inga........... ...... . .
SeaerClayH.pe. ......... e e e e .
Sever Cleaning asd Prorection T s e e e a e e .

L T L S,

L N LI R T -
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104 - 109

£

- 394 - 596

Bo-.uul-o

567
210
632
26
25
24
563

.. 493

. 598
. 418
. 549
. 60%
. 340
. 28
. 421
. 5%
. 534
- 173
. 546
. 548
: 437
« 558 - 573
. 824
. 430

llllll'lllt‘l-l..l
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350
573
449
144 - 146
538
552
4-22-25-33
c e . 482
- 458 - 459 - 460
e v o 152

l".il.l..ll

l..lllnl.l..

- 211
. 212
5 581
. 195
. 388 - 590
. 120
132

. 313
. 137

. 313

. s

L ‘M

. 368

. 213
.. 203

L T T
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197 - s83
539
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-.A-|lo-q-.-.
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1acl.-10

86-215
202
198
62
267
7
7
7
197
143
218
128
177
250
166
7
122
212
181
37
172
174
129

Incl.=191
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INDEX TO
SPECIPICATIONS POR MATE
(Centinued)

STANDA
:4

RDS
IALS AND CONSTRUCTION

! -
Bectica Bo. Mo,
Sucr-t:oacrete-lackpleklng........_............ &46 132
= Conttruction Concrers Reinforcement .. , ., , ... . 505 437 129
x al Maintenance of Pavements Curbs, Ete., . . , s e 434 129
" " Sof:roundntio'ns................ 435 129
o o Saectalrnmdationa............... 436 129
" - Tunnelling or Benching Method . , I S L 433 128
" " * Excavation Backf{1ling and Bepaving . . . . . ., "430 t5 4§ 126
n " Granulated Slag Backffll ., . , . S e e e e e 445 132
" " Maintenance of Existing . . ... .. .... 5 o 441 130
" " Pipe Joints, Bituminous . . e e e s e e .. 177 43
" " Reinforced Conerete . . . . v e e e a e e e e e 548 174
" " Retnforced Comcrete Plpe . . ., . . . P e e e . 546 172
" b Sub-d:alnfct............-..... 422 123
" " Terra Cozta Pipe Construcelon . . , , ..., ... 545 168
" te Undcrﬂ.ailroadl................. 28 ?
" " Victrified Inverz Brick . Y e e e e s e e e . .. 168 27
" " Brlck...................... 547 172
" " Mecha-ica) Remming of Backfi]i . P &4 131
= " Pem;m:ltgpavi::g........,...... 449 133
" " Replacing Curb & Sidewalty “E e e e e e s 450 133
" " Temporary Repaving . . . 0 olo o o c b e e e 448 132
Sheet Asphalt Surfaeing and Resurfacing . .., " ., . . . «+ -+« 331 - 557 181-18¢
Sheet Asphalt Surfacing Macerfal , . ., . _ . . | N 229 82
Shee:s-ﬂroughl:lruu........................ 160 24
Sheecing-shoringandsncing......-............. 428 - 432  125-127
Shelllc................-............-.. 183 50
Shipping Bills Furnished by Contrsetor . . . . . . © e e e s e ene s 11 4
Shoring, Sheeting and Bracieg , , . ., . ... . . Tec e e s e . 428 - 432 128.127
Sho:crete.............................. 630 267
s:de'd!.lltilling.......................... 413 118
SLdmLka-th!.nousSurfacins. . e e e .. T 231 84
Side\mlks-ndcknelaid....................... 524 155
sldemlks-c:oncre:e......................... 520 153
stdevalb-ﬂag!tone........................ 136 - 521 18-154
Sidewvalks - Flagstone Cut to Curd Ligpe ., . . .., . .. © 4 c e 8 4 a u 522 155
Sldevalks - Flagstone Relaid R T T e 523 155
SLdewaLks-HaLnten-nce....................... 434 129
Sidewalks - Replacements over Sewers . . ., .. .... s e s e s .. 449 - 450 133
sug-CoaneAggtega:e....................... 123 16
Slag - Grannlaced, & Cement Concrete . ., . , ., . c 4t e e s e ea e 543 187
Slqg-Granulal:ed,Barm...‘.................. 165 - 408 25-114
Slag - Granvlazed Embaniment . e e e e e e .. T 410 117
SIopeLlnes-?inishcd.........-..............' 406 116
Slopes - Formation of |, R 404 to 419 Incl.-11
Slemp Tese . . . ., . 5549 0 6 o Ve e e e e e e . 472 137 -
Speclal Cement Substitured for Portland . . ., ., . e e e e e e . 536 162
Specifications A.S.T.M. . . St e e e e . . S e e e e e e a ., 102 9
Speill . ... ., e s 4w . C et e e e e e e .. e e e ., 408 116
Steel Castlmgs . , , ., , ., . . P T c e e e a . 153 22
S:ealPLle:.-.......... ....... . T e e e e e . 626 263
Steel Reinforcement Bar Mac Materfal . . . [ . | D 145 21
S:ecl Relnforcement Bar Maverfal . . . [ _ . . . v e e e e e 144 20
Steel Reinfozcemenr Fadbric2ifon and Ereesfon . . , . . e s+ - .. 538 -573 168-201
Steel Reinforcement For Concrete Street Pavemenrs e e e e e e e e 559 191
Steel Reinforcement Misplaced . . ., . ., , _ . ° C e e e e e 573 201
Steel Reinforcemen: Wire Mesh - Materta) . . , . | . e e e e e 146 21
Steal Rivees . . ., ., , _ _ . Tt e e e e e e e e i e e e 152 22
Steel Structural for Bridges . . . . ., ., ., .. .. S e e e e e e e 150 22
Steel Structural—for Buildfags . . . . ., . . .. ° 950000 o ’ 151 22
s:ulS:ruc:uralhinc........... Tt st e e+ e ... . . 185 - 1886 51
Steps - Wearing Surface for Concrete . ., , _ , , _ . C e e e e e e a . 541 166
S:one-C&st............. .......... 95 0 5 a5 : 135 7
-tone - Curb Resec . . . . . . .. L e e e e e 518 152
S:one-farDans...............,.......... 131 17
Stome - Generay . . | _ | . " I N T T, © 4 e s ., 130 15
Stone - Granitm
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L INDZEX 0 3
SPECIFICATIONS FOR M’!ERIMJ AXD CONSTRUCTION
-{Continued)

Stone - Sandstone ., . . .-,
Storage of Exploaives . ., .,
Storage of Materials . ., .
Street Pavemen:r Sub-base .

TANDARDS

Stmctunl Stesl - Cleaning and ?ain:lng

Struccures in or Adjacent to Strasme
Sub-base for Street Pavemenr . . .
Sub-contractors to be approved . .
Sub-drzins - Broken Stone & Pipa .
Sub-dzains - for Sewers . ., ., . . .

"
a ”
1]
”
"
L[]
"
L

Sub-grade, Slopes,
L [ ]

Sub~structures in Navigable Stresms
Sub-surface Drain - Broken Stoms .
Sumps for Catch Basins . ., , . . .
Sunday Wozk . . . . . ... ... .
Tar - Boad 011 Dust Palliative . .

Temporary Repaving

Temporary Structures & Facilities, Lumbar for,
Temporary Structures & Facilities, Additicnal Limbaer far
Terra Cotts Pipe Sewer Construction
Terra Cotta Pipe Materisl . . . . .
Test Borings - Core Drilled . . ., .
Tasting - Blockstone Surfacing . .
Testing - Structural Sceel at Shops

Tests - Abrasion .
Tel:l - At Mills .

Cores, Strest Pavemsnt or Base

Cylinders -
Eys Bar Ful
For Piles .
Organic . .
Paint . . .
Soundness .
Slump , ., .

Erectlon . . ¢ & & & v ottt e b s e me e e oee
ForBridges . . . . . & & i i i i v 4 o s s o n e
rur!uﬂ.ﬂiu;l 8 e s_ e w, 9w, ® = s. 8.0 & 6.9 0-a" &
Inapte:!.ngcndtuting at Shops “ s s e e e oaas.
Proportioning and Detalling of Henblrl b e e e o
SETEB5@8 + . . i 4 4k et e e e e e e e e e e
Welding . . . . & & v v vt i e i s s e e e e e
Workmanship . & & v o & o - 4 ¢ 4 vt 0 2 a o o o 4 .

L L T Y 1.
and Imbsnkmanzs, - Pormation of ., , . . . o . . . .
i L BOETOYW . 4 v 2 2 o 2 & o o = & -
" " Construction of Imbanimsas . ,
L " Cross Section of Sub-grada . .

" Drainage
Finished Slope Lines .
Geading . . . ... ... ...
Granulated Slag Borrow
Hauling Prohibited over Sub-grade
Preparation of Sub-grade in cut
Public Service Structures . .

" "

n "

" n

" "

0 " Hater Service

® s-a-a Posrnia

+ * e e » 2 s 8

Coucrats
1l 3tze .

L T T T T S

+ & e

. e .

L R T )
L T T S
.

Thickened Edge, Concrete Strear Pavament

Timber
Tinber
Timher
Timbar
Timber
Timbar
Tima -
Tize -
Toilat

D -

Construetion . ., . ., . . v e e e

Construction
Crib , . . .
Piles . . .
Placforms .

Cleaning and Painting

® 8 5 e = &« 2 s B & @
* o = e » & & & & w5 a

L N I T T T T Y

Curing High Early Strength Concrste

Curing Porrcl
Facilicies ,

and Concrete . . . . .

...........

2 s e+ & o

L R R I I T T S T

L L T T T S R .

L L T O

4 & + " 2 & s 8 s 8 s s

L T

* o+ B P 4 ¥ s & & & 8

L R I T Y
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s
550
420
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150
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21
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Form No. 108

Blueprines to be
Submitted for
Checking.,

Tracings
Submitted for
Approval.

Making Changes
on Approved

Dravings.

TTacings, eta, .
to becoma

Property
of cicy.

HML{ll Orders.

Shipping Bills
or Stztements,

. - e Lo e bee T . e,
. After the tracings have been checked by the Contractor,
blue prints therefrom ip duplicate shall be gubmitted to the

Upon receipt of corrected blueprints, the Contractor
shall correct the tracings in accordance with the corrections
noted on the blueprints by the Director, and submit the trace
ings to the Director for approval,

Ho changes or alterattions shall be made on the tracings
afzer they bave been approved by the biresctor, exczpt by
writren pemmissior or direce{on of the Director,

All tracings, origingl coples of skatch sheets and
shop or material bills for tha varicus members of the struc-
ture shall beccma the Proparty of the City and must ba deli-
vered to the Director before final payment on the contrace
vill be mads.

5=7-8-9 == Sections Vacant

10. The Contractor shall furnish :hé Director with dupli-
cata copies of all mill orders he Places with the mills for
materisls to be used on the contract, also of all orders for

are to form & part of the £intished structnra, All orders
shall show the date they were placed.

11. The Coactractor shell furnish the Dirsctor duplicate
copias of all shipping bills or statements which shall show
the number of Pleces, their marks and veights for all percs
of the structura shipped to the site. Whenever mararials for
erection purposes which do got enter into the f£inished gtruc-
ture are shipped with materia] for the structure, such
macterial shall be marked on the shipping statement sa erection
material. Shipping Statements must show date of shipment and
the car numbars contzining the shipment,

-y
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B

Fom Ho, 105

Modals and «' -

‘Moulds, o) s

Storage of
Materiails.

old
Haterials.

Office for En-
gineers and In-
spactors.

12 =~ Section Vacant

13, Whare noted on the concract plans that models aad moulds

fi':t'-':o--ba*’iiaﬁ"{n"’ébﬁ'stri:i:‘ting oTnamental parts,” the‘Contractar

shall construct clay models from the full size detail] drawings
fumished by the City. These models shall be subject to the ap-
proval of the Directer.

The approved clay models shall be uced to construct plaster
moulds which shall be placed in the forms and used in cascing the
ornamental parts. The moulds shall also be subject to the approval
of the Director.

Where so noted in the Contract Plans or in the Supplementary
Specifications, the models will be furnished by the City.

14. Buildings, yards or Bidings tha* may be required for tis
delivery or storing of matarials shall bs provided by and at che
cost of tha Contractor. All materials rhus stored shall be placed
upon sleepers, housed or coverad, 5o as ¢ properly protect them
&geinst the action of falling or surface watzr, to the satisfac-
tion of the Director.

15. All old materials existent vithin the coufines of the
contract shall remain the property of the Ciry of Pittsburgh ex-
cept vhen otherwise stipulated in thesé specificarions, on the
coatract plaans or in special or supplements! spectficaticns or
ordered by the Director in the field, in which case the same
shall be disposed of st the expense of the Contractor.

16. The Contractor shall, if ordered by the Directer, pro-
vide a suitable room near the work, with heating provision, plan
table, chairs, locker apd telephone service for the use of engin-
eers and inspectors.

17. The Contractor shall provide and mainrein necessary
sanitary conveniences, properly secluded, for the use of his work-
men, and their exclusive use shall be strictly enforced.

-Bu
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Yom Xo. 105

Pire Hydrants.

Use of Water,

Sunday Work.

Sub-Contracts.

Countractor to
locate his
Work.

R L 3

18. TFire hydrants and fire alarm boxes shall be left at all
times clear of obstruction and read{ly accessible. Ho material or

- --~-obstruction .shall -ba .placed within tweaty -feet (20') .of & firw

hydraat.

15. Permmit for the use of wvater, efther by attachment to
fire hydrant or by the use of fertule and meter, may be obcained
from the Bureau of Water. When 2 job is of sufficient size, the
Contractor may elect to have a2 merer iascalled. Should he desire
attaciment to a fire hydrant, the following instructions will
govern.

The mmber end location of a fire hydrant baving been ob-
tained, the Comtractor shall Blve an estimate of the quantity of
wacer to be used to the Board of Watsr Assessors and shall make
paymeac for this charge. The teceipt thus obtained shall be pre~
sented to the Buresu of Water, Pire Hydraat Divisiom, aed for
Ten ($10.00) Dollars secusity he will be loaned & special fira
bydrant vrench. The Contractor shall supply a reducer and 7alve
4t his own expensa. The valve is to be used for turning om or off
during working hours, and at night he shall remove his entire con~
nection from the fire hydrant and leave ir in condition for its
proper use. No wrench shall be used except that obtained from the
Bureau of Water. The Bureau of Water reserves the right to refuse
a pemit for the use of & fire pPlug in freezing veather.

20. The employment of labor for overtime or Sunday work
shail be only with the pemuission of the Director.

2l. Temediately following the ccuntersigning of this com-
tract by the City Controller the Conrractor shall submit in wric-
ing, to the Director for approval, information as fo whom he pro-
poses sub-letting any portion of this contract, whether such sub-
contract be for labor or material or both. This communiecation
shall also show what portions of the vork or materials he proposes
having supplied by each sub-comtractor. The Director reserves the
right to refuse or accept this proposal and the Contracter bereby
sgrees to ahide by the Director's decisfon.

. 22. The Contractor shall accurately lecate his work as to
aligoment, position and elevations, as shown on conzract plans;
using monuments, points and beach oarks furnished by the Diresctsr,

-
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Form No. 105

Director to
have Access to
Work,

Icjury to Wack.

Protection to
Adjodining
Property.

Access oo
Adjoining
Property.

Bridges owvar
Streeta,

Structuras
over and
uader Rxilroad
Trazks.

LR S

23. The Direcror sha)t have access to all parts of the work
during its comatruction and preparation for €quatruction, and
after ecompletion, to do all checking, lospecting and meaguring he
msy deem necessary, The Contractor ahall build a1l temporary
Platforms or scaffalds nacessary for the performance of the work
to tha satisfaction of the Director. No materials shall be used
in the construecion until the Contractor is wotified by the Direce
tor of its zcceptance for use. When vork is ro be done outside
the regular bours, the Contractor shall secure the consent of the

supervision by the inapector. The Presence of the {nspector shall
not {n any wise lessen the tespousibility of the Contractor for
coastruction in accordance with contract requirements,

24. The Contrastor shall use due pPrecautions agaipse injury
to his work or the Bub-atructure upon which he is erecting his
work, and shall place and mafneain Bsuch signals and protection
guards a3 may ha tequired by zha Dirasetor,

25. Where the foundations for any part of the structure are
close to the tracks of a railroad, wall of a building, retaining
vall or other structurs, the Contractor shal}l provide suitable
shoring and bracing to support same during his oparations end
properly back-£111 excavations between auch structures and the
parts of the structurs being bufle. A1l shoring, bracing and
backf{lling shall be subject to the approval of the Director.

26. The Comtractor shall provide suitable access to adjoin-
ing private property. Where in his operations he interferes wvich
entrances that existed befora he began work, new entrapees shall
be buile and maintained in o substantial and sefe condition by the
Coutractor and be subject to the approval of the Direetor.

27. Whenever a bridge is to be erected over atreets, boule-
vards or roads, openings in the falsewvork shal] be provided as
directed by the Director to sccemmodate the traffic on such
street, boulevard or road. The Contractor shall, if ordered by
the Director, protect the traffic using gatd opeaings from falling
of constructicn materials, by Placing covers over the openings.

28. UWhere structures croas the Tight-of-uay or tracks of a
reilroad company, the Contractor shall obtain permicts from the
proper officiala of the rail coad company owuing or operating the

falsevork over, under or on the right-of-vay of the railiroad com-
Peny. The Contractor shall file with the Director a copy of the
pemit secured from the railroad Company.

ays
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Form Ho. 105

Bridges over
Bavigable
Streams,

Sud-gtrustores
iz Navigable
Stream.

Competent
Workmen.

Inspectiag and
Testing.

Contractor mot
Relieved of
Responsibilicy.

No Extez
Work unless
Authorized,

Scoring of
Explosives,

Blasting.

All expense involved ig connection with the possible placing
of watchman, or the erection of any temporary structures deemed
necessary, shall be adjusced eatirely betueen the Railroad and the
Contractsr. The Contractor shall relieve the Clty of all responai-~
bility for any and all damage or expense claimed by the Railroad

for all preczutions taken or for any accidents that might oceur.

25. Whenever a bridge is to be erected over a navigable
stream, the Contractor sball ebtain from che United Scates War
Departmene the necessary permits to place obstruetion to naviga-
tion {n the stream before starting the placing of fslsework or
erecticg steel work. Copies of such permits, together wvith blue-
prints approved by the Was Departmenc, shall be placed on film
wvith the Direcror.

30. Bzfore starting work on any sub-struesure located be-
tween the U.S. harbor lines {n 2 navigablz strean the Conteactor
shali secure a permic from the U. S. War Departsen= covering his
work. He shall also place and maincain all Siznals required by
them.

31. Al voricnanship shall be firse class in every respect.
All work ghall be done by competent workmen, skiiled in the kind
of work upon which they are employed and directed by cowpetent
foremen,

32. All materfals and wotkmanship cf wﬁa:ever kind entering
into the work shall be subject to the inspection and approval of

3). Inspection and acceptance by the Director of aay
materials or wvorkmanship of vhatever kind shall not relieve the
Coutracter from hia Tesponsibilicy.

34, No extra vork shall be commenced not will be considered
23 such, except upon written autbhorization of the Director.

35. The Contractor shall provide separate fire-proof recasptacles,

Plainly marked with three-inch letrers "EXPLOSIVES--DANGEROUS . ™
for blasting powder and dynamite, fuses and caps, as provided {n
Section 4 of an ordinance approved Jume lsz, 1905. The storing of
blasting powder, dynamite, fuses and caps in a tool box will mots
be permizrad, Explosives sball be handled witk great care, and
shall be et all times ip charge of a competent watchman.

36. Blasting shall be conducted only vhen permitted by the
Director, and shall be done 10 as nNOC to endanger persons or
property, and the Contractor shall be held responsible for and
shall make good any damage caused thereby. He shall comply with
all the laws and ordinances governing this class of wrk. The
Contracter, before firing a blast, shall cover the trench care-
fully with heavy timbers, mats or other matarizl to prevent stone
or shale from flying. No blasting shall be done within twenty-
five (25') feer of a oewly completed sewer.
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- - CITY oF -PLTTSBURGH
DEPARTMENT OF PUBLIC WORXS
STMWA.BD_ SPECIFICATIONS FOa

" MATERIALS

These genera) requirements for materials shall fom g Part of each and all

speciffcations and shall apply to each and every materia]l to be used by the Depart-
ment of Public Works, City of Pircsburgh, except vhere specified othervise herein-
after, or in supplementary specifications, or nated on the Comtract Plags,

The source, merhod of manufacture, and all substances entering into the

meterials required by the gatd Department of public Works, shzll be subject to thae
approval of the Director,

The Dirzctor ressrves the right ts have any aad all materials laveatigated

tezted and analyzed, and any scuzces, method of manufacure or subgtances entering
into matarials noe meeting with the approval cf the Director, or the specifications
adopted by the Department shall be sufficient cause for rejecticn and cancellatien
of eontract with the bolder of same,

Samples will be takea, #nd fnspeccion vill be made of al} materials after

delivery, except whera mil], shop, or factory inspection. bag beea made by the
Bureau of Tast s and the materia]l has been approved and properly marked for {den-

The Contractor mus: glve vricten norice ia advance ag tp the source gnd

miterials he incends ro use, so that the Deparement shall have sufficfent time to
take sanples, anszlyze, test and 2pprove them. Whers twenty-aighe (28) day tests
are required at least a thirty (30) day potice must ba Biven.

shall

All measuring devices or scales used for measuring or welighing materials
be subject to tha approval of the Director,

The Diregtor reserves the right eo vary the proportions of a1} materials

eatering into concrete, bituminons mixtures, paint, and all ather mixtures, with-
Out extra charge, within the limits of the specifications.

A.5.T.

M. Specifications

e

102.

Vhere reference s made 5 A.S.T.M. Specifications it shall mesn the

specificarions of the American Society for Testing Matertals and shall refar ¢o
the latest revision of each designated specificarion adopted by the Sociecy as
& Standard or Teatstive Stagdard,

Inspection Costs :

103.

The coatractor shail dafray all transporsation &xpeases, and subsistence

expenses not exceeding $6.00 Per day, when it is necessary for che Ciry represents-
tive to travel outside the limits of Allegheny County to inspect any materials
zapufectured, fabricared Or processed for use on contracts for the Department of
Public Works, or ro inspect any manufacturing, fabricating or Processing plant
furnishing any mxterial for the Departmen: of Public Works,

shall

enents and agreemencs relative to such cxpenses of an Inspector
be eatered into between the Director and the Contractor and the invoice for

€XpensRs must be spproved by the Director prior to preseatation for collection,

-9-
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PORTLAND CEMENT

General Requirements

? 104, Portland cement shali meet the Tequirements of the Scandazd Specifications and
Tests for Portland Cement, adopeed by the American Soziety for Testing Materials
.Deaignatinn.- C 9-37.,

X, PP pp it IS
N R A PN i .
TS . s g oLt ok

los. The cement shall be deliversed in suitable bags with the brand and name of the
manufscturer clearly marked thereon, unless shipped in bulk.

All cemene, &xcept as hereinafter Specified, shall be scored in veathertighe
storehouses, with tight floors at least slx (6") fnches above rhe ground wvhich shall
be thoroughly drained. Provision for storage ghall be ample, and the different lots
of cement shall be kept separare apd readily accessible to the Director for the puge=

pose of sempling or testing.

: The ccutractor shall keep a sufficient quantity of cement en tha lica of wozk
Or approved place of sStorage to enable the Dirsctor to make the tests hereinafrar
specified withour delaying the Progress of the work, When permission s given to
8tore {n the open, a Placform raised at least six (6") faches from the ground and
ample waterproof covering shail be provided as direcced. all cemeat shall be dry,
of original couposition and condition, finely ground apd free from lumps, caking or
water mariks. Cement may be deliv:red_ in bulk vhen approved by the Directar. It {s
wmandatory that all bulk cement be propertioned by weight. Suirable scales for
welghing all other cement shall be previded by the Contractor at hig expense, when
Tequested by the Director,

Acccg:ance

106, The Director may pemit the Contractor Co use, at the Centractor's own risk,
cement which hes pauged satisfectorily che pPrescribed tests for fineness, set and
Soundpness, and seven (7) day temsile tests. The Direccor reserves the righe to sube
ect the cemmme o such addirionsl ceses ag are hereinbefore provided, including the
twenty-eight (28) day tests on soundness gnd tengile Strength, as. he may deen
REcessary; and {f the cement f2ils to pass the Cests iz ghall be rejected, gven
though it may have zatisfactorily passed the first gat of tests.

Should it be impracticable to SBtore a sufficient quantity of cement on trhe
work subject to acceptance on the bas{s of the seven (7) day test, the Director =may
pPemait the Contractor Lo use the cement prior to the campletion of the prescribed
seven (7) day teat, upom the condition that the Contractor makes a vTitten request
for said Permission and agrees in ggid Tequest that {f the cement £ai{ls to pass the
Prescribed tests, the comcrete io which {r {a used shall be removed and replaced
with satisfactory materia] by the Centraceor 2t his own expense.

Pemission will mor be granted by the Direczor unless conditions on the vork
make it zbsolutaly impracticsble for che storage of sufficisar tement.

Rejection

108. If auy cemene Proves unsstisfaceory in twventy-eight (28) day ceses and portions
of it have bien used '{o the work, f{r sball be subject to rejection and such work
shall be ordered Teacved and replaced wieh mesonry bulls of satisfactory cement. The

-10-
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entire cost of labor and materials of tearing down and rebullding such masoary

ahall-bazgt.the Contra
the seven (7) day test

Sampling Bulk Storage

ctoz!

s and izs use in the work permitted by the Direccor,

srexpense,  even though :he"'eenent'uud'ur'--hnvrpaned' o

[

o

109, Samples of cement taken from Buik s:o:.ngc shall be taken £rom :hc GO‘I-IWOI

General Requirements

110. ' High early str
Specifications and Tes
Designation, C 75-36.

delivering to storage as described under method (a) in the asTM Specificaticn, .-
- Designation, C 77=37 s o oen . wma Z,._,-u__-.-__,.. SMIE L ..
e A BRMICETRG R 0 e el Sy B T R SRR

-+ HIGH EARLY STRENGTH PORTLAND CEMENT

20,

gth portland cement shall meer the requirements of tha

ts, adopted by the Amerfcan Society for Testing Materials,

A1 tha requirements of sections 108 ¢ 109, faclusive shall apply to
Eigh Barly Strength Portland Cetemt,

MIXING WATER

111, The water shall be clesn, free from oils, acids, alkalies, or organic macter
and the tensile strengths of the morter of one part cement to three parts sand
(1:3) shall be equal to that developed with distilled vater vhen mixed ic -ths sane
proportion with the same cement and Ottava sand. Any warer thst would tend to
strength of concrete or mortar must not be used,

discolor or izpair the

Genaral Bequirements

C_DRCE!I! AGGREGATES

112, Concrete Aggregates shall conform to the requirements of the Tentative
Specifications for Concrate
ing Materials, Designation ¢ 33-37_2. €xcept as othervise stipulated herein,

Aggregates adopted by the American Society for Test-

Fallure to meet any of the required tests shall be sufficient cause for

rejection.

Place of Inspection

113, All fine aggregates and cosrse 4ggregates to be used for comerete shall be
inspected by the City at a permapeat place of shipment of the producer vhars

facilities and squipmen

detemine the suitadbilicy o
any Producers Dock for use om Cicy Work of the Department of Public Works without
the approval of a City Inspector.

InaEc:ors Budguar:ern

114, The Inspectors
ventilaticn and having

Bead
the

{a) Tloor space of

t are available for making teses herefnafrer required to

£ the material., No materia] shall be shipped from

quarters shall be weather tight, but designed for propar
following minfmum requirements;

eighty (B0) square faet and eight (B) feet in heighe.

(b) Two (2) Windows 24" x 24"; Two (2) Electric 60 wvate lamps.

€2} Door 2' - " x 6 - 8", which can ba securely locked.

(d} One (1) Elaceric wall plug.

(e} Ome (1) Table 4! x 6' with two (2) drawers,

w]lle
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(£) Oae (1) C;.pboard 2’ x 2' celling haighc with shelvas.
(g) Sanirary rumning water aad sink.
(h) Sanftery totlec faciliries.
Iaspectors Eanipment o ) _. e 2
115, ';he Inspectors Headquarters shall have the following equipment: |

One (1) Set of Tyler Sieves: 21/2-2-1112—1-3/6-3/8-h-8- 14 = 23 - 50 -
1060 (square openings),

Oae (1) Set of Approved Scales 1/4 oz, to 40 oz. oy beam aad 300 Ibs. in weights as
follows: 2 - 2 lbs,, 1 - S 1bs., 1 - ip lbs., 2 - 20 1bs., 2 - 40 lbs., and
2 - 80 1ba.

Cne (1) Torsion Balance $cale with beams up to $00 grams and block of assorred
grax weighes,

Pour (4} Pans, Heavy 18" x 180 with handles,

Cae (1) Scoop, approximazaly 7" x 4,

Oze (1) Bristled Stencil Brush vith handle for cleaning sieves.
Oze (1) Stove.

One (1) Slump Can. Truneated Cone 4% Dismeter (top) 8" Bottom Dismeter, 12¢ High,
handles and foor pieces on atde - made of No. 15 Bauge galvanized metal.

One (1) Rod 2' long and §/8Y in dismezer, bullst shape end.

One (1) Copper, Specific Gravity Can as follows: (0.5. Deps. Agriculture Bullatin
1216 Page 23, Spetember 1928).

One (1) Bucket to catch residoe water for specific gravity. Capacity 32 oz,

Oue (1) Cubic Foot Cylindrical Measure. (See A.5.T.M. € 29-27) 1.D. 14", beighe
11.23", Thickness #5 U.5.Gauge.

Two (2) Buckees 14 quarts each.

Ooe (1) Pan 3' x 3! square with 4" side No. 16 gauge for mixing trial batch.
Oune (1) Trovel, larze with end cut off.

Onz (1) Small Trowel for turning over matarial wh’le drying.

One (1) 32 oz. graduate to Zeasure wvater.

Cne (1) Thermometer - Pencil size for pocke: for taking temperature of concrats
aggregates and warer (30 o 120°F), Arcthus Thomas Company Catalog #9607 - A,
Page 793,

One (1) Design and Coatrol Conerece Mixtures by Portland Cement Assccfation.

Six (5) 250 C.C. Glasa Graduates (S1{lt and Colorimecric Tests).
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FINE AGGRECATES

Definition

ﬁ.. Pine aggregate shall consist of natural gand or other approved inert
materizl with similar characterigtics. It shall be clean, with uncoated
particles, -strong, sound, free from injuricus &mounta of dust, loam, soft or

flaky: rticles, ahale: alksld, organic matter or other deletericus substances.
The mgznt of coal contained shall mot exceed one percent by veight.

Barges

117, All river sand used for fine aggregats shall be furnished at the docks
only from deck barges.

Decantation Test

118. The wveighe removed by the decantation test, made according to the methods
of the American Soclety for Tes:ing Materials, Serial Desigoation C 117-37,
shall not exceed thres P&z cent,

Hortar Stresgth
119, The fine aggregate ghall be of suck quality that vhen made into mortaz

proparticas and the same consisteccy, made at the same time of the same cement
and standard Otcava sand. These tests shall be made-Ln accordance with the
Standard Spec!ificacions and Tests for Comprassive Strength of Portland Cement
Mortars of the American Soclety for Testing Materisls, Designation € 9-37.

The Director may require high early strength cement used in this test, in
vhich case the requiced strengths shgll be developed at the ends of one day and
three days.

Fine and Coarse Sand

120. Fine aggregate shall be divided 1nto twe classes, and vhen tested dry
with Tyler Standard Sievzs, the par cent retained on the respective sieves shall
be withing the following limits by weight,

FINE SAND suicable for martar, plaster and grout:

On a No. 4511:“...................... [}

On a No. Ssim...................... 0 to 15
On a No. llas:l.eve.-..................... 20 o 60
On a Yo. ZBSLevo......................40:080
O 2 No. sosuve...................... 70 to 95
On a No, looste\m.............. s s e e .. 94 to 100

Cn a Ro, 200 Sieve « s« .« . 100

’JENESSHODULUSRANGE.................... 2.24 to 3,50
D:‘SIREDFN’ENESSHDDU'LUS................... 2.80
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COARSE SAND, Sultable for concrete:

On a 3/8% Sleve & & & . L. e e e e e e e e e e 0
On a No. asma..................... 5 to 15
0n & No. Ssien....'................. 10 o 30
On a No. lhsim.....................251:!:50
.0On = No. ZBSLeve.....................45:075
* On a No. SOSI.m..................... 70 to 95
On a No. 10081e‘ve..................... 94 to 100
0o a No. ZDOSiava....................100

PMSHODULUSBANGE..-.................2.49t03.65
DESIEEDFIN'ENESSMODULUS...................3.00

Definition

121. All coarse aggregate shall eomsist of oatural gravzl, crushed gravel,

crushed stone, or air cooled blast furpace slag. It shall bz elesn, baving hard,
5irong, sound and uncoated plecza and shall bz fres from injuricus amounts of duse,
iomm, soft, thin or flaky pleces, shale, alksli, Elats, crganic mattar or other dele-
terioua substances. Gravel with a thickness of less than one-fourth its mean dizmerer
shall be considered & £lat. .

Coal and Soft Stone Conteat

122. The smount of coal contained shall not exceed one-half of ome per cent by
veight, The emount of soft friable sandotome in gravel shall not exceed 2 per cent
ty weight., The amount of flat pleces shall not exceed 5 per cent by weight.

Slag

123, Slag shall consist of air cooled blast furpace slag of clean, tough, durable
Pleces, non-glassy in character. Dried slag vhen tested according to the methods of
the American Society for Testing Materials, Designation C 29-27, shall veigh not less
than sevenry-five (75) pocads per cubic foot.

Grading

124, Coarse aggregate shall be divided into three classes, and when tesced dry
vith Tyler Standard Sieves, the peT cent retained ou the respective sieves shall be
vithin the following limits, by wveighe:

Siza of Sieve Soall Class - Hedim Clasz Large Class
3" 0

21720 6 to 5.
11/ 0 0 25 to 60
3/4n 0 - 5 25 - &0 S5 ro 80
3/8n 30 -70 85 - 98 9 to 98
Ne. & 94 - 100 95 - 160 95 to 100
N5, 8 100 - 130 100

FINENESS MCDULUS RAMGE 6.24 to 6.7S 7.05 eo 7.58 7.65 to 8.43
DESIRED FINENESS MODULUS  6.50 7.20 7.85%

Soundness Tascs
125, Scundnesa of crushed stone, gravel and slag shall be determined by the Magne-
slum Sulphate Test described {n the A.5.T.M. Designation € 88-37T. The treatment

shall be repeated five (5) times. Any materis] showing a loss of more than £ive {5)
PeT cent by welght shall be relected.

. =14
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Abrasion and Toughness Test

126. Crushed atone used for reinforced and plsin concrete pavements shall pass

an abrasion test in accordance with the standard of the American Society for Test-
ing Haterials, Desiguation D2 - 33, in which the percent of wear shall not exceed

six (6); and a toughness test made in accordance with the Standard Method of Teat

P i vi Bwea, wi iie american sociecy for Testing Materials, Designation

D3 - 18, ia which the number of blews shall not be less than six (6).

4

Lmsn M- mbe = o=

Until seme generally racognized Tequirements for abrasion losses of slag
and gravel are availabla, the sultability of such materials shall be determined
by the Director.

Change of Size

127. The Director reserves the right to change the sizes of coarse aggregace
where in his opinion he deems it advisable. '

Washed and Crushed Gravel

128. Hashed and crushed gravel shall contain not lass than eighty (80) per cap-~-
tum of crushed pebbles by weight. It shall consist of tough, durable pebbles of
high resistance to abraaion, and shall be free frem shale, clay, or coatings of
any character. The erushed gravel shall not ecentain more thaa two (2) per ceatum
of disintegrated or soft matearial or mors than five (5) per centum of flat pieces.

The gravel shall be wvashed at the plant by approved methods prior to
loading.

The vashed and crushed gravel skall be unifornly graded between the limits
specified. When tested with Tyler Standard Sieves, the grading shall conform to
the requirements of Section 124 of the Specifications for Materials.

Coarse Agpregate for Concrete Street Pavements

129, Coarse aggregate for concrete street pavements shall be stone valess other-
wise stipulated on Contract Plans or Supplementary Specifications. The stope shall
confom to the sbove requirements for coarse aggregate.

Coarse sggregate for concrete astreet pPavements ghall conform to the follow-
ing grading vhen tested with laboratory siaves with square openings.

. 95 to 100 per ceat
. 35 to 70 per ceat
. 10 to 30 per ceat
« D to 5 per cent

Paasing 2" squarz opening . o . . . . . . .
Pessing 1" square opening . . ., . . . . . .
Passing 1/2" square opening . . . . . . . .
Passing No. 4 square opening . . .., . .

STONE

Stone for Drains
Stoce for Curbs
Stone for Masonry
Stone for Pavipg Bloek

Geaeral

130, The sulcability and quality of all stone or rock chall be subject £o all
timea to the approval of the Director; therefore, the quarry or source from which
the stone is originally furntished must be approved by the Director. Several samples
shall be taken from different locations ia the quarry for testing purposes to de-
termine the uniformity of frs product. If the qUALTY has uot been previously approve
ed, at lessr two weeks notica is required by the Director to inspect &nd make teacs
for approval of the quarry before shipments shall be mads therefrom.

=15=
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All stone and rock shall be clean, hard, strong, tough, durable and sound zpd
shall pass the following tests as hereinsfter scipulaced.

All stone and rock of esch type for each contract shall be furnished from the
same atratum of the same quarty unless otherwise permitted In writing by the Direczor.

Soundness

All stone or rock shall be tested in accordance with the Tentative Method of
Test for Saundness of Coarse Aggregates by use of Magnesium Sulphate, Designation
€83-37T, ‘adopted by the Amerfcan Seciery for Testing Materials. Afrer £ive cycles
of treatment the total loss shall not exceed £ive per cent of the weighe.

Abrasion

All stome or rock shall be tested in accordance with the Standard Method of
Test for Abrasion of Rock, Designation D2-33, adaopted by the American Society of
Testiog Materials, The amount of wear shall oot exceed the percentage stipulated ing
the following table.

Toughness

All stome or reck shzl] be tested in accordance with the Scandard Method of
test for Toughnegs of Rock, Designation D3-18, adopted by :he American Saciety for
Testing Materiz’s. ‘The number of blows shall not be less thap the oumber stipulated
in the follewing tabie

Absogczon

All steme or rock shall be tested in accordance with the Standard Methed aof
Test for Abaorption of Natural Building Stone, Desigpation C97-36, adopted by the
A.5.T.M. The amount of absorption shall not exceed the percentage stipulated {n the
following table.

Cimpression
= ortsslon

All stone or rock shall be tesced in accordince with the Tentative Method of
Compressicn, Testing of Natural Building Stome, Designacion C98-30T, adopted by the
American Society for Testing Materials. The minimm compressive streangth shall oot
be less than the amcunt stipulated in the following table.

TTPE AND QUALITY OF STONE - TEST REQUIREMENTS
Compression Abrasion Toughness Absorpeion

Min. Lba. Max.Z of Min. Neo. Max.Z of
Use Per 59, In. Wear of blows Weipht
Stone Drains 8,000 15 T4 5
Sandstooe Beaver,Baden (Cuzbs
or Preeport (Structures 8,000 15 45 5
{Curks
Saundscene Medina (Structures 15,000 6 & 5
Lizestone Ligoater Paving 15,000 5 7 5
(Curbs
Graaite Med.Grained (Paving 15,000 5 7 5
(Structures
Limestone Qoli:zie Ornenental 5,000 15 4 &
Cast Stc;ne Onondaga
or equal Ornamental 5,000 15 4 6
=
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Stone for Drains

131. Stone for curb drains, erench draing and drains behind walls shall conform to
the general requirements for stone as scipulated {n Sactfon 130. It shall be brokan
to about 3 inches in size for curb drains and to gizes varying from 3 iaches to 6
inches for trench drains amd drains bekind walls,

Sandstone

132. Sandstene shall conform to the general requirements for stoge stipulated a
Section 130, and be of the best Beaver Valley, Badem or Preeport sandstone or a Stoce
equal in quality or durability. Sandscone shall be free from powder eracks, dry and
incipient cracks, excessive {ron stains, coal Seams, nigger heads, iron nodules, or
streaks, and loose or coarse grain areas and any other defects that would interfers
with the use of the stone. The stone shall be uaiform in color and texgture,

Cranite

133, Granite shall conform to the genszal requirements for stone stipulated in
Section 130, and shall be sedium grain, uniform §n quality and textura, and with ac
even distribution of constituent parts. Tas stone shall be free from scales, sasm3,
discoloration, disentegration, excess of mica or fzldapar.

134, Cut stone shall be the Yndiana Oolitic Limestone of a selected building stock
within the raage of variation of color and texrure represented by samples aceeptable
to the Director, which samples are to be typlcal of the extremes which the Contractor
Proposes to furnmisk. Samples to be oot lecs than four (4") inches wide by seven (7")
inches lomg about ome (1"} inch thick produced so that the large faces shall show the
grain or rift of the stone. The finish specified to be indicated on the large faces
and &t least two of the edges to be rock face,

Similar esmples to be provided vhen select stock or specially graded hard
stome 1is required for certain location ia the structure.

Insofar as the cut gtone specifications are concerned aod as they pertain to
the practice aset sut for its proper use, the standards established b7 the Indiana
Limestone Quarrymen's Associarion of Bedford, Indiana, are to govern, Bidders not
familiar with theze standards are cautfoned to inform themselves regarding same,

Indiana Qolitic Lizestonpe shz1l meet the general specifications and tests for
Stoue, Seection 130.

I STONE FOR MASONRY

135, The materfals shall be the best guality cut cast stope made by & recognized
slant with 211 modern facilities for neoufactyring this material Such 23 the Onoandaga
Litholite Company or Bemedie: Company. Marerfal shall be coaposed of three differens
sizes of crushed granite combined with copper =ill slag and Portland Cement mixed

vith continuous agication, {t ghall be cured for thirty days before shipment. All
finished produer to be accurate for size, lipe of edges and plaic surfaces shall be
out of wind, without hollew or depressions. It shall be machine tacled 6 cuts to the
inch and shall conferm in quality, fiaish and color ro approved sample on £ile with
the Director. All material to be reinforcad where vecessary for bandling. Cast stoma
shall meet the genmeral specifications and tests for srome, Section 130.

=17=
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FLAGSTONE FOR SIDEWALKS

General Requirements

136.  The flagstone shall be of the best quality of gray Cleveland Sandstome oz -
‘stone equal in qualfity therete, of unifomm color asad frae from flaws or defects of
any kind, .

F

The width of the flagstone pavement shall conform to the requirements shown om
the Contract Plans or ag ordared by the Director in the field. Unless otherwise spe-
ciffed the flags shall have a width equal to the wideh of the pavement, a lengeh of
oot less than four faet (4') and a thickness of at least three f{nches {3"y.

The surface ghall be sawed ea a plane, free from warps, depressions or pro-
Jections. The edges shall be pltched to true liges apd squared for the full depth
of stones. The joints shall be Sut to a straight surface and at tight angles with
the line and surface of the wlk, for the full width and thickness of the stone,

Sandatene Curh, Dressing aad Dimensicas

137.  The finished curb shall be not less thag 3'€" aor more tha 60" in leagth. It
shall have a depth of 24" apd oleimu: thickness of 6% subjec: to the tolarances here-
in specified. Where necessary, a comdination of tangent and radfus curb musc be pro-
vided to give lengths net less than 3'6". The stone shall be dressed to the dimen-
sions and tolersnces herein specified,

The top shall be axed or bush-hammered to a plane surface with no projections
above the plane and no depressions or irregularities more than 1/4" below the plans.
Iz shall be 6" in width throughout the lecgth of the stone, and the corners shall be
squared and pitched to true l{nes,

The place of the bottom of the stone shall be parallel to the top at the re-
quired depcth with a tolermnce cof 1" maximm projection or Tecession from said plane.

The front face shall have a 1" chiseled draft along the top and a 1" chiseled
draft along the ends at tight angles to the top for a depth of 12" and pitched for
4 additional inches, Vertical grooves or scores Spaced 2 1/2" center o center wvith
4 toleraace of 1/2" shall be cut on the face with a point and shall extend not less
than 14" from the top of the stone, and the bottom of the grooves shall be {n the
Plane of the chigeled drafe wich a tolerance of 3/8" projection and 1/8" recessiom
from said plane. A tolerance of 1/4" ashall be allowed in the aligmment of the scores.
The face for a depth of 14" from the top shall mot atr any place project more thag
3/4" beyond the Plane of the chiselad draft, nor at any place recede back of said
plaze more than 1/4%, Below the bottom of the scoring the face of the curb shall not
project more than 3" nor recede more than 1" from the Plane of the chiseled draft.

The back face shall have a 1% chiseled drafe along the top of the stone and
shall be pointed off vertically for a total distance of 6" belou the top. For this
distanze the face shall not project more than 3/4" beyond the plare of the chiseled
draft gor recede back of said plane more thag 14", From 6" below the top, the back
face gshall not Project more than 3" for straight curb znd 6" for radiyg curd beyond
the plane of the chiseled drafi, mor rzcede more than 1",

The ends shall be at right aagles with the top aad the face for the foll
depth of the stone. They shall have a 3" chiseled draft cut aloag the upper edge
and a 1" chiseled dras: glong the front face edge for a depth of 14" fweem the top,
and a 1" chiseled draf: along the back face edge for a depth of 6" frem the top.
The end shell be pointed off in the plane of the chiseled draft to give & close f£it
for a depth of not less than 16" with & recessien tolerance of 1/2" and with mo
Projections beyond the Plane of the chiseled draft. The ends of the stome vhen set
must fit together within 1/8" ac the top, aod 1/4" at the front face 16" from the
Lop, and wvichin 1" at the back face 16" from the fop. Recessions belov the point
15" from the top of the curb skall mot exceed 4" frem the Plane of the chiseled draf:,

=]18=
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Granite Curb, Dressing and Dimensions

138.  The £inished curb shall be furnished in lengths of mot less than 3 1/2' or ot
more than 10", and shall be not less tham 22" deep and not lass than 6" thick, unless
otherwise spec{fied. Where necessary, & combination of tangent 2nd rzdius curb musc be
provided to give lengths of not less than 3 1/2'. The stope shall be dressed to the
d:l.meuiot_u_ and tolerances hersin Specified,

angles to the face of the curb'with no Projections sbove the Plane and no depressioia
or irregularities mors then 1/4" below the plane, 71t shall be 6" {n wideh throughout
the leagth of the stone and the corners 8quare and pitched to true lines.

The place of the bottom of the stone shall be parallel o the top at the re-
quired depth with a tolerance of 1" maximm Projection or recession from s&id plane.

The front face shal} bave a 1" chiseled draft along the top and a 1" chisaled
draft along the ends at right angles to the top for a depth of 12" and pitched for
4 addicionsl inches. To & depth of 14" below the top of the curb, the face of tha
curb shall be a clean quarry splic or scabbled, with no Projections in excess of
3/4" or depressioms in excess of 174" from the vertieal Plane of the chiseled drafe
at the top edge. The face of the curh below a2 depth of 14M from the top shall not
project mors than 3" por recede more thag 1" from the plane of the chiseled dzafe.

The back face shall hgve a2 1" draft along the top of the stome and shall be
scabbled nfs vertically for a toeai distance of 6" below the top, vith no recessions
exceeding 1/4" fncide the vertical plane from the top of the curb and ne projections
beyond such plane exceeding 3/4", Balow this 6" depth the back face shall not pro=-
Jeet more than 3" for straight curb nor more than 6" for radius curb beyond the
Place of the chiseled drafc, For a depth of 8 additional inches belov the bottom of
the scabbled face, the face shall 2ot recede back of the plane of the chiseled drafe
more than 3/8", and for the Temainder of the depth shall 0ot recede back of said
Plane more thag 1",

The ends shall be at Tight angles with the top and the face for the full depth
aod thickness of che stone. They shall have a 3¢ chiseled draft cut along the top
edge and 2 1" chiseled draft cut along the front face edge for a depth of 14" from
the top, and a 1v chigeled draft along the back face edge for a depth of g from the
top. The ends shall be scabbled in the Plane of the chiseled draft to give a close
fit for a depth of por less then 16" with a recession tolerance of 1/2" and with no
projection beyond the Plane of the chiseled draft. The ends of the stome, when set,
mist £1it together with 1/8" at the top, and 1/4" at the froge face 16" from the top,
and within 1" ar the back face 16" from the top. Recessions below the polat 14"
from the top of the curb shall nor exceed 4" from the plane of the chiseled drafe,

PAVING BLOCKS

General Requirements

139, Paving Blocks furnished 25 required for the various types of blockstone pave-
meats shall be of 5 qualicy to meer the Tequirements stipulaced in Section 133, and
shall be of the sizes and conform ro the drassing hereinzfrer stipulaced.

Tvpe 1,

140. Paving Blogks, Type 1, shail be good quality Ligonter scone or stone of equal
quality, uvniform ig color, meeting the requirements stipulated in Section 130,

They shall be from & to 5 inches wide, § ¢o § 1/2 icches deep, and 8 to 12 inches
long. They shall be vhat are known in quarTy terms as “Smooth Headar Blocks" that wil]
Blve 2 vearing surface with no profection of rock beyond the plape of its edges exceed-
ing 1/2", All block shall he spliz and dressed wirh straight edges on the top, bottom
and sides, The blocks in any one course shall Bot vary more than 1/2" in widzh,

~15.
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The blocks shall ba so cut and dressed that vhes laid the uidth of joints between
blocks in the sama courss ahall not be more than 5/8 of an inch, and the jolnts be-
tveen blocks in adjoining courees shall average 5/8 of an inch {n width and shall
2ot in any case exceed one inch in width. The width of all jolnts as above speci-
fled shall be measured betueen the edges of the blocks at the top of the joine.
Bollow faced blocks shall pot be used and 2o blecks shall be used in which any sids
bis 8 total varfation of mora thag 3/4 of an inch from a rectanglie.

141, Paving Bloeks, Type 2, shall be of good quality Medina Sandstone or stone of
equal quality thereto, uaiform in color, meeting the requirements stipulated ia
Section 130. 1In all other tespects Paving Blocks, Type 2, shall confomm to the re-
quirements of dressing, ecc., covering Paving Blocks, Type 1,

Type 3.

142, Paving Blocks, Type 3, shall be of the best quality of granite, meeting the
requirements of Sactiom 130, In all other raspects Paving Blocks, Type 3, shall
conform to the requiremects of dressing, etc., covering Paviag Blocks, Type 1.

Reclipped Paving Bloeks

143, Reclipped Paving Blocks shall consist of blockstone that have been 11fted from
paved roadways, of a quality conforming to the requirement governing Paving Blocks,
given 1in Secrion 130, and reclipped and dressed to give straight edges on top, bottom
and sides to conform to the requirements of Section 140, with the exception that the
Teclipped blocks shall not be less than 3 1/4" in width, and 6" long, and they shall
be from 4 1/2 to 5 fnches deep. -

STEEL REINFORCEMENT
General

145, All Steel Reinforcemenr Bars for concrese shall conform to the requirements
and tests of the "Srandard Specificacions for Billet Steel Concrete Reinforcement
Bars" A.S.T.M. Designation Al5-35, except as othervise stipulared herein.

Unless othervise Stipulated on Contraet Plans or Supplementary Specifications,
steel reinforcement bars may be efither plain bars or an approved type of deformed
bar. The type of deformed bar shall be such as will provide a net cross section at
all points equal to that of plaie round or squace bars of equal pomiral size. cCold
twisted bars will be dccepted wvhen meeting the specificacions.

Grade

Steel reinforcement stall be of the "Structural Stael” g=ade and rolled frem
cew billets,

Mill Reports

The Coatraczor shaij Zumish the Bireczor, without cost to the City, with
duplizate cercified copies of the reports of all tescs made a4t the mill vhere steel
is rolled; such Teport shall give results of the themical analysis and physical
tests made {n conformance wich shese specificarions and shall further contain 3 list
of the material rolled for this vork frem the several melts regered,

Test Specizens Lo be Furmnished

The Contractor shall fumish the Director free of charge with.one prapared
tensile gpecimen from each melt. These specimeas shall be cut from the finished
material, shall no:t be less than 24 ischaes long, and shall be Prepared as required
aod shail have the melz number stamped therson. The specizen shall be prepared aad
delivered to the City'a laboratory, Center Avezue and Dizhridge Straet, a: rhe cast
of the Ccucrzecror.

-20-
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Marking

Reinforcing bars ahll be securely bundled and each bundle shall have the melt
number and the name of the manufacturer stamped ypon an attached metal tag.

Defective Haterial

Marerial vhich, subsequeat to the above tests at the mills, and fts acceptancs
therg, develops weak spots, brittleness, cracks or other imperfections, or is found
to have injuriocus defects, will be rejected on the work and shall be replaced by
the Contractor at his own expense,

Aoy bar which shall be found to be deficient in wveight by wore than sevan per
cent belov the theorerical wveight shall be regarded as defective and shall be similar-
ly replaced. The bars must be frae frem ail paiot, ofl, grease, dirt, scale and
loose or thick rust.

Variztion in Weight

The weight of any lot of bars shall met vary more than 3 1/2 per cant over og
under the theoretical welight for bars 3/38 inch and over (a diameter, nor more than §
Per cect over or undar for bars uwader 3/8 ineh in diameter. The theorstical veight
of deformed bars shall be the theoretical weight of plain round or square bars of the
Same pomizal size. The term ™lot' used in this Faragraph means all the bars cf the
sane nominal weight per linear foot {n any shipment.

STEEL BAR MATS

145, Steel Bar Mats for concrete reinforcement shall conform to the "Standard Spe-
clficatioas for Fabricated Steel Bar Mats for Conciete Reinforcemenc™, Designation
A 18+-37, of the American Society for Testing Materials. All steel reinforcement in
Bar Mits shall conform to the specificacions for Steel Reinforcement. The Mats may

be clipped or welded.
STEEL WIRE MESH

1us, Steel Wire Mesh for concrete reinforcement shall be cold drawnm ané shall con-
form to the requirements and tests of the "Standard Specifications for Welded Steel
Wire Fabrie for Concrete Reinforcement"”, Designatiom A 185-37, of tke American
Soclety for Testing Materials.

BRONZE BOLTS AND EODS

147. The bronze used for bolts or rods shall meet the requiremencs of the standard
speciilcations and tests for Naval Brass Rods for Structural Purposes, adopted by
the American Sociery for Testing Mzterials, Designation B21-29,

BROWZE BEARING METAL
148. Tae bronze for bearing purposes shall meet the requirements of the specifica~
tions and tests for Bromze Bearing Metals for Tumtables and Movable Railroad Bridges,

adopted by the American Society for Testing Marerials, Designarion B22-35T, Class
A" grade.

The bronze plates used for expansicn purposes shall have all surfaces which
come in contact wich other moving metal planed or machiped; the finishing cut being
made wizh the tool tuzning in the same direction as the mavement between the plates.

BRONZE CASTINGS
149, The castings shall meet the requirements of the specifications and tests for

Saad Castings of the Alloy: Copper 88%; Tin 8%; Zinc 4%; adopted "by the American
Society for Testing Macerials, Designation 360-36.

-2ta

NTSB Attachment - Page 34  NTSB_CityPgh_FernHollow_029-033



.

Form 106

Marking

Reinforcing bars ahll be securely bucdled and each bundle shall have the melt
number and the name of the manufacturer stamped upon an attachad metal tag.

Defective Material

Macrerial vhich, subsequenz to the mbove tescs at the mills, and its acceptance
therg, develops weak spots, brittleness, cracks or other imperfeceions, or {s found
to bave injurious defects, will be rejected on the work and shall be replaced by
the Contractor at his own expense,

Any ber which shzll be found to be deficient in weight by more than sevan per
cent below the theoretieal weight shall be regarded as defectrive and shall be sim{lar-
ly zeplaced. The barcs must be free from all pafar, oll, grease, dirc, sesle and
loese or thick rust.

Variation in Weight

The veight of any lot of bars shall mot vary more than 3 1/2 per cent over or
under the theoretical weight for bars 3/8 inch and over fn diapeter, nor more than §
PEr ceat over or under for bars under 3/8 inek in dizmeter. The theoretical veight
of deformed bars shall be the theoretical weight of plain round or square bars of the
same nominnl si{ze., The term “lot" used in this paragraph mezns all the bars of the
same nominal weight per linear foor ig any shipment.

STEEL BAR MATS

145. Steel Bar Mats for concrete reinforcement shall conform to the "Standard Spe-
eifications for Fabricated Steel Bar Mats for Conctete Reinforcement”, Designation

A 1B84-37, of the American Society for Testing Materials, Aall ateel reinforcemeat in
3ar Mats ghall conform to the specifications for Steel Reinforcement. The Macs may
be clipped or welded.

STEEL WIRE MESH

146. Steel Wire Mesh for comerete reinforcement shall be cold drawn and shall con-
form to the requirements and tests of the "Standard Specificacions for Welded Steel
Wire Fabric for Concrete Reinforcement”, Designation A 185-37, of the American
Society for Testing Materials.

BRONZE BOLTS AND RODS
147, The bronze used for bolts or rods shall meet the requirements of the standazd
specificactions and tests for Naval Brass Rods for Structyral Purposes, adopted by
the American Society for Testing Materials, Designation B21-29.

BRONZE BEARING METAL
148, The bronze for bearing purposes shall meet the requirements of the specifica-
tions and tests for Bropze Bearing Metals for Turntables and Movable Reilrcad Bridges,
adopted by the American Sociery for Testing Macerials, Deaignation B22-35T, Class
A" grade,

The bronze plates used for expansion purposes shall have all surfaces wvhich
come in contact with other @oving metal planed or machined; the finishing cut being
mede with the tool Tunning ino the same direction as the wmovenent between the plates.

BRONZE CASTINGS
149, The castings shall meet the Tequiresents of the speci{ficacions and tests for

Sand Castings of the Alloy: Copper 881; Tin 8%; Zipc 4%; edopted "by the American
Soclety for Testing Haterinls, Designation B60-36.

2=
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The castings gshall have 2 sand blast finish, éxcept where required otharuige,
and all frregular surfecea ghall be ground amooth and even, When castings fit against
Structural steel or other matal they shall be ground ta a true and even bearing.

STROCTURAL STFEL

-

Structural Steel for Buildings

151, All Structural Sceel for other purposes tharn Bridges shall conform to the pe-
quirements of the "Standard Specificatisny for Steal for Buildings", Designation A9-
36, of the American Society for Testing Materfals,

Biver Steel
152, All steel for rivecs saall conform to the requirements of the "Srandard Speci-

iications for Struccural River Steel™, Designation 4 141-35, of the American Society
for Testinp Materfals,

STEEL

—

;

General i

153. All Steel Caatings shall conform so the Tentative Specificaticns for "Carbon
Steel Castings for Miscellaneous Industrial gsea", Designacion A27-36T, of the
Azsrican Sociecy for Tescing Materials,

Unless othervise specified all castings shall be furpighed in grade 3-2, fully
annasled and having the following physical requirementg:

Tensile Strengeh Min. Lbs, per 5q. In, 70,000
Tield Point Min, Lbs., per $q. Ia. 35,000
Elongacion in 2 inches Hin. percent 20
Reduccion of Area Min. perceat 30

All seeel castings shall have a2 sagd blast £inish except where required other-
vise, and all lrregular surfaces shall be filed or ground smooth and even, Where
castings fie against Strucrural Steel or other mata) they shall be ground to 2 trye
aad even bearing.

All steel castings used for expansfon Purposes shall have all surfaces which
come in contact wich other moving mecal planed or machined, the £inishing cug being
made with the tool Tunnlng fa the same direction as the @OVement between the sore
faces.

1)
2]
;
x
e
:

156. Gray Iron Castings shall conform to the Tequirements of the "Standard Speci-
fications for Gray Iron Caatinga®™, Designation A48-36, of the Anerican Society for

Unless otherwise Specified castings of class No. 30 shall be furnished having
& ninimmtensile Strengeh of 30,000 Lbs. per 5q. In. .
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General

155. Gray Iron Castings, for which a high tensile strength and Tesistance to shock
are required, shall confomm to the "Standard Specifications for Cray Iron Castings™,
Designation A48-36, of the American Society for Testing Materials except as herwin
specified.

L
Physical Properties
Unless ocherwige Specified castings of class No. 50 shall be furnfished wvhick
8hall bave the following physieal Properties.

Modulus of Elasticity 21,000,000 Mindmum
Tensile Strengeh 50,000 Lbs, Per square f{nch
Transverse Strength 1450 Lbs. Minimym bresking load

with 2/10 of ga fnch Binimm deflection gs dezemmined from g test
bar of 3/4" diameter 15 inches long on 12 inch centers.

Patternas

changes in design of patterns Tequired by the Centractor on account of improper
design, must have the approval of the Director before the Patterns are made,

Moulds

Moulds shall be faced with the finest PTepated facing mixed by an expsre facing
mixer, or shall be faced with Frepch sand so that the casting shall have 3 smooth,
even surface and sharp lines equal to the approved patterns. The moulds 8hzll be
baked in ovens or drfed with torches. a3l @moulding shall be done by experienced
moulders,

Pinished Castings

Bach casting shall be perfect withoue shift of mould, blow boles, bumg-ia
sand, dull sucrfaces, rounded edges, irregular lines, twisted or warped surfaces,
shrinkage cracks, fins, or any {mperfections whatever, A1} lines shall be straighe
and true, al} Ornameat clean asd sharp. The castings shall be of uniform thicknessg,
ae called for og the drawings, apd shall bhave a gand blast finfgh. All bolt or
acrev holes shall be ag noted on conzrace plans. al} surfzces of castings which fig
agaipst structural steel or each other shall be ground zo a frue and even surface.

MALTIFABLE TRon CASTINGS
General
155. Malleable Iron Castings ghall conform to the "Standard Specificazions for

Malleabie Iron Cascings", Designacien A47-33, of the Apecican Soclety, for Testiag
Materisls.

Physicsl Propercies
The Tensfon Test Specimen ghall conform to the folloving min{mm requirements,

Tensile Strength Lbs. per Sq. In. 53,000

Yield Poing Lbs. per Sq. Ig. 35,000
Zlcngn__t!.on in 2" pPercent 18.0
-27.
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Patterns
All patterns shall be made of the best pattern mazerial, shacp and tcrue to
line, and ghall be approved by the Director before any castings -are mada, Any -

changes {n design of pattemns, required by the Contractor on aceount of {mproper
design, must have the approyal of the Director before the patterns are made.

Houfds

All moulds shall be faced with the finest prepared facing, =mixed by an expert
facing nixer, or shall be faced with Frenck sand $o that the cdstings shall have a
smooth even surface and sharp lines 2qual to the approved Pattems. The moulds shall
be baked in ovens or dried with torches. All mouldizgz must be done by experienced
moulders,

Finished Castings

Each czsting shall be perfece, without shifr of mould, blow holes, burme {n
sand, dull surfaces, rounded edges, irregular lines, twisted or warped surfaces,
shrinkage cracks, fins or any {mperfections vhatever. All lines shall be straighe
and true; and all ornament clean and sharp. Eack cascing shall be of uniform thicke
ness as called for on the dravings and shall have a sand blast finlsh, ALl bolr or
screw holes shall be ag noted on Contract Plaps. All surfaces of castings which fie
agaiast scructural steel or each other shall be ground to a true and even surface,

WROUGHT IRON

Plates

157. Wrougkr Iron plates shall conform to the Teotative Specifications for Wroughe
Ton Plates, Designation A42-36T, of the American Society for Testiog Materials,

:

1s8. Wrought Iron bars abal} conform to the Standard Speciffcations for Refined
Iron Bars, Designation A41-26, of the Americen Society for Testing Materials,

159, Wrought Iron pipe ghall conform to the Standard Specifications for Welded
Wrought Iron Pipe, Designarion A72-33, of the American Soclety for Testing Materials.

Sheets

150. Wrought Iron Shee:ys shall conform to the Standard Specifications for Uncoated

Wrought Iron Sheets, Desigmarion 4162-35, of the american Seciety for Testing
Materials,

CAST IRON CULVERT PIFE

161, Cast Iron Culverg Pipe shall meet tha Tequiremests of the Tentacive Specifica-
tions for Cast Iren Culvert Pipe, Designacion ALL2-35T, of che Amerfcan Society for
Testing Materials, (Qnless othervise speciffed al) cast iron culvert pipe shall be
Extra Heavy Pipe.

mmrzsrs-mszzs

——

162, -’Full-sized tests on eye bars and similar mempers ro prove their streagth and
vorianship, shzll be made at the Contractor's expease, and the cost of materia] and
testing shall be {acluded in the price bid fg» the finiszed strusiurce,
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The ‘Concrac:or shall submit a 1ts: of the sizes of eyc bars o be many-
facturad frem whieh the Dircetor will prepare a list of cye-bars to be mide for
ceselap purposes, Thiz number of eye-bars shall be mannfactured {n addicion to
the number required for the cortracs. The number or Pivces so tesced shall not
te more than four perceat of 2li pieces in che Contract provided, however, thae

T=e eye bars Tequired for full-sized tests and those required for the
8tructure 3hzll be made and annealed at the same time. The test bars are to ba
scleezed by the sicector from the finished lot and oust be fair average spect-
22ns ol those which would be clissed as 300d bars acceptable for the work. Not
more tham oae bar is to be seiected from each melc, No bar which {5 knewg ro
be defective {n any way shall be salected for a test., The bars tested shall
show a tensiie strengtk of not less tkan 56,000 pounds Per square inch, an eleng-
ation ia 10 feer izeluding the fracrure of at leastc 15 peércent and a reduction
in area at fracture of at least 32 percent. Bars shall generally break in the
body and the fracture shall be silky or fime graoular. Should a bar break {n ths
head apd develop the specified ultimare strength, elastic limis, elomgation and
character of fracture, it shall not be cause for rejection, provided not more than
one~third (1/3) of the total aumber of bars tested break {n the head.

163, These specificacions cover cinders or clinkers suicable for s{devall

)
sundation courses,

The cinders or ¢linkers shall be of select grade, hard, solid and free
from dusc, fine ash, unburned particles, or other objectionable foreign matter,
and shall range in size from twe and one-half (2-1/2") inches to three-eighths
(3/8") tneh. 5

Granulated Slap Cushion Courza

164, The Granulated Slag for cushion course under brick or bigek stone pave-
wents shall be o screened, water cooled or Steam cooled blast furnace slag,
light {n coelor, free from lumps, iron, cinder, coke, sculls, or other objeccion-
able forefgn Bactter, and not less than one bundred percent (100%) shall pass a
one-£fourth ipeh (1/4") square hole sieve,

The green colored, water cooled granulatad slag, cozmonly called manganesa
slag, shall not be uged.

Granulated Slag Borrow

165, 411 granulared blast furnace slag borrov for embankments, sub-base treat-
ment, backfil] ig trenches, etc., shall be approved by the Director. Unless
othervise noted gg the contrace pians, or ig supplemencal specifications the
granulated slag borrow shall be paid for by weight angd the quancicy measured for
payzent shall be computed on the weight indicated by check welght glips furnished
in the foliowing matter:

Granulated slag shall be velzghed and weight slips, signed by the welgh-
nmaster, indicating the nes welght of slag delivered {o each load must he gliven
to the representazive of the Direcror designated to recelve such 8lips. The
Dethod of welghing and the scales used for weighing slag shall be subject to
approval snd tese by the bDirector, In the evear of disapproval of scales, or
the weigh:s indicated on rhe weighmasteriy slips, a0 further m2terial shall be
veighed on such scales until notified iz wricing by the Director so to do. Granu-
lated slag {qn enbankmencs skail be calculated on the basis of 267¢ pounds to one
cuble yard.uith Tespect to fts effect on quantities meagured for payment under
other items for either items for efther borrow or spoil. Gramulated Sleg shall
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TIMBER AND LUMBER

Scope

166. These specifications cover timbar znd lumber suitable for use in structural
and construction work.

Definitions and Terms

Deficitions and temms ra:lating fo timber and limber shall be governed by those
adopted by che following Asseociations, In so far as they appiy, together with all sub-
sequeat amendments and addicioms thereto adopted by said Associationa.

1. The National Eardwood Limber Association. Rules for the Measurement aad
Inspection of Hardwood Lumber, Jeauary 1932.

2. The Southerm Pine Associlation, Standard Specificarions for Crades of
Longleaf and Shortlesf Southern Pine Lumber and Timber, June 1936.

3. West Coast Lumbemmen's Association, Standard Grading and Dressing Rulss
for Lumber, July 1926 as revissd ts July 1934,

4. American Lumber Standards, issued by the Bureau of Standards of the United
States Deparmment of Commerce.

5. American Soclety for Testing Materials Standayds.

Materials Permitted

For structural cimber where strength is the eéssential element, ounly the
following shall be used:

{(a) Southern Lougleaf Yellow Pipe (Pilous paluszris) zeeting the requirsments
of Sections 318 to 227 inclusive and Secticn 329 to 338 inclusive of
The Southern Pipa Association, Standard Specifications, June 1936.

(b) Douglas Pir {Pseudotsuga taxifolia), meeting the requirements of Secticns
214 and 218 of the West Coast Lumbermen's Associzrion, Standard Grading
and Dressing, July 1934,

(¢) white Qak (Quercus alba) meezing che requiremencs of the National Hard-
wvood Lumber Association, Rules, January 1932,

For permanent comatruction where durability {s the essential element and the
wood is coatinucusly exposed to the wveather or sofl conditions, Southern Shortleaf
Yellow Pine (Piaus echinatz), Northern White Pine (Pigus strobus), Norway Pine
(Pinus resinosa), Tamarack (Larix laricina), Chestnur {Castanea dentata), Chestnut
Oak (Quercus primus), Yellow pak {Quercus acuminaca), Locust (Robiniz pseudacacia),
Honey Locust (Gleditsia triacanthos), and other specles of wood may be permitted {f
shown on the contract plans or specifically ordered by the Director. The rules and
specifications of the above mentioned Associations shall gevern the grading, in-
spection and quality of these species of lumber.

Crade

Ualess shown on the comtract plans or otherwise gpecified, the timbar and
lumber shall be of the highese quality and best grade,

General Requirements

The grades, soundness characteristics, cutting, seasoning, 3izizg, surfacing
allovable working stresses, and defects shall conform to the specifications and
tules of the above named Associicicns, as they pertaia o the proper grading of
timber and lumber.

«26-
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" Inspectlon SRR
All lumber and timber shall be subfect to the rules of inspection of the
American Lumber Standards, and fo case of disagreement an officiz] inspection by

the appropriste Association will te requested, it being agreed that the findings
of the official inspection shall be final and conclusive.

TD{BZR PILPS iy
3
167. These specifications Cover requiremeats for round timber plles to be used un-

———

treated or treated by standard preservatives.

Timber piles shall meet the Tequirements of the specification and test for
Timber Piles, adopzed by the American Soclety for Testing Materfals, Serial Desig~
natiom: D25-37, Class A,

All piles that are to form a part of the finished structure shall be either
jound, live, white oak, poast oak, cypress or ocher hard weod ageeptabie to the
Direczor. They shall be free from cracks, shakes, large or casound knots, decay
and other defects and shall be cut above tha ground gwell when the sap 1s down,

All piles shall be so nearly scraight that the center of ths pila ac any
polnt will no: be wore than one-third ths diameter of the piles, at that point,
from a stratght line between the centsrs of the ends of the pile.

VITRIFIED INVERT T SEWER BRI

168, These specificatfons cover virrified clay bricks intended to be used in the
invert of drainage sCructures for the conveyance of sevage, iadustrial waste and
storm water,

General Requirements

The Invert Clay Sewer Brick shall be best quality vicrified brick and shall
meet the requirements of the standard Specifications and Tests for Clay Sewer Brick,
Grade “sA™, Vizrified, adopted by che American Soclery for Testing Materfals, Serial
Designation €32-37T sxcept as otharwise specified herein.

Detail Reguiremencs

{¢) The brick shall be three (3) inches (smooth face) 4a depth, four (4)
{aches (rough face) i{n vidth, and eight and one half (8 1/2) inches in lengch,

(b) The Brick, Grade "SA" shall shov an abrasfon loss of not more than twency-
four (24) per cent vhen tested in a standard brick ratcler, A.5.T.M., Serial Designa-
tion C-7-37T.

(¢) The brick shall shov an absorption of not more than four (4) percemt vhen
tested by sctandard methods, A.S.T.M., Serial Des{gnazion C-67-37.

(d)  The brick shail have square edges and plane surfaces. Bricks vich lugs,
groaves, or other irregularitfes 1] not be permitred.

{e) Por any lor of brick furnizhed under these specifications, the fndividusl
bricks shall nor vary from the normal gi{se requirements specified more than plug or
Binus ome eighth (1/8) foch in either transverse dimension, or more than plus or
=inus one fourth (1/4) inech 1p lengtk.

(£) ALl brick which are off s{ze, aver burned, wisshapen, or kila marked so

that they w£li not form a uniform surface or align correctly with other briek, shall
be rejected.

2] =
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AN AnEN

{g) The brick shall not be dumped from trucks, nor throwa in handling, bue
shall at all times pe handled carefully, piled neztly and kept clean, Brick other-
wise aceeptable m3y be rejected. )

(k) If the visual inspection appears to indicate r.he-x_-ejected brick will be
in excess of five (5) percent, the total shipmeat may be rejected regardless of
vhether they Fass the physical cests specified,

- e aa aar A aa

(1) Failure to neet any of the foregoing requirements shall be sufficient

cause for rejection of shiprent aad cancellation of contract,

Common Masonry 3rick

189, The Concractor shall Use common masonry brick confoming to the following re-
quirements for cacch basins, inlets, macholes, sewers apd other brick masonry,
except as ctherwize stipulated on concracr piams, or in suppleaentary specifications,

Common masonry brick shall meet the stapdard specifications and teste for
Building Brick, grade A", Commen Brick, adopted by the American Soclecy for Teating
Haterials, Serfa] Besignatrion C-62-30, with ali subsequent amendments and addftions
therace, adopted by said Soclety, except as may be otheruise harsin specified,

lulrements for tcmpression,
modulus of rupture and absorption when cested in accordance with the methods described
in A.5.T.M. Specifications ¢-67-37.

Compression streagth wizh brick 1214 flar wvise, meag of 5 tests, 4500 pounds
Or over per aquare inch mean groes area, with individual minimmm of 3500 pounds pet
square inch mean gross ares,

Modulus of ruprure vith brick laid flat wise, mean of § tests, 600 pounds eor
over per square inch grogs 4tea, with {ndividual minienm of 400 pounds per squars
inch groaa area,

Absorption shall not exceed 127,

Brick shall have ap abrasion loss of DOt more than 367 when tested in a
standard rattler, as described in A.5.T.M. Specificarions C-7-37,

The brick shall be 2 1/4 inches {n thickness, 3 3/4 iaches in wvidth and §
inches in length. Individual brick akall pot vary from the standard gize by moze
thas plus or minus 1/8 {ach in depth or width and 1/4 inch in length.

The brick shzll be of uniform ecolor apd texture for any one econtract.

Brick shall be rejected for the folloving cauces by visual inspection: off-
size, off-color, over-burned, under-burned, unclean, =isshapen, kiln-zarked,
thipped, cracked, warped, containing particles of lime, or other defec:s that would
impair their seTviceability in a structur, .

If during the process of visual igspectiocn the percentage of brick rajested
exceeds 5T of the brick inspected, the toral shipment sball be rejected evap though
pbysical tese requirements ere satisfactory. .

Brick skall ase be dumped by trucks, nor thrown ip baadling, but shall at all
times be handled carefully, piled neatly and kept clean.

Failure to geet 2ny of the foregoing requirements shall be sufficlent causa
for rejection of shipaent agd cancellation of contrace,

=28.
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Storing éul.oa:!i;tg I’n.sg_ec ted Bril.d{. I

Brick inspected, tested and accepted for use on a designated City contract
must be kept segregated at the plant and must not be used on other C{ty contracts
or shipped to any other parcy, except with the approval of the Director. Such
brick shall be loaded for shipment on City contracts, only in the presence of a re-
presentitive designated by the Director. All brick loaded must be taken from stoek
or piles previously inapected and approved by the City for the particular fob to which
shipmens i3 tv be made, except where specifically notified that inspection and sampl-
ing will be done at the site in accordance wich Sectfon 7. -

Traffiec Markers

Brick of coztrasting colors shall be used far traffic markers whereve spe-
cified. 7These brick shall conform 2o paving brick requirements as outlined in
thesge Specifications, and color shall be subject to the approval of the Director,

Dimensions of Brick

BRepressed Lug or Wire Cut Lug brick shall be 3 1/2 inches in width by & inches in
depch, by 8 1/2 inches in leggih.

Vertical fibre brick with lugs shall be 4 inches wide, by 3 inches daep,
by & 1/2 inches long.

Brick shall not vary from the above dimensions by more than plus or minus
1/8 fnch in efither transverse dimension or by more thag Plus or minus 1/4 inch ia
length.

Dimensions shall be determined by measuring aleng the edges from face to H
face of the bricks.

Lugy

The brick shall be prowvidad with not less than two lugs on one side.

These lugs shall project not less than 1/8" nor more than 1/4" from the body of

the brick end shallbewe a totsl srea st the base of bectveen 3/4 and 2 square i
inches. The brick shall also be provided with 2 non-continuous vertical bar lug [
oo each end, These lugs shell be ooa-meshing and shall bave a total base area

between 3/4 and 2 square inches on each end. The end lugs shall project not .
less than 1/16" nor more than 1/8" beyond the body of the brick. all lugs {
shall be made to provide for the free horizontal flow of the filler betweez the ]
brick. Beveled or grooved ends shall be permitted on repressed brick only.

Aillside bErick

When "Eillstide" brick are designated on the contrace plans they shall be
repressed hillside brick, made with one beveled edge. The edges of the beveled
aurface shall be parallel to the other edges of the brick and may be rounded to
4 radius oot exceeding 3/16 of an jpch.

Abrasion Loss

The brick shall be czsced for loss by abrasion in accordance with the
rattler test described {n Section 17 to 29 inclusive of the A.S.T.HM, Specifica-
tioas, Designacion C-7-37T, aad any lot of brick for which saxmples of che three
foregoing grades of brick show an average loss in excess of 227, or for which
any one of the samples shawv a maximes loss of more thap 24Z, shall be rejected,
provided, however, that the Contractor shall have the option of requiring aa
additional test, which shall be conducced under the direction or supervision of
the Director and made fn 2 menner similar to the foregoing. If the percentage
of loss does pot exceed those above stipulated, the lot of brick shail be acceptad;
and {f the percentage exceeds those above stipulated, the lot of brick skall be
tejected; and, {f already dalivered, shall be immediately removed frow the lipe
of work.

ey P
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Physical Requirements

The crushing strength and absorption of Blazed sewer pipe ahai} conform to
requirements given {n Table Ho. I, "

TABLE I
PHYSICAL TEST REQUIREMENTS OF CLAY SEWER PLPR

Average Crushing Strength, Hinimm.

s Lb. Per Linear Foot . -
Average

Internal Absorptien,
Diageter, ‘rhtee-!dge-nearing Saod-Bearing Maximum,
In. Method Mathod Fer Cent

4 1000 1430 -}

6 1000 . 1430 8

B 1000 1430 8

9 1050 1500 ]

10 1100 1570 3

12 1200 1710 8

15 1370 1960 3

18 1540 2200 8

20 1720 2460 8

21 1810 2590 8

24 2150 3070 8

27 2350 2370 8

30 2580 3650 8

33 2750 . 3930 8

36 3080 4400 B

Hote: Design loads shall oot exceed the average crushicg strengeth {n ehis
table for the Ihreg-zdge-ne.nring Test,

Sizes and Dimenstons

Pipes shall be furnighed in accordance with the internal dismeters and dimen-
sions given in Table No. IT. The ends of the pipe shall be square with cthe longi-
tudinal axis,

TABLE II
DIMERSIONS OF CLAY SEWER PR
Inside Di- o
ameter at 1/2
Internal Laying in. Above Depth of Migimem Thickness Thickenss
Diameter Lengzh- Base of Socket Taper of of Barrsal of Socket
(D), ta. (L), £e. . Sockee (ps), (Ls), in. Socker (7)), in. (Ts)
b,e, (H:Ls)
in.

4 2 5 3/4 13/4 i.20 1/2 The Thickoess

6 2, 2172, 8 1/4 21/4 1:20 5/8 of the socket

8 2, 21/2, 3 o 1/2 21l/2 1:20 3i/4 1/2" from the

£ 2, 21/2, 3 11 5/8 21/2 1:20 13/18 cuter ead

ig 2, 21/2, 3 12 3/4 21/2 1:20 7/8 shall be wot

12 2, 21/2, 3 151/8 23/4 1:20 1 less than

15 2, 21/2,33 18 3/4 2 3/4 1:20 1 1/4 3/4 of the

18 2, 21/2, 3 22 1/4 3 1:20 1 172 thizkaess of

20 2, 21/2, 3 26 3/4 31/4 1:20 1 3/4 thke barzel

21 2, 21/2, 3 25 7/8 3 1l/4 1:20 1 3/4 of the pipe.

2 72, 2172, 3 28 3/4 33/8 1:20 2

27 21/2, 3 33 1/8 31/2 1:20 2 1/4

30 21/2, 3 36 5/8 3172 1:20 2 172

33 21/2, 3 40 A 1:20 2 5/8

s 2172, 3 43 1/4 4 1:20 2 3/a4

-33-
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Rote:

>

When pipes are furnished havin
the dismeter of

given in last columm,

&0 amount equal to twice the increase

When the pipes furnished have an ave
the inside diameter of the socket shall be
third column.

nominal size,
the same smount than the values given in the

Permissible Variations

The permissible wariations from
not exceed those specified {n Table No.

III.
TABLE IIX

PERMISSYBLE VARTATIONS IN DIMENSIONS oF CLAY SEWER PIPE

g an increase in thickness over that
socket shall be {incressed by
of thickness of barrel.

rage diameter larger than the

greatar by

the dimensions given in Table No. IT shall

Nominal Lengths of
Size, Length, | Two Oppo- Internal Dismeter, in. | Depth of Thickness
Intearnal in.pez alte Sides, Sockat, of Barral
Diameter, | fr.(-) in, per in. (=) {in. (=)
in. foot of Spigot (+) |Socket (+)
length
4 1/4 1/8 1/8 3/16 1/4 1/16
[ 1/4 1/8 /16 1/4 1/4 1716
8 1/4 1/8 1/4 5/16 1/4 1/16
9 1/4 1/8 174 5/16 1/4 1/16
10 1/4 1/8 1/4 -5/16 1/4 1/16
12 1/4 3/16 5/16 3/8 1/4 1/16
15 1/4 3/16 5/16 /8 /4 3/32
18 1/4 3/16 7/16 1/2 1/4 3/32
20 /4 3/16 1/2 9/16 1/4 1/8
21 174 3/16 1/2 9/16 174 1/8
24 3/8 1/4 9/16 5/8 1/4 1/8
27 /s 174 5/8 11/16 1/4 1/8
30 a/8 1/4 5/8 11/1s 1/4 1/8
a3 3/8 174 11/16 /4 1/4 3/16
36 3/8 1/4 3/4 13/16 1/4 3/16
Note: The minus aign () alone indicaces that the plus variation is not
limited; the plus and minus sign (+) indicates variation in borh ex-
cess and deficiency in dimension.
Pipes incended to be straight shall have a maximom ordigate as
measured from the concave side of the Pipe vot to exceed 1/8 inch
Per foof of length.
Fiteings

Fittings skall have a Plain spigot end and a socker end, corresponding in all
Tespects with the dinensions specified for pipes of the corresponding internal dizmeter.
Branch pipes shall be furuished to lay the same lengths as straight pipe. Slants shall
have their spigor ends cur 4t an angle of approximately 6C degrees and 45 degrees with
the longitudinal axis asg Tequired. Curves shall be ar angles of 90 degrees, 45 degrees,
30 degrees amd 22 1/2 degrees az required, They shall conform substantially co tha
curvature gpecified.

Branches shall be furnished wich the spur or spurs of the size or sizes speci-
fied, securely aad cocrplecely fastened in the process of maaufacture, to the barrel
of the plpe. T-branches aod double T-braznches ghall have their ares perpendicular to
the lomgitudinal axis af the pipe. Y-branches and double Y-braaches shall have thelir
axes approximately 60 degrees anmd 45 degrees as required from the longitudinal axis of
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the pipe messured from the socket end, All spurs shall terminate in sockets, and
the barrel of the spurs shall be of sufficient length to permit making a proper
joint when the connacting pipe fs inserted in the spur socket,

Channel or split pipes, curves, and branches shall be .nppruxiuts balf
sections of tha correasponding size of strafight pipe and fiztings,
e . Tt

Markiag

Eack leugth of pipe over six inches iz diamecer shall bear the initials or
name of the person, company, or corporation by whoam manvfactured, and the leestion
of the mill, The marking shall be indented on the exterior of the Pipe near che
socketr and shall be plainly legible for purposes of identification. .

Wozikmanship and Pinigh

All pipe and specials shall be thoroughly burmed and glazed on both aides.
They shall be substantially free frem fractures, large or deep czacks and blisters,
leninations and gurface Toughnaess, and when struck with a hammar shall emit a clear

ringing sound.

Slazing

The glaze shall eenai:¢ of & continuous layer of aazlt glaze substantially
free from large bi{sters or large pimplas. No blisters shall exceed three inches
in dimmeter, and no blisters or pilmples shall project more then 1/8 inch above the
surrounding gurface of the Plpe for sizes up to and including 18 inches internsl
dismeter. For sizes over 18 iaches tnternal dismeter, no blistere shall exceed in
dismeter mors than two foches per foot of the inrernal dianerer of the pipe, nor
Project above the surrounding surface of the Pipe moTe thawn 1/8 ineh per foot of
the internal dizmeter of tha pipe. ’

Hot more than ten percent of tha imner surface of any pipe barrel shall be
bere of glaze except the socket, whera it may be entirely absent. Clazing shall
Dot be required om the outer surface of the barrel at the spigot end for a di{stance
froe the end of the Pipe equal to-the specified depth of socket. There shall be no
vell defined network of czazing lines or hair cracks. If the inside of the sockats
and spigot ends are fully glazed, they shall be scored vith three parallel 1inas
extending complecely around the socket and spigot end.

Inspection

Pipes shall be subject to imspection at the factory, after dalivery, and
after laying in the sever, zad 2il culled pipe shall be removed by the Contractoer
and replaced with new Pipe to conform to the specifications. Pipes shall be subject
to rejection for the following reasoms:

1. railure to meet the phyzical cest requirements,

2. Vaciations in agy dimensiom exceeding the perzissible variationa given
in Table Re. III.

3. Tractures or cracks Passing through the shell or socket, except that
& single crack at the apigoe end of the Pipe not exceeding 75 Per ceat
of the depth of the sockez, or s single fracture in the socker not ex-
ceading three {nches {n width nor two iaches in length, '

4. Chips or fractures on the interior of the pipe exceeding two inches {n
length, one inch in wideh, and of g depth more than tne-quarter of the
thickness of the shell.

3. Blisters vhich are broken or vhich exseed the dimensions specified in
the paragraph entitled “Clazing,”

LA
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7. Variation of more .thnn 1/8 inch per linesr foot in allgnmenr of a pipe
intended to be straighsz,

8¢ Claze vhich does ot conform with these specifications as specified under
"Glazing."

%. 1Insecure attachment of spurs or branches.
10. An excess of dirt or other coating that woyld preveat proper inspection.
CLAY AND CONCRETE DRAIN IR
——— ———"u=i: DRAIN ITIE
General
1r2. A1l drain tile shall be ig accordance with che A.5.T.M. Standard Specifica-~
tions and Tests for Drain Tile, Designatior ¢ 4-24, except 2 cthervise stipulazad
herefn,
Materials

These specifications shall apply to drain tile made of shale, fire clays, or
surface clays, and oo drain tile made of concrete,

Sizes and Dimenaions 5
==_ =t X3ensions

The sizes of drain t{le shall be designaced by their internal diameters,
Drain zile 12" 1n dizmecer and vader shall have a Sinimum lengch of 127,

Phvsical Test Requirenents

The crushing Strength and absorption of drain tile shall conform to the re-
quirements stipulaced in Table I. .

TABLE I

PHYSICAL TEST BEQUIREMFNTS
Extra Quality prain Tile

Average Crushing Maxiomm Average Absorption by Standard
Strength, Minimm lbs, Bolling Test
per linear foor pPer cenc
Interzal
Diamerer Three-Edge Sand Shale or Pire Surface Concrece
Iazhes Bearing . Bearing Clay Tile Clay Tile Tile
Method Method
4" te 1 1066 1600 7 11 9

Noze: Design loads shall not exceed the average crushing strength in this -
table for the Three-Edge Bearing Test,

l.'ork::.an:hip and Finish

Dratn tile ghall be straight and circular in cross section, with the ends
regular apd smoozh, to readily pernit making close Jjoints by turning and pressing
together adjotfilng tile, Drain tile shali be reasouably smooth on the inside, znd
free froo cracks god checks extending inco the body of the tile so ags to decrease
the strengek appreciably. The tile shal} not be chipped or broken in such a magner
48 o decreass they: strengtk matertally or to admic earth inte the draic. Drain
tile shall e substactially umiform ia strucrure throughous, and shall glve 2 clear
Tinging sound whep stood on end and while dry capped with a light hamecer.
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Permissible Varfations

Drain tile of the different classes may vary from the requirements haretofors

specified in accordanca with tha tabulations in Table II. - iy e
TABLE II
+ PERMISSTBLE VARIATIONS
Extra-Quality
Physical Properties Specified Drain Tila
Per Cent
Allovable variation of average diameter below specified diameter, .. 3

Allouable variation between maximzm and minfmum dismeters of same
tile, or average dismerers of adjoining tile, Percentege of thiek-

naess of \rlll...................................................a... 65
Allowabla varfation from straightnass, pezcenzage of lemgth........ 3

dllowable thickness of exterior blisters, lumps, and flakes which
do not weaken tile and are few {n pumber, percentage of thickness

of ua.ll............................................................. 15

Allowable dismaters of above blisters, lLumps, and flakes, percent-

age of internmal dianal:er........................................... 10 f

Rejection

All drain t{le not weeting the requirements for streagth acd absorption,
size, worimenship, and finish, withia the tolerances specified, shall be tejecced
and shall bs removed by the Contractor and replaced with satisfactory tile.

Perforated Clsy Drain Tile ’ . {

Perforated vitr{fied clay drain tile shall be furnished in 4", g", or g
dismeter as required, and in 2! lengths. It shall be made of the bell and spigot
pattern and shall be fully gleced throughout, The 4" rile skall be perforated
with 28 holes 1/2" iq diameter, spaced 3™ center £o center longitudinally, and
appreximately 2" center to ceater around half of the circumference of the tile.

The 6" tile ghall be perforared with 42 holes 1/2% ig diameter, spaced 3" center to
center longitudinally, and approximately 2 1/4" cencer to center around half the
clrcumference of the tile. The 8" tile shall be perforated vith 56 holes 1/2" fg
diemeter spaced 3" center to center longitudinally, and approximately 2 1/4" center
to ceater arcund half che circumferspce of the tila. J

Porous Concrete Drain Tile

Porous concrese drais sile shall be made of conecrers couposed of one par: of
c&ment, cwo parts of fine aggregate, and three parts of kard, double porous, coarse
aggragate. The tile shall be circular in shape, with interlocking ends, and shall
be furnished in 4" or g™ dimmeter as required. The vall thickness of the 4" cile
shall be noz less tkzn 1", and the wall chickness of the 6" tile shall be not less
than 1 1/8".

The minimem permeabilicy of 2 one faor lengeh of 4" diamacer tile shall be 10
gallons per winute, and for " diameter tfle shall be 1§ gallons per minute. Per-
meability shall be measured by the flow of water through the wall of the tile when
standing vertical with bottom plugged, the £ila filled with vater to the top, and
the inflowing wazer Tegulated to keep the tile full of wacer during the testing period.

The requireme=: for absorpticn iz Table I 1s waived for Porcus Concrete Drain
Tile.

=35 -
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REINFORCED CONCRETE PIYE

General .

173. Except as othervise stipulated herasin concrets pipe shall be made and eured
in accordance with the A.S.T.M. Specification, Desigmation C7§-37.

Hanufacéuring Plant

Reinfarced concrete pipe shall be manufactured at a plant approved by the
Directar, and equipped with ail facilities {n good wotking order necessary for the
proper control of the manufzcrure and for carrying cut all the tasts Tequired {n
these specificarions. Necessary facilities shall be provided to City represeata-
tives for the inspection of the operation of the piant aed all the processes enter-
ing into the manufacture of the pipe. '

Construction

The pipe shall be made of Concrete, consisting of Portland Cement, minerzl
aggregates, and warer in which steel has been imbedded in such 2 maomer that the
steel znd concrete act togather. The aggregates shill pe so graded and proportionad
and thoroughly mixed swrith such proportioa of cement and wvatar as will produce 2 homo-
genecus concrets mixture of such quality thet the concrete pipe will confom to the
v:8t aod design requirements of these specificacions.

Size and Shape

The pipe shall be ecircular in section, unless otheruisa required on the eom-
tract plans, or in supplementasl specifications, 2nd shall be furnished in sections
either 4' or 6' in length for sizes up to and including 36" internal diameter.

Above 36" {n dizmeter, the plpe shall Le furnished in 4’ lengehs. Pipe required
for curve alignments shall be furnished in 2' lengths unless otherwise scipuleced
on the contrsect plans, or in supplemencal specifications, or by written pemtission
of the Direccor.

All pips having internal dimmeters of 24" znd under shall be of the bell and
spigot typs. Pipe having internel diamerers exceeding 24" {n diamerer shall be
either of the ball and spigot ‘type or beveled tongue and groove type. The ends of
the pipe shall ba go designed in such mapner as to pemmit comstructing joints thar
wvill be tight, smcoth, and permanent, and effectively prevent leakage and infiltration.

Materials

All macterials used in the coustruction of reinforced comerate pipe shall be
subject to the approval of the Director, and shall be in conformity wich the correat
speclfications for such materfals in the Standard Contract for Construction of the
Department of Public- Works, except as otherwise stipulated herein.

The coarse aggregate shall be natural gravel, crushed gravel, or broken stome.
Steel Reinforcement
— et orcement

Steel reinforcement way consist elther of cold drawn steel wire for concrete
reinforcement, or refaforcement bars mede from billet steel, and shall be cirvular
in shape. When two linas of reinforcezent are used (o eircular pipe, one line shall
be placed near the {aner and oné near the outer surfaces of che pipe. When a single
line of circular reinforcement i3 used in circular pipe, it shall be placed near the
ianer surface of the Pipe shell. The distance from the center line of reinforcement
to the nearsst surface of €oncrete shall not be less than ome inch.

"Bach line of circumferentia] reinforcezent shall be assembled ints & unit and
bave sufficient longitudingl bars or members exteading through the barrel of the

plpe zo afford rigidity and maincain the reinforcement fn exace shape. The reinforea-
ment shall be lapped not less than 20 diameters for bars, nor less thaa 40 dianerers

=37-
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for cold drawvm vire and shall be securely wired together; or, if welded, the joints
shall develop the full streagth of the reinforcement. The spacing center to center
of adjacent rings of circumferential relnforcement in a cage shall not exceed &
inchea up to and includiag pipe 48" in dismetsr, nor exceed the shell thickness
for- larger pipe,” and shall in no case exceed 6 inches. CUSERT T e

Openings for Branch Sewers
'

Racessed shouldered cpenings shall be provided in pipes having diameters
greater than 24", Zar lateral or connecting sewers as shown ot the contract plians,
or as ordered by the Director, and baviag diamecers not greater than one~half the
dizmeter of the main sewer. A4ll pipe requiring recessed shouldered opeanings shall
be magufacrured by casting in order that the racess openings shall be accurately
formed. After such pipe has been laid in the ereunch, slants or spurs, as may be
required, with ends properly shaped shall be sccurately fitted into the shouldered
recess and reinforced by applying sufficlent morcer around the joint to make it at
least as strong as the connecting sever pipe.

-

Bell end taes or wysa shall be provided in pipes having dismeters not ovar
24", for lateral or connecting sewvers, as shown on the contrser plans or as ordered
by the Director, znd baving dismeters not gETestar than ome-half the dismeter of tha
main sawer. All pipe requiring bell ecd tees or vyea shall be mechine made, and
shall have the opening for tha tee or vye cut through the frashly madas pipe and
shall have the tes or wye comnection fimly cmmented therain.

Matiking snd Grading

The marking and grading of reinforced cocacrete pipe shall be subject to in-~
spection by the Director. The date of casting shall be mazked plainly on each unit
and, in addition tharets, the date on wvhich the pipe has beeu {napected by the
represancative of the Director, togethsr with his inftiais.

All pipe units that are not manofactured in the ixnsdiata vicinity of the
location of work shall have the manufacturer's name, brand, or trade mark plainly
indicated by blsck lead paint, with latters oot less than 2“ high. Pipe units so
macufactured upon which said marks are not Teadily discemnible shall not be wasd
for construction of sewers and Sppurtensncas, -and shall bs imesdistely removed from
the line of work. '

The class of pipe shall be stenciled on each wnit, using the lectazs "5 C"
for standard culvert pipe.

Strength Tests

Pips shall be tasced for strength by the thras-adge-bearing mathod and eon-
crats tast cylinders, and shall meer the Taquirements satipulataed {z the Table i{n
thase spacifications’ for ecovcratam colvert pipa.

The Contractor shall, wham directed, furnish and test, fras of cost to tha
City, two lengths of sach size of Plpe furnished in quancities of 100 linss) feet
er more. When rthe smount of Plpe of any size exceeds $00 linesl fest, the come
trector shall, ss above dascribed, furnish aad test two addizional lengths of pipe
for esch additiona] 600 lincal feet or fraction tharsof. Pipa shall ba furnished
for testing, as above required, vhethar the pipe is made gnd shipped in ons lot or
whather shipments ars required at incervals over extendad periods of tima. The
strength tast apecimens shall be reprasencacive of the pipa. They shall be other-
vise in sccordgucs with the specifisstions and sball be salected by the Direceor,

All sxpenses coumocted with the tasting of pipe shall be borne by the Con-
tzacear,
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Three-Edge-Bearing Test

When the three-edge-bearing mathed is used, cthe ends of each specimen of pipa
shall be acurately marked in halves of the eircumference prior to the teating. The
two lower bearings shall copsist of two wooden strips with vertical sides baving their
interior type corners rounded to a radius of appreximately one-half inch. The strips
shall be straight and shall be securely fastened to a rigid block at lezst 6" x 6" in
cross settion. The {interior verticsl sides.of the scrips shall be parallel and a dis-
tance apart of 1" per foot of pipe diamater, buc-fn no case iess than 1". The upper
bearing shail be a 1igid block at least 6" x 6" in eross section, straight and true
frem end to end. The upper and lower bearings shall extend the full lengch of the
plpe exclusive of the bsll, The Pipe shall be placed symmetrically between the two .
bearings. In testing pipe which is out of line, the lines of the bearing chosen
6hall be from those which appear to give the most favorable conditions for fair test.

Cracking Load

When the test load reaches the cracking load given in the table for the size
and kind of pipe to be tested, the pPipe shall be rejected 1f a crack has daveloped
baving a surface width of one~hundredth inch or more for 2 length of cme foot or
more.

The wideth of the crack sball be measured by means of a2 zauge nade from a leaf
cne-hundredth inch in thickness and one-half inmeh ia width from a set of scandard
machinist's gauges ground to a point of 1/16 inch in widch with corners rounded and
with the taper of 1/4 inch per inch. The erack shall be considered to be one-
hundredth fnch in width when the poiat of the gauge will just enter it to a depth
of 1/16 inch at close iacervals.

»

Cylinder Tests and Reinforcement Pxamination

The acceprability of the pipe will also be detsrmined by tests of the quality -
of the concreze as placed {n the pipe and examination of the quality, amount, and
accuracy of placement of the reinforcement. The quality of the concrete shall be
detemnined on 6" dismeter by 12" cest cylinders taken from the concrete used in
making pipe snd manufactured and cursd under identical cenditions with the plpae.
Compression tests of these cylinders at 28 d2ys shall show a stresgth not less thap
3500 pounds per square inch for standard culverr pipe.

Acceptability and Re-Test

Pipe shall be acceptable under the strength tests when all test specimens and

cylinders confom to the test requirements. Should aay of the test specimens £ail

to meet the test requirements, them the manufacturer will be alloved a re-cest on

two additional specimens, to be selected by the Director, for each specimen that
failed, &nd the pipe shall be acceptable only vhen all of these re-test specimecs
meet the streagth test requirements. No further te-tes: shall be pernitted, If

the strength test specizens meet all the requiremencs of the three-edge-bearing

test, and the cylinder tests show the concrete strength not less than 5% below the
streagth required, ‘the Director may accept the lot of pipe representative of such
testa.

Visual Inspection

Pipe shall be subject to visgual inspection prior to sbipmeat, afcer delivery,
and after laying in the sever, and &ll culled pipe shall be removed by the Con-
tractor. Rejeccioz of Individual lengths of pipe will be made for che following
causes:

(1) _Fracture or cracks passing through the shell, except thzt zn end crack
that does not exceed the depth of the joint, or a fracture that at its
deepest point does not exceed the depth of the joint, nor extead mars
than 107 around the circimfersace shall not be considered cause for re-
Jectlon, unless these defeccs exist Lo more chan 5% of the pipe inspacred.
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(2) Rough sucface, or other defects, which indicate imperfect mixing, plac-
ing and curing of the concrece.

{3) Exposure of the reinforcement when such exposure vould indicate that the
Teinforcement 1s misplaced. .

{4) spalls deeper thar one-half the depth of the jeint, or exteading more
& than 4' sround the circumference. When the total length of z1l.spalls
greater than 1" 4in length on 2ny ome edge of the pipe exceads-10T of -
the circumference of thae edge.

(5). Variations of the internal diameter which exceed plus or minus 1% for
Pipe having an Iintermal diameter of 36" or less, and which exceed plus
or minus 0,751 for larger pipe.

(6) When the shell thickness is less than the thickness specified in the
Table by more than 5% at ome poinz.

(7) When variation in the peciition of ke reinforcenent excesds 1/4" from
the position of the reinforcemsnt required by these specifications for
Pipe baving an internal diamerer of 48" or less, and vhen such varia-
tious exceed 1/2'" for larger Pipe, end vhen the thickness of zoncrete
over the reinforcsment s less than 3/4" at any point. _

(8) Pipe vhich has been plastered in attempts to remedy defects.

(9) When the planes of the ends of the pipe are not perpendicular to their
longitudinzl exia. 5

(10) When the reinforcement is more than 1 1/2" from the ends of the pipe.

Channel Pips

When chaonel pipe 1s required, {t shall be furnished in sections of 120
degrees or 180 degrees, as stipulated on contrace plans or supplemental apecifica-
tions, and shall be {n accordance with these specifications for sewer pipe insofar
as they are applicable.

Joint Reinforcement .

The joints of culvare pipe shall have a circumfesential reinforcenent equal
in unit ares to that of a aingle line within the barrel of the pipa.

Joints

The ends of tongue end groove pipe shall be of such design that the pipa
vhen laid shall buee together ou the outside portiem of the joints when a dizmeter
of the tongue end of onae Plpe Ls in any position of che eircle wirh respect to the
dimmater of the grocve ead of the adjoining pipe, znd the inside of the pipe shall
be in proper aligmmeac to provide & smoochk and uniform imtrerior surfzce,

The #nds of tha pipe-shall alsc be designed so that whez the pipe butt to-
gether on the cutside, the {naide edges of the joint shall be 3/4 of an inch apart
for pipe 48 inches or less in diamerer; and caoe {och ararz for pipe above 48 fnches
to 66 inches in dismeter and 1 1/4 inches apart for Pipe above 66 inches in digpeter.
The iaside portiom of the tongue end or grooved end shall be beveled to provida a
kay for the joint matsrfal,

VJariations in Dismetar
"Variaticns of the incernal diamecter of the pipe shall not exceed plus or

minus 1/4 iach for pipe bhaving interaal diazetera of 3§ inches or less and shall not
exceed plus or mincs 5/16 inch for larger pipa.
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TABLE RO, I
STANDARD EEINFORCED CONCRETE CULVERT PIFX
A.S.T.M, Specifications C 76-37
. @ Strength Test Requirements Minimes Strength of Comcrate
Pounds Per Lineal Foot Minimom 3500 Lbs. Par Square Inch
Shell
Internal Three-Edge-Bearing Method Thicinesa Miniwom Steel Reinforcement
Digmater (Iaches) Sq. In. Per Lin. Pt. of Pipa
Inches Load to Produce Dltimate
4 0.01 in, Crack Load Circular Reinforcement
in Circular Pipae
12 2250 asoo 2 1 Line .07
i5 2525 4065 21/4 1 Line 0.09
13 3000 4300 2172 1 Lina 2.12
2 3000 5000 3 1 Line 0.17
27 3000 5000° 3 1 Line 0.17
30 3375 5750 31/2 2 Lines sach 0.17
33 3500 6000 33/4% 2 Lines each 0.17
6 4050 6500 4 2 Lines each 0.18
39 4050 5500 4 2 Lines each 0.187
42 4725 - 7350 4 1/2 2 Lines sach 0.1
45 4728 1350 41/2 2 Lines each 8.2
48 5400 8000 5 . 2 Lines aach 0.25
54 5850 9000 e 51/2 2 Lines each 0.30
60 6000 10000 6 2 Linas each 0.33
&6 . 6300 11000 61/2 2 Lines esach 0,37
12 . 6600 12000 7 2 Lines each 0.40
78 6800 13000 712 2 Lines esch 0.43
85 7000 14000 8 2 Lines sach 0.46

Design loads shall not exceed the gltimats load specified in this table for three-
edge-baaring teses. ’

The ateel areas in this table are based on the use of cold drawo steel wirea with &
unit stress of 27,500 pounds per square inch. If reinforcement bars of billet
steel of intermediate or hard gTade 2re used, the areas of srael given in this
table shall be increased 37 1/2% to conform 6 a unir stress of 20,000 pounds per
squars inch,’ and if billet steal of structural grade i{s used, the areas of steel
given shall be increased 53T o conform to a unit stress of 18,000 1bs. par 8q. in.

Shipping Data

The pipe shall noz be shipped mtil the strength of the concrete, as shown by
tas: cylinders, is 757 or mors of the 28 day strength required in the attached tabla.

The pipe shall not be Shipped prior to tea days curing when made between May
1 and Octobar 1, mor prior to fourteen days curing when made betveen October 1 and
May 1. When made with bigh early stremngth cement the above curing time for tha pipe
may be reduced to 7 days and 10 dzys taspectively.

IRSFECTION AED TESTING AT MILLS
M{1ll ordars
174, The Contractor shall furnish the Director with duplicate copies of all a{ll
orders with the name and location of the mill where the acerial 15 to be rolled

therein. .No Materisz]l shall be rolled, nor work done, before the Director has been
notifiad when orders have been placed, so he may &rTange for izspection.
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Facilircies for Inspection

The Contractor shall furnish al}l faciliriea for inspecting and testing
the veight and quality of all materig} at the mill vhere it {4 manufactured. He
skall furnish g suitable testing machipe for tasting the specimen, as well gg Pra=-
pare the pieces for tha wmachine, frea of cost to the City,
» " - - PR @

Access to the Mil1s

When an fnspector {s furished by the Director ro inspect materisl at the
mills, he shall havpe full access ar a1l times to 211 parts of the mills where
matarial to be inapested by him is being manufactured.

Certified Test Peports

The Director may, if he desires, in l{eu of placing an inspector in the
mills, fequire the Contractor to furcisk certifled Lest rzports, Thesa reports
shall give tha melp numbers, szction of Piece from which tese Bpecimen are cut,
chemical anzlysis, and physical properties of each melt from which watarial for
the work {s rplied, Accompanying the test rezort shall be g list of the matarial
rolled from egeh melt for the work,

Test Spezimen Lo be Furnished

IZ required by the Director, temsile rest Specimen prepared as hereinbafors
specified shall be furnisked, free of €O8t to the Ciry, by the zanufacturer from
Such parts of the materisl as deaired, only one speciman to be taken from a melt.
41l specimens ghall bave plainly stamped therson the melt oumber and be deliverad
te the Bureau of Teats, Centes Avenue and Dithridge Streacr;

175, All structyral steel and iron fence-members projecting through concrete

shall receiva a brush coat of Japen Dryar amd a 1/4" trovel coat of mastic seal

consiating af the following ingredients zad mixed in the reapective proporcions
balow: .

32 1bs. Portland Cement
12 1bs, Dry, finely ground Reg Lerd
4 to § lbs. Linseed ofil
2 to 3 lbs. Jazan Dryer
. BIrmemvons EILLER POR EXPANSION pams

176. Tiese arz of plastic trovet: 38 consiszency suitable for use in expamsion
dewms £gr bridges,

They may ba composed of che falloving: -

A base of pure asphalt combined with asbestos fibre, gfl{ca dust filler,
Scutherss Pige Tar =2 & Discillaze solveat 30 proportiomed 20d combined as to fom
& urlisr= ausa taar wil] dry tough and elastic in 24 bours,

The ingredients should be blended together in such proportion 80 as to wake
soft pliable mastic that wil! adhere to and adapt ftself zo the contraction and ex-
Paasioz of the surface o which {= 5 applied and seq]]) bave sufficient plasticicy
22l regiliezce so that i+ 5 capable of vit.!:aunding ths hottest sun temparatures,
withour s0flening or runaing aad sufffelently tough to withstand walking, and the
weer of the eliemects or 20y expazsioa or centraction s:ralas to which it may be
Bubjecsed.
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Material for bituminous cement expaneion dam filler shall have approximataly
(within two petcent, 27,) the following analysis;:

+ uineraISpiritl:............-........

A five percent (5Z) varfation in the Mineral Spirits conten: will be per-
mitred, depe_nding upon the weather conditfons and temperatura.

("BITUMINOUS JOINTS FOR PIPE SEWERS")

177, Bituminous Joints for pipe sewer ahall be made of Bituminous compound for
plastic joints for pipe sewers baving a bituminous base more fully deacribed here-~
inafter. This compound shall mel: and run frsely at a temperature 2s low a3 250
degrees P,, shall adhare fimly to the surfaces of the pipes, and wber zar shall
be sufficiently elastic to permit of & slighe movement of the pipes without injury
to the joints or breaking of adhesion of the compcuad to the plpes, and shall mear
the follewing requiremerts.

HINTMIIM MAXTMIM

1. Specific Gravicyat25¢. . . . cre o s 1.45 1.55
2. Melting Point I 195 deg P. 205 deg F.
3. Penetrarion at 25¢ ... . e 8 15
4. Adhesion at 25 C 1lbe. .

Per oq. fmch . , . . ., .. 150
S.‘].'o:nlnitu:un............. 45% 552
6. Totsl inert Mineral . . ., . v v e . 45T 552

This compound shall rnot deteriorate vhea submerged in water or domeszic
sswage, and shall form a tight Joint vhen poured in pipe PATtly or entirely submerged
in water. It shall show oo deterioration of amy kind vhen immersed for a period of
five days {n oue percent solution of hydrochloric acid or 2 five pPercent solutiom of
caustic potagh.

ASPEALT EXPANSION JOINT MATERTAL

178, The premoulded asphalt expansion joint shall be of guch quality that 1ir will
have the pecessary adhesive propercies, not be deformed by ordisary handiing during
the suomer months priar ¢o Placizg, and contain sufficient filler incorpo-ated in
the bitumen {n order to reduce irs brittleness at freezing temperature to & oinimos,
The asphalt expansion Joinc shall have a thickaess of three quarters (3/4) of an
inch, unless otherwiss provided and 2 vidth equivalent to the depth or one quartar
(1/4) inch less than the depth of the pavement where it is vsed. 7Tz shall be cet

to conform to the cross section of the pavement and shall be furnished 1o sc=-ips
equal to the widchk of the pavement, except that strips equel to the wideh of a

€xcept where & shorter length 1s tequired due £o the characcer of coustruction and
in'any event Tthey shall be joined sacisfactorily, The asphalt expsasion joint
shell meet the following requirements:

(1) Absorpcion. When s two (2) by six (5) inch specimen, cut from the joime
aaterial is ismarsed in weter for twenty-four (24) bours it shall sbsorb zot mors
than five (5) per centum by weighe.

(2) Brittleness. The bitumicous premouldad Jjoin: shtll net crack or shazter
vher subjectad to the followving tesc:
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The sample to be teasced, two (2) by six (6) inches, cut parallel to lay of
fibre, is clamped between two boards so the expansion joint cantilevers three and
five-teaths (3.5) inches, ir being held in any suitable support. A cast-irom ball
veightng ninety-five hundredchs (0.95) of a pound and having a diameter of one and
elght bundred and seventy-£five thousandths (1.875) fnches {s suspended by a cord
tied ‘to*an eyeler soldsred to the- ball, Por samples having 2 thickness of nine-
sixteenths (9/16) of an {inech and less, the ball 1s suspended one (1) foot above ths
center of the projected portfon of the Bpecimen, For samples over nine-sixteenths
(9/16) of an inch in thickness, the ball is suspeaded two (2) feet above the speci{-
zen.  (The ball is released by burning the string above the eyeiet,) The test is
made on the sample after it bas been maintained at a temperature of from four (4)
degrees to six (6) degrees C. for zt lesst two {2) bours prior to testing.

(3) Distortion. The sample shall show a deflection from the horizontal of
oot more than one (1) inch when subjected to the following test:

The sample, two (2) by six (6) inches, cut parallel zo lay of fibre, absolute-
ly flat and straight, is clsmped between two blocks so rhe expansion joint cantilsvers
three and five-tenths (3.5) inches, Tha clamp, with the expansion Joint, 13 then
Flaced in an oven at one hundred and tuenty-five (125) degrees F. and lefe therein for
two (2) hours.

{4) Bitumen. The sample shall contain not lesa than 707, by weight, of
bitumen saluble in carbonm bisulphide,

Cork Bosrd

179. Whea cork bezrd is required for expansion joints, it ghall conform to thae
following requirementcs:

Cozk board shall be furnished i{n the thickneas specified on contract plang,
but not less than 3/8 inch,

For wall copings, cutbs and similar structures, the cork board shzll be pre- i
forned to the exct cross-section of the concrete. The exposed edges shall be smooth,
flush vith the face of the concrete and thoroughly coated with esphaleic wvaterproof

coating,

For copcrete walls, pavenéu:s and similar structures, the edges of the cork
bosard shall be smooth and thoroughly coated with agphaltic vaterproof coating, and
shtl]l conform to the contour of the surface of the structure.

cess of mamufacture.

PROPERTIES:» (a) Accelerated Weathering Test - No evidence of disentegration
after 7 days at 165’ P., 24 bours imrersioc in water, and 10 freezing and thawving
cyclea.

(b) Compressibility - Not more thaa 350 pounds per square inch
Tequired to compress to 507 of original thickness. P )

(c) Reailience - Shall recover oot less than 90% of original
thickness one {1} hour after load Tezoval when ccmpressed to 50T of thickness for
one (1) hour. Percentage of recovery shall be construed as

Thickness one hour after relesse X 100
- Original thickness.

(d) Extrusior - Nor more than 0.125" when compressed ta 50T of
original thickaess.
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(e) Chemical Resistance - Shall not disintegrats.

' (1) .when boiled in concentrated hydrachloric acid for 30
' f minutas. A

- P T T - a g e e taa, e

(2) vhen immersed in commercial gesoline for 48 hours.

s _ (3) When {marsed in lebricating oil (3 A & 30) for 48
S R ed inm .

SAMPLES - At least five (5) semples, 4" x 4", from each
mixture from which cork board is furnished under this com=
tract shall be delivered to tha Bureau of Tests for testing.

PAIRT SAMPLES AND TESTDNG

180. These specifications cover samples and delivery of paint, and apply to and
form a part of the specificatioas for all paint and paint setarials to be uzed by
the City of Pittsburgh, Department of Public Yorks.

Samples without Driagz )

el Drisr shell in no case ba added to mixed paint until such time as hersinafter
specified &nd no laboratory samples of such paint will be taken either at tha factory
or ou the job vhare thisz provision hss been violated.

The contractor shall notify the Director whare and wheo paint is to be mixed,
in order that he can be present and secure such semples of material baing used md
of the finighed product as he may desirs. .

Delivery :

All paint for uase om City work sha!l be-delivered on the job not less than 10
days nor sors then 15 days before it will be required for use. Drier shall be
governed by tha same stipulation and shipped in separate containers.

The Director shall be notified immediataly of each delivery and tha Contractor
shall provide expedieat mesns for the taking of such field szmples 2s ha may dasire.

Sazples of Mixed Paint

Saxples of mixed paint shall be taken by the Director from the origiasl
packages of every lot of paint and zeparate driar sithar st the shop or om tha job
or both. Analysis will be made and the paint rejected or sccsptad within s period
of not more then 15 days, from time of dalivery, .

Analyses, City Laboratory

Analysas will be made by the Buresn of Tests, Departmeat of Public Works.
The Laboratory of the Buresu of Tests 1is located at Center Avezue and Dithridge
8treat. The Director reserves the Tight o comdne: tests at such polata as he may
designats.

A::agm:.

In 5o case shall painc be used wvhich has oot been sampled, soalyzed and ap-
proved as meetisg all the Taquirsmenzs of tha specifications.

ZATNT PICQMENTS

2ad Lead
181.  The Rad Lasd 3hall eomform 5 all requirements oo specified iz tha Simada=d
Spacification: D83-3i, ainnty-fiva par cent (951) gzrada, paste ia oil, Americon
Socisty for Testisg Matariala. ik

-'- i d;‘ -
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Basic Carbonate White Lead

The Basic Carbonate White Lead shall conform to all requirements as specified
in the Standard Specification: DB1-34, pasta in oil, American Socfaty for Testing
Materials; unless otharwisa specified.

Banic Sulphate White Lesd .

'
The Basic Sulphare White Lead shall conform to all requirements as specified
in the Standard Specification: D 82-24, paste in oil, American Society for Testing
Haterials; unless otherwise specified,

Chrome Creen, Pure L

Pure Chrome Green shall conform to zll requirements &3 specified in the
Standard Specifications: D 212-27, pesta in oil, imerican Society for Testing
Macterisls; unless otherwiss specified. -

Reduced Chrome Green

The Reduced Chrome Grasa shall conforms to all requiremants as spacifiad in
the Standsrd Specificatisna: D 213-27, paste in oil, American Socisty for Tazcing
Materials; unless otherwise specified. )

Lhrome Yellow

The Chrome Yellow shall conform to all requiresencs as spacifisd in the
Standard Specifications: D 211-27, paste in oll, Assrican Society for Testing
Materisls; unless otherwise specified, I 2 .

Yellow Ochra

The Yellow Ochre shall confora to all requirements as specified iu the -
Standard Spacifications: D 85-27, paste in oil, inericaa Society for Testing
Materisls; unless othervisa specified.

. Lemp Black

The Lamp Black shill coaform to all requirements ss specifisd {n the Standerd
Specifications: D 209-30, paste {n oll, Americag Sociecy for Tasting Matarials; um-
less othervise specified. .

Zine Oxide

The Zinc Oxide skall conform to sall requirements as specified {n the Standard
Specificaticns: D 79-24, paste ia oil, American Soclety for Testing Matsrials; um-
less othervise spectfied.

Asbestine .

Tha Asbestine shall bs 2 good grada, pore, astive, asbestine having t:jplul
chemical composition apd physicsl struczurs., Its frea alkalinity vhen expressed
a3 sodium hydroxide shall not excsed 1Z.

Blage Pixs !

Tbe Blauc Fixe shall be s high gradas, artificislly prapaced Bariom Sulphat:
It shall be absolutely nemtral.

Lichopone

"The Lithopone shall conform to all Tequirements as specified ia the Standard
Specifications: D 208-26, paste in ofl, Amarican Socisty for Testing Katarizls; um-
lass othatwise spocified.
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Prussian Blue

The Prussisn Blue shall conform to &ll requirements as specified in the
Standard Spaci{ficacions: D 261-28, paste in oil, American Sociery for Testing
Materials; unless otherwise apecified.

Ultramarine Blue
—_————

The Ultramzrine Blue shall conform to all requirements as speciﬂed”in tha
Staadard Specifications: D 262-28, paste fa oil, American Society for Tasting
Materials; unless otherwise specified,

Toluidine Red

The Toner shall coasist entirely of a purs high color toluidine red toner
(nennit:o-paza:oluidine—uo-buuuphr,hol) free from any other organic coloring
matter, base or substratum. The texture and putity of tome shall be equal to that
of a semple mutually agreed upon. .

The Lake shall ccasist of a pure hlgh color toluidin: rud coma: precipitared
ou Blanc Pixm as & base. .

Alunimvm Bromze Powder

The Alominum Bronze Powder shall confora to 21l the requirements ss specified
in the Standard Specifiecarions: b 256-31, American Soclety for Testing Materials. "
In sdditiom to the above requirenents, the aluminum bronze povder shall coatain mo
lead, tin, ginc, inert £iller, sdulterants, and after deduction of the acetona
soluble porzion the waight of sazmple shall be ninety-nine par cent (991) para
altminom. )

Aluminun Bronre Powder Paste

Grade and Type: This specification covars ene grade of aliminum bronze
powder paste in one type and degree of fineness. ,

Hetal Portion Requirements: The metal portion of aluminom paste shall be
=ade from coomercially pure alumimum snd shall be in the form of fine ‘flakes. It
shall contain mo filler or sdultsrane such as mica, shall be suitable for naking
aluginma paint and shall meer the following requiremencs:
Maxdourm Minimon

Coarse Particles, using alcohol or

Mineral Spirits as the wasb liquid:

Total Residue recained on $200 Sieve erecssse 0,51

Total Residne retained on #325 Sfeve tisienas 3.0¢

Fatty or 0L) Matter {(Polishing Labricant) .... 3.0z

Hon~-wolatile porticm R R Y 5 3

Liquid Portion Bequirements: Tho liquid with which the alemisva brouzs
powdar 13 compounded to form the pasta shell ba complecely volatile az 105° C.

Leafing Properties: The aluminom paste shall show 2 lesfing pcrcentigt of &
minimm of 60% and shall still show a leafing percentage of a pinimm of 0% afrar
heatisg in a closed wvessel for (3) threa hours at a temperatura of 45° c.

Settling: Thers shall be no appreciable ssztliag cut of the mstallic portiom
of the paste in the container, i.ea., no free liquid shall be preseat.

Appearancs ia Painted Film: The paint made by aixing with 2 suitable vehicle
i the proportion of two pounds of sluminum paste to one gallon of wehicle shall
give 2 free flowing, smooth, continuous coating, fres from breaks and sags vhen
applied to & zmooth, vertical sceel surfaca. This costing sball macch in saocothnaess,
laszer, and appearnoce a suttilly agreed-upen standsrd, .

- da? =
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Gold Bronze Powder

The Gold Bronze Powder shall conform to all requirements as specified {n the
Standard Specifications D 267-31, Ameriean Society for.Testing Materials.

PAINT VEHICLES

F

Raw Linseed oi1

182. The Raw Linseed Qi1 shall conform to all requirements as speciffed {n the
Standard Specifications D 234-28, Ametrican Soclety for Testing Materials; unless
otherwise specified.

Boiled Linseed ofl

The Boiled Linseed 041 shall conform to all requiruenl:s- as specified in ths
Standard Specificazions L 260-33, American Society for Testing Materials; unless
otherwiae specified.

2av Tung 011

The Rav Tung 01l (China Wood 0i1) skall confomm to all requireaments as speci-
fied in the Standard Specifications D 12-33, American Society for Testing Materials;
unless otherwise specified.

Iuorpentine

The Gun Spirits of Turpeatine shall conform to all requirements as specified
in the Standard Specificazions D 13-34, Americaa Soclety for Testing Materfals;
unless otherwise specified.

Mineral Spirits

The Mineral Spirits shall conform to all requirenents as specified in the
Specifications D 235-34T, Americsn Sociscy for Testing Materials; unless otherwiss
specified.

Drier . |

The Drier shall be a resf{n-free, ofl drier; composed of lead, manganese, or
cobalt, or a aixture of these elements combined with & suitable fatty oil, and
minaral spirits or turpentine, or & mixture of these solvents, without the gdditiom
of resing or gums,

" The Drier must also conform to all the requirements of Specifications TT-D-651,
Unitad Staces Pederwl Specification Beard. .

Phenolic Resin Bxse Varaish

This specification Ls desizzed to cover a loag oll pheasli: resin varnisk of
zaximem alastieity and durzbility for use {n making alumimum paizt for all extarior
applications.

(2) The o1l shail de entirely vegetable oil, containing not less than 75%
China Wood 0L{l. The volatile thinner shall be free from toxic hydrocarbons such as
benzol.

(b) It shall be clear and transparent. )

(c) The viscosity shall be between 0.50 and 1.0 polse at 25" C., correspond-
ing to Tubes A to D of the Gardemer-Holdt Air Bubble Viscosimeter, if it {s to be
used vith alwmimm powder, or between 0.65 and 1.2% poises at 25° €., corresponding
to Tubes B to X if it is to be used with slumimm powder paste.

(d) The flash point shall cot be below 30° C. in & closed tester.

(2) The varuish shall contain nor less thap 50T by weight of mou-volatile
oils and resin.

-48-
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"

. (£) It shall pas a 1402 Kauri Reduction Test, using the method described in -

Taderzl Specificstions IT-V-81, Paragraph F-2g3.

(8) It shall show no skinning after 48 hours in a three-quarters £illed,
tightly closed container. .

(k) It shall pass the 823 and draft tests ss described 4n U.S. Navy Specifi-
cationa 52V-l4a.

{1} Plow-out films on tin plate panels dried 72 hours shall withstand {m-
marpion in cold water for 96 hours and hot water (77°c) for 'L‘. hnup without vhitag~

()) Filzs applied eo 6" x 1" test tubes by {mmersion {n varnish to a depth
of & inches aod dried in an inverted position for 72 bours, shall show no vhitening,
dulling or visible attack vher immersed to a depth of two inches (2") in & 51 solucionm
of sodium-hydroxide for six bours, at 20* C., and (a separate similar film) a 4% solu-
tion of acetic acid for 24 hours at 20° c.

(k) When thoroughly mixed with alumisum powder or paeste in proportion of 2
pounds per gallon of vehicle, the paint shall have 8ood leafisg quality, shov satis-
factory brushing and leveling properties and ahall not break or sag when applied o
a vertical, smooth, steel surfaca, .

(1) Alwmioum paint made vith this varniah, when applied to a metal penal and
alloved t3 dry in & vertieal) Foaition, shall set to touck fn not mora than 2 hours and
dry bard acd tough in not more than 13 hours at a temperaturs of 20° C. to 30* c.

Glycerviphthalate Besin Base Varnish

This specification ia designed to cover a glycerclphrhalate resin varmish of
maximmy elasticity and dursbility for use in making aluminmum paint for sll extarior
applications.

(a) The vamnish shall consist of glycerolpkthalate and suitable modifying
agents, and properly thinned ro yield a good working materia].

(d) It shall be clear and transparent.

{(e) It shall be no darker than a solution of 0.9 gram of potassium-dichromate
ia 100 c.c, of sulphuric acid, specific gravity 1.84 (Fo. 6 on thae Hallige Comparator),

{(d) The viscosity shall be betveen 0.5 and 1.0 poise ar 25° C., corresponding
to tubes A to D of the Gardner-g8olde Alr Bubble Viscosimeter, {f it is to be uged with
alomimm powvder, or betveen (.65 and 1.25 poises at 25° ¢,, corzesponding to tubes B
to E 4f it 13 to be used with aluminun paste, .

(=) The varnish shall contain pot less than 487 by veight of non-volatile matter.

{£) A flow-out £1lm of the vamish en 31 gauge tin plate, air dried 16 hours
and then baked at 180° €. to 185° C. for 2 hours, shall shov mo cracking of the film
when wuddenly chilled ¢o O° C. and quickly bemc shazply on itself. The bent part of
the baked panel shall show satisfactory adhesion wnder a knife test.

(8) . A floweout film on colorless glass, baked for aot less than 2 hours at
180° c. to 185° C., shall be bard tough, smooth, transparent and free from gll defects
sach as checking, dulling or vrinkling wvhen compared to a fresh £41m.

. (k) It shall show not skinning zfter one week in & half-£illed, tightly closed
glass conteiner stored {n & datk place,

(1) A Plow-out film-on 31 Bauge £in plate, air dried for 48 hours, shall
wvithstand {amersion in cold witer for 18 hours withour whiteaing and shall show only
alight dulling. 4 similar £4la shall vithstand bolling water for 10 minutes withoue
4ppreciable whiteating or dulling and shall show no vhitening afcer drying for 15
mirutes, Aftar removal from the water for 30 minurss, the original gloas and bardoess
shall returz {n both instances, -

(J) A flov-out film on 31 gauge tin plate, air dried 48 bours, shall retain
izs gloss and general 4ppearance after 24 hours {smersion in atraight cut gagolina,
After drving 4 bhours, the film shal}l bhave regained its inirial hardness and toughness.
There shall be no dis-solution effect on the lowver immersed edge.

(k) When thoroughly atxed with aluminum powder or paste in the proportion of
2 potnds per galicn of vehicle, the paint shall have Bood leafing quality, show
satisfaceory brushing and leveling properties and skhall not bresk or sag, when applied
Co a vertical, soooth, sreel surfaca,
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(1) Aluminom Paint made with chis varnish, vhen applied to a metal panel and
2llowed to dry in 4 vertical position, shell set to touch in not more than 3 hours and
dry bard and firm {o not more than 16 hoars at a temperature of 20° C. to 30° C.

SHELLAC VARNISH

183, Shellac Varuish shall conform to all requirements as apecified in the Standard
Specificationa; D 359-35, American Soclety for Testing iacerisls.

The Orange Shellae Varnish shall be "Grade A", light, mediw=s, heavy ot very
heavy body as specified, .

The Bleached Shellac Varnish shall be "Grade Refined", light, mediu=, heavy
ot very heavy body as specified.

GREEN PAINT
184. This paint is for park benchss, and similar wses.
This paiac shall mast the following chemical and physical rcquiranentn'.
507 Pigment
30% Vehicle

Pigment shall conaist of the following:

802: 257 Chrome Green in accordance vith A.5.T.M. Specifications D 213-27
for Reduced Chrome Green except that the sum of the Barium Sulphate and insoluble
silicecus materixl shall not exceed 75%.

201: "Asbestine" Magnesiums Silicata.

Vehicle shall consist of the folloving:

. 15I: Boiled Linseed 0Ll in sccordance with A.S.TM, Specificatioas:
D 260-33,

4T%L: Water Resisting Spar Varnish in accordance with Pedaral Specificaticns:
IT-v=121. =

4%: Lead and Manganese Drier in accordance with Federal Specifications:
Tr-D~551.

3%: Cobalt Drier.
111: Minersl Spirits in accordance with A.S.T.X. Specifications: D 235-34T.
201: Cumay Varaish in scecordance with the following requiremeants.

The gum content of the Cumar Varnish shall constst of 100Z of
Cumar Cum, The oils to be used shall be a mixture of refined
Linseed gad China Wood 0ils, used in the proportion of 50
gallons of oil to each 100 pounds of gum. The varnish shall’
contzin & minimmm of 50Z non-volatile, shall bave an acid
number of not over 15, shall have a Viscosicy of "G" on the
Gardner-Holdr Viscosimeter and shall pass a 607 Kauri Reducsion
Tast.

The finished product shall ser to touch wizhin six (6) Hours sad shall dry
bard Tithin eighteen (18) hours, witbout streaking, mmoing or sagging. It shall
be wall ground, shali pot sgattle badly or cake in the container, and shall ba readily
broken up wita a paddle to a s=o0oth, unlform paiat of good brushing consistency.

Color to be i3 accordance with standard sample jet up by the Director.

= 5l
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PAINT FOR STRUCTURAL STEEL
E.“ ;!‘h-ese. l-ptaifiu:i.nu cover paints for bridges and siructural steel, whars _ahop
coet, first field coat, and second field coat are used,

Shop Patdt, Red

All paiat used in the shop, and for touching up field rivets, retouching
abrasiona i{n shop coat and painting riveted field joints in rhe field, shall be
ground in the proporticns of approximarely seventy-five (75) percent pigment to
twenty-£five (25) percent vehicle so that when thoroughly stirred it will glve a
smooth uniform paint of goed brushing consisteacy. The pigment shall consist of
elghcy-five (85%) perceat red lead and fifteen (151) percent Freuch Yellow Ochre.
The vehicle shall consist of raw linseed oil. All percentages are to be by weighe,
and the pigments waighed when dry. After tha testing and acceptance of this paine,
the contractor, or user, may add not over 1/2 pinz turpeatine and 1/2 pint liquid
driar to aach gallon of paint, when approved by the Direzzcr iz the field.

urs:- Fiald Cost, Brom .

All paint used for the first fleld coat shall de ground in the proportions of
approximately saventy-two (72Z) percent pigment to twenty-eight (281) percent of va-
hicla., The pigment shall be eighry-five (B5%) petcent red lead, thirteen (13%) per-
ceat French Yellow Ochre, and two (21) percent Lawp Black, and the vehicle shall be raw
Linseed 011. After the testing and acceptance of this paint, the contractor, or user,
may add not over 1/2 pint Turpentine end 1/2 Pint Liquid Drier to each gallon of Paint,
vhen approved by the Director in the fisld. )

Second Field Coat, Black or Olive Green

411 paint used for the secend field or finishing coat shall be one of the two
following compositions. The compoasition to be used shall be "B", unless otherwise
stated on the coutract plans or {n the supplementary specifications, or as ordersd
by the Director.

Black "A" The proportions shall be approximately £ifteen (152) percenmt pig-
mant to elghty-five (85Z) percear wvehicle, so that when thoroughly stirred it will
give 2 mmooth wmiform paint of good brushing consistency. The pigment shall ccnsist
of forty (40L) perceat red lead and sixty {602) percent lamp black. The vehicle
shall be raw linseed ofl. After teating and scceptance of this paint the Coatractor,
or user, may add not ovar 1/2 pint turpentine and 1/2 pint liquid drier to each gallon
of paint, when approved by the Director in the field.

Olive Green - "B The proportions shall be approximately fifty (S0Z) perceat
pigment to £ifcy {501) percent vehicle, so that after the turpentine or drier {z
added, and thoroughly stirred it will give a smooth uniform paint of good brushing
consistency. The paint shall ba olive green equal o & color sample standard desig-
nated by the Director. The pigment shall be composad of approximately ainety-eight
(982) percent pure Fremch Yellow Ochre, and two (2I) percent lamp black. Vehicle
shall be raw linseed oil. After the teating and acceptance of thispaine, the con-
tractor, or user, may add oot over ope-half (1/2) pint of liquid drier and oot over
one-balf (1/2) pint of turpentine to each gallon of pain:, when approved by the
Dicector in the field.

PATNT FOR STRUCTURAL STEEL MIXED WITH BLUE LFAD

186, These specifications cover materials suitable for a greem structuzal steal or

bridze patns.

=51-
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lye Lead Pigment

The pigment for Blue Lead Paint shall consist of sublimed blue lesd fuze,
free from all adulterants and shall meet the following requirements:

, Lead Sulphate (Pb 504) 45 to 56 perceat,
Lead Oxide (Pb 0) 30 to 40 percent, ;- eitardt: o
Lead Sulphide (Pb 5) Yot over 12 percent,
Zinc Oxide (220) Hot over 5 perceac,
Lead Sulphite ({Pbsa3) Not over 5 perceat,
Carbon and undetermined Net over 5 parcent,

This material shall be eatirely & sublimed product and shall not be & mechan-
ical mixture either in Part or as a whole. Ninety-nipe (99%) percent of this material
shall pass a gtandard No. 325 sijeve. The material shall be tested in accordance with
A.S.T.H. Serial Designation D 126-36,

Magnetic Black Oxide of Iron

The Magnetic Black Oxide shall contain at lesst ninety-seven (977) percent of
oxide of {ton. Ninety-niae (99Z) percent of the material shall pass a standard No.
325 sieve. The Specific gravity shall be 5.02 and the oil absorption 27.5.

Neurral Zinc Chromate

The Zinc Chromate ghall be 2 strictly pure product and by analysis show
(Zacros +3H30) and vhen submicted to chemical tests it shall show that it {s neutzal,

Drier

The drier shall comform eo Spacification No. 20 & of the Pederal Specifica-
tion Boarxd.

Blue Lead Primer

Blue Lead Paint for p=izming or toucking up shall be mixed in accordancs wvith
the following formula:

Sublimed Blue Lesad Pigment 8l pounds
Neutral Zinc Chromata 9 pounds
Bav Linseed 01] 4 gallons
Turpeatine 1.5 g2llons
Drier 2 pincs

The Director- resarves the right to order additiocnal drier to be added to the
paint ar the site of the work, i{f raquired to iocrease (ca drying qualizies.

Blue Lead Pinish Coar

Blue Leed Paint for ehe finish coat shall be mixed in accordance with the
followving formula:

Sublimed Blue Lesd 76.5 pounds
Magnetic Black Oxide of Iren 13.5 pounds
Boiled Linmeed 011 1l gallen
Rav Linseed 011 3.25 galloas
Turpentine 1.5 galloas
Drier 2 pints

Thé'-nirecr.cr Ceserves the right eo crdar addirional drier to be 4dded to the
P2iot at the site of the work, if requirsd o inerease its drying qualities.

«32-
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PAINT POR LUMBER

187. These specifications cover paints for lumber aand timber vhers one or more

‘coats of paint are required. .
FPirst Coat Composition, Lunbar
. The following described paint for the first coat is to be used only upen

lunber surfaces which either are new or which have any previous paint coats removed
by burning off the paint or by the erosicn of the atmosphere. The vehicle ghall
consist of twenty (20Z) percent of Tuzpentine and eighty (80L) perceat raw linssed
oil and the pigment shall be vhite lead. The paint shall be ground in such pro=-
portions of vehicle and pigmect that the finished product shall weigh approximacaly
eighteen (18) pounds per gallon.

For the tepainting of old rimber structures gpon vhich the existing paint
£ilm 15 in tact, this first coet shall be eliminated, the existing paint baing a
sufficient substitute.

Second Coat Compositionm, Liumber ’

All paint used for the sacond -sar shall be of cae of the two foliowing compos
sitions gnd each composition of paint shall be used only for parts of the structurs
included under the respective headings:

A ~ Por the painting of sll new lumber erected under. the contract snd for
all other lumber work which does not have two or more coats of paint in good
condition, the vehicle shall cousist Qf tweaty (201) percent ‘Turpentina and
eighty (80L) percent, Raw Linseed 0i1. The paint shall be ground in such pro=
portions of wehicle and white lead that the £inished product shall weigh
approximately tweaty (20) pounds per gallon.

B = For the painting of all lumber surfaces upon which there are two or more
existing coats of paint with £4lms in tact, the vehicle shall consisc of
twenty-five (25%) perceat of Turpeatine sad seveaty-five (751) parcent of Raw
Linseed 01, The paint shall be ground in such proportioms of vehicle and
White Lead that the fipished product shall waigh approximacely twency (20)
pounds per gallem. C

Thied Coat Composition

The third or finishing coat of paint shall be the same for all cenditioms of
lomber. The wehicle shall consisc of ten (10) percent of Turpentine and ninety
{90%) percent of Raw Linseed 0il. In general the pigment shall consfst of seventy-
five (751) perceunt of Whits Lesd and twenty-£five (257) percent of Zinc Oxida. Tha
paint shall be ground in such proportions of vehicle and Plgment that the finished
product shall weigh approzimstsly twenty-one {(21) pouads per gallom. ’

Whea called for oo the contract plans or in ths supplenentary specifications,
or by tha Dirsctor, tinting pigments 2nall be added in such proporticas as will
producs tha tint or color requirad by the Director. When tinting pigmants are
tided the Z{nc Oxide Pigment shall be coaitted.

CALCTIN CRYORTDE (4,8.T.%, D 98-34

188, The calcium chloride shall be in the form of flzkes and vhen tested by mean:
of laboratory scroens and pieves shall conform to the following requirements:

PauingB/Bin.scm....................prerm:
s hnincdenlléin.um..........notmn:hn20 L
hninglo.:!o-im.............m:mn:hn 10 L
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The caleium chleride shall conform to the folloving requiremencs as to
chemieal composition:

not less than 77 perceat
oot more than 0.5 percent
oot more than 2.0 parcent
not mora than 1.0 percent

CaCl, (anhydrous) . . , . .
Total alkali chloridea . .
' Other impurities . , , . .

- 2

- - The caleium thleride shall be delivered {in oisture-proof bags or sacks
containing approximarely 100 1b, each, or in air-tight steel drums weighing not mora
than 450 1b, each, The name of the manufacturer, the loc oumber, the approximate
net weight, and the perceatage of calcium chloride Suaranteed by the manufacturer
shall be plainly marked on each container,

® s & u
* & & a
¢ s 5 o
* o & 4
. s s g

185. Vacaat
BITUMINOUS CURING COMPOUND
15c, (1) The variocus hydrocarbens shall ba preszat ia a homogeneous solation.

(2) tThe viscosity sball be betwasn 15 and 65 (Saybolde Furol) at 1G0°y.

(3) tWhen distiiled (A.S.T.M., D 402-34T) 9P to & temperature of §80°F.,
the total distillace shall 8ot be less than 55 nor more than 60 perceat by voluma.

(a) It shall bave & specific gravity not less chan 0.90 ac 77°7.

(b) It skall have s peaetration (77°F. - 100 gm ~ 5 sac.) of batween
2 sad 10. :

(c) Its solubility iz carbea bisulfide shall be ar leasc 901.

(d) 1Irs softening point (5. & R, Slycerin bath) shall be between
180* and 225°p.

(8) It shall show between 10 and 20 parcent fixad carboyg,
() It shall not contain mora than 1/2% of paraffine scals.

(4) It shall be composad of mined or ngtive asphalts comtaining £11]ler.

(5) It shall form an impervious proteceive filn with one eoat.

The caring material shall be appliad mifumly by weans of gn approved
pressura spray diatributor &t the rate of cne (1) gallon to each 20 sq. yds. of sgr-
face snd 1t shall be go appliad that the concrere surfzce {3 completely coated and
sealed at one applicaticn. The curing materisl shall be applied irmediately afcer
the concreze surfacs to be cured bas been fintshed and before any marked debydration
has occurred. afrer the surface has been coatad, 1f shall be protected from all
traffic or sbrasive acticn from any source,

COLORLESS TRANSPARZNT FIIM CURIRG COMPOUND
191, The colorless Iransparent Pilz shall have the following cheractaristics:
(1) The sealing compound ghall consizt of & mtraw colored liquid;
(a) Viscosity ar 64°F 2 10 to 20 seconds, Saybolr Pursl.

(®) Specific Craviry ar 64°F., 0.87 to 0.89, with a Reimann plimar
oo an apalytizal balance.

=S
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- (¢} Total solids nmot less“than 347 by weighe.
* (d) Compound shall mot freeze wvhen cooled to Zaro P.
(e) Compound when cooled to 28°F. and then wamed to 100°F. shall
shov no separation, .

(2) The material shall form a thin, £lexible transparent film within 12
sinutes at J0°F. when spread om a dry concrete gurface in Teasonably dry atmosphers,

s+ (3) It sball form & coutinucus coharent £ilm (or membrane) within 12 ainutas
wvhen spreaddn a thin £{1m on wet-concrete,” having & two inch-(2")-slump, at 70°F. in
reasonably dry atmosphere. This fiim may be semi-transparent.

: (4) The film formed by the material shall uot combine vith the concrete, but
shall fom a superficial layer over the surfaca,

(5) The compound shall form 2 continuous coherent film when sprayed or poured
on water.

(6) When dry, the f£i{ia shall be transparent, flexible and without bresks or
pinholas.

(7) The dry €1lm shall be water and moisture proof,

Tha curing matarial shall be applied uniformly by means of an approved pres-
sure spray distributor at the rate of one (1) gallon to each 30 3q. yds. of surface
and it shall be so applied that the concrace surface 1s completely coated and sealed
4t one application. The curing material shall be applied imgedistely after the con-
crete surface te be cured has been finished and before any marked debydration has
occurred. After the surface has been coated, it shall be protectad from all traffic
or abrasive action from any sourcs, -

BUILDING PATER FOR CONCRETE CURING

192. The paper shall consist of an asphslt memhrane whick is reinforced with f£ibras
or cords completely embedded in the asphale. The membrane sball be covered on both
sldes wirh plain kraft paper,

Bailding paper used for curing purposes or for protection shall lap at least
4" at avy joint. The Joinzs {n che paper may be glued together or held in close con-
tzct with surfaced wood strips 4" wide and velghted sufficiently to prevent misplace-
ment. The lap shall be made with rhe top sheat on the high side of the grade. Ths
edges of curing strips shall be firmly beld in contsct with the ground, forms, or
adjoiaing pavemeat to meke the covaring air- and water - tight., This is the important
feature of this type of curiag.

DULSTFTED ASPHALT WATERPROOF COATING

193. EZmulaified asphalt waterpreof coating shall be composed of 60T pure asphalt,
2% inermmineral collojd, and 38I water, thoroughly mixed so that all elements re-
main indefinitely in suspension. The emulsion shall be of such character that when
spread 1/16 inch thick on a steel Plate and allowed to dry, it will not rua or sag
vhen kapt in & vercical position in an oven temperature of 200 degrees P. for two
(2) bours. .

HYDRATED LIMRE
194, Hydrited Lime for structural purposes shall ccuforn to the Tentative Stand-
ard Specification of A.S.T.M. Designacion C6-34T, for two grades known as "Masons
Hydrate™ and “Pinishing Bydrate". =

Unless specified otherwisga “Magons Hydrate” grade shsl]l be furnished,

~55-
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SAND FOR ASFHALT HIXES

495, The sand for asphalt mixes shall be a Lake Sand, clean, uncoated, hard grain-
ed, free from clay, dirt, eoal and all foreign matter of other deleterious substances,
and shall come from a socurce approved by-the Director of thea Department of Publie
Works thar can furnish at least 500 toms per day, and frem which sand has been usad
satisfactorily in scandard sheet asphalt pavemeats for at least two years,

F

= Sand*for asphalt mixes'ghali-eonform to the'folloving’grading: - L
1. Passing 1/4" sieve and retained on 10 mesh sieve 0 -3z
2. Passing 10 mesh sieve and retzined on 40 mesh sieve 15 - 357
3. Passing 40 mesh sicve and retained on BO mash sieve 35 - 557,
4. Passing 80 mesh sieve and retained on 200 mesh siecve 30 - 45%
3. Passing 200 mesh aieve not more than S

These limits shall cover the natural varizcion in the sources of supply but
the Director reserves the right to vary the grading within the limics glven, a3 may
be rendered necessary by the character of traffie and other conditions, in order to
obtain a dense and stable mixture. River sands, bank sands, and crushed sandstone
sands will not be approved.

The saud will be sampled and teated by the Director after delivary. The
sampiing will be dome in such & magner as the Director may require in order to securs
representacive samples of the lor. Any lot of sand which fails ro conform to thesa
specifications shall be subject to rejection, asd when rejected shall be removed and
disposed of by the Contractor ar bis own expense.

FilLER FOR ASFEALT MINES

196, Tbe filler shall be Portland Cement or Limescone Dust. The Portland Cexent
snall conforz wick the specificzations for such material. The £iller shall all pass
4 thirty (39) mesh sieve and at leasc eiphty (80) percent shall paas a two hundred
{200) mesh sieve, and at leasr fifty (50) percent of all the material passing a two

Separating Agent

197, Vhiteuash separating agent shall be Prepated by mixing finfshing lime and
wster io the proporticns of not less thap one and one-half {1-1/2) sacks of lime
to fifty (50) gallons of wvater. The mixture shall be prepared at least one (1)
day {o advaoce of using.

Calcium Chioride separating agent shall be used {n g solution composed of the
fcliowing materials in the respective percentages indicazed, by weight medsurement:

Caleium Chlaoride 35%
izundry Search 1%
Water 647

FOURED JOINT FILLER - (J-1)

i98. Mazerial for pouring bicuminous expansion joints, in Brick and Blockstome
Surfaciags, for sealing expaasion jolnta and maintenance of cracks in plain and
relnforced concrete sereet pavements and for bituminous seal specified in other-
Eypes of concrete construction for maintemance of cracks therain, ~aba!T " confemmto
the following requirements:

Asphelr cement: To be heared as tequired for proper thinniag, but nee in
excess of 375 deg. F, This macerial shall be an asphalt of 85 to 110 penetration
and meeting other tequirezents of specifications Zor penetration asphalt in which
there has been hooogeneously incorporaced 15 +o 252 by weight, of mineral flour,
of such firneness that no apprecilable aeparation of the mixture will occur while
being mointained.ig a liquid condician, -55-
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Form 10O

SPECIFICATIONS
T Min. Hax,
Penatration at 25 deg. C., 100 gcs. S sec, . .. .,. BO 100
thﬂiqntﬁhg.c..zm- * s e 5 s s e 0 s s e 30 sus
Inorunicnulubhincs.zbyulgh:........l,S 26
& Eviporation loss T by weight, S0 gTs. 5 hrs. 163 Deg. C... 2

ASPHALT JOINT FILLER FOR BRICK SURPACING

199. This matarial shall be an oxidized asphalt, homogenecus, fres from wvater, and
shall aot fosm vhen heated to 350°P. 7Ic shall maet the followiag requirenenta:

l. Specific Gravity: :
At 15.6%c (50°r) . . s s e s s e e e .. . not less than 1.005
A:zs'c(n‘r)..................uummal.oo
2. Tlash Point (Clevaland open cup) not less than 243°C (470°F)
3. Melting Poine, (ring and ball) Minizm 74‘2(155’1’) Haximmn 82.2'(:(130'?)
4. Penetration:
0°C (32°F) 200 gms. 6C seconds: Minfmwy = = = = - - 15 -
25°C (77°7) 100 gms. 5 seconda: Minjmom - - ~ = = = 30 Maximem - - = 49
46°C (115°F) S0 gms. § saconds: Maximm - = = - = - 99
3. Duetility at 25°c (77°F) - Minimm 5 cua: Maximom 30 cag,
6. Loss st 163°C (325°F) 5 hra. - not wore than 1%
7. Total Bitusen, soluble in carbon bisulphide, Minimum 997
8. Total Bittmmen, solubla in carbon tetrachloride: Minimm 992

The manufacturer's name with wmalting point and pemetration shall be stancilled
on each drum or container. If shipped in tank cars, the manufacturer will be Taquirad
to furnish a satstement of the tasts on each car,

ACGEEGATE FOR BITOMINOUS MIXPS
200.  CEUSHED stac

Slag furnished under this item shall be & hard, durable, acn-vitrified, air-
cooled blast furnace product, frea from an excess of porous ox boneyccmbed particles.
The slag shall bk broken {anto roughly cubical or pyramidal fragmants, vhich are so
graded, within the limits specified to produca a wmiformly graded material. Presence
of gramulated slag, cinders, or any soft or foreign materizl will not be tolerated.
Slag aggregate shall wveigh not less than 754 per cubic foot for all types of work.
When tested in accordanca with thae A.S.T.M. Specification C-29-27,

CRUSHED LIMESTONE

41l stcae aggregate shall be of approved quality and shall be obtained from
tough, durabla rock, source of wvhich to meat the approval of the Directoz. It shall
be crushed and screened to meet the machenical analysis. The stone shall ba frea
from slaty texrure or ¢lesvage planes and shall have a perceatage of wvear of not
more than five (5) and a toughness of not less than six (6). The stone shall meet
the requirements of the scundnesa test. It shall coatain not more than five (5)
per centum of thin or slongated Pleces as determined on a sample representing
materiels retained on the cne and ona fourth (1-1/4) inch eircular screen. The maxi-
&m momt of deleterious substances shall oot exceed one (1) per centum of shala
or ona fourth (1/4) per ceatym of clay lompa. It shall be teasonsbly free from coat-
ings of clay, stlr, or crusher dust. The tozal loas by vashing shall not exceed oms
balf {1/2) of one (1) per centwm. -
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ASPHALT CEMENT

201. . The asphalr cement szall be homogeneous, free frem wvater, and must not foam
vhent heated to 175°C(347 F). It shall conform Co the following requiremenca:

4 - Specific Gravity at 25°C (77°F) - not lesas than 1.010

b

Flash Point, (open cup) not less thag 260°Cc (500°F).
€ - Softening Point (ring and ball method) 45°C to 64°C (113°7 to 149°F).
d - Pepetration at 25°C (77°F) 100 gms., 5 seconds - 50 to 60

Ductilicy at 25°C (77°F) not less tan 100 cama.

f - Loaa &t 163°C., 5 hours: - not mpora than 1.0%.

l. Penetration of residue at 25°C (77°F)., 100 gma., 5 seconds a3
compared to penetraztion before heating - not less than 60%.

g - Bitumen (soluble in carbon bisulphide) - not less than 99.8%.
l. Orgsoic matter insoluble - not more than 0.271.

2. Inorganic matter insoluble - none.

(=
)

Pixed Carbon - 8 to 20%.

Paraffin Scale (RHolde Method) - not more thap 4.0%.

1=
L}

Beterogeneity (Oliensis) - Negative.

LSV
L

=58
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AGGREGATE GRADINGS - TABLE
et TATAsY - IADLE

202. Percent passing circular hole screens

S1ZE: H ! t H " g : ] ; ' 1 1 ! t
HO. tL/B": 174" 1 3/8" ; 5780 HE YL N L al=l/4%;1-1/2m. 2w 13-1/2"32-3/4"13-1/2" " ¢ 8" 1
0 185-100; Ioo t T iContalning {0-30R) paseing 100 mesh T 1 3
1 t 195-100: loo 1 iContaining 10, to 257 dupt passing Mo. 100 sieve '
1A : s : 100 ¢ 3 iContalning dust of fracturce: 1 t R {
1B 30-15%:10-30 ; : 100 t t t : 1 : 1 I 1 ]
1C3 3 0=10 ¢ : 195-100: 100 . : 3 : t 1 1 t !
2 1 0-15 ¢ $40-60 :95-1001 100 ; 1 : t 1 ; ! ;.
2 A : 1 1 1 § t 100 iContaining dust of fracture; : 1 t
28 t t 0-8 :10-40 : H 385-100; 100 H 1 - 3 : i,
2C: $ 3-25 4 :20-60 : 1 :185-100: 100 1 t g g . 1
3 1 1 0-8 : 5-20: ! 130-65 1 195-100: 100 H . ]
J A 3 t 3 ! 1 : 0-20 135-75 :85-100: 100 4 3 H H
IX s ] % 1 0-5 3 110-40 H 195-100: 100 1 1 1
4 1 1 H : : t t 0-10 4 t 1 30-65 185-100; 100; i
4 At z 1 : $ 3 t 0-15 3 ! :120-75 ; ;- t 100: I
6 X : ] : t ! ! ! t 2 ! 1 0-20 4 1_100:

FernHollow_029-070

0.00 percent

60 tc 150 sec. Ay

150 ro 210 see. 4y
“1.00 parceat
10.00 percent
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COATING (A.S.T.M. D108-367Y
0 o 23s5°C.
- 59 .

L Y

9.6 F.)
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by weighe, 0 to 170°C.

L0 I

.
.

e, by weighz,

(32 to 338°
(32 te 455°7.) ,

Total Distillace,
Toral Distillac

-—

(b) Float tast ar 32°c.
(e) Distillation Test

203. The u:.lhall conforn to the followiag requirements
(8) Water ., ., . .



Total Distillate, by weight, 0 ro 270°C.

(32 to' 518°F.) . . . . . « + « 4+ . DOt more than 15.00 percent
Total Distillate, by wefght, 0 to 300°C.

(32t0 572°F.) . . . . ... ... . not more than 25,00 e
Residue, by wedighe . , . . .., . . . not less than 75.00 L

(d) Specific gravity at 38°C. (100.4°F.) of total disz{llace to 300°
C. (572°r.) . . .. . ® ¢ ¢« = s 2 s = s a4 s e« - . Ot less than 1.02
- {(e) Softenicg point (Ring-and-Ball Method) of residue from distillation
l:est........-......_............notno:er.ha.nﬁS'C.(lH'F.)
(£) Total Bitumen (Soluble ia Carbon Disulfide) . . . 78 to 95 percent

[a]

COAL TAR FOR PRIMGNG,

(A.S.

OLD SEAL COATING

.M. - D 104-36T.)

H

204, The car shall conform to the following requirements; A maximum specific vis-
cosity, Engler of 40 at 50°C. will be pemitred.

(=) Hate:.............nol::nrel:hanZ.DOparcen:
(B} Specific viscosity, Engler, 50 ce. at 40°C. (104°P.) . . . 8 to 35
{e) Distillacion test on wacer-free material:

Tocal Distillace, by weight, 0 to 170°C.
(32 tco 338°P.) . . . ... . ..., .. 0ot more than 7.00 percent
Total Discillate, by weight, 0 to 235°C.
(320 455°F.) . . . ... .. .....oDotmre than 20.00 .
Total Distillate, by weight, 0 co 270°C.
(32 0 518°P.) . . . ... .......notmore than 30.00 "
Total Distillate, by weighe, 0 to 300°C.
(32 L0 572°P.) . . . . ... .. .. .. not core than 35.00 n
Residue, by wedght . . . ... . .. .. .. not iess than 65.00 &
(d) 3pecific gravity at 25°C. (77°F.) of total discillate te 300°C.
(572’1?.)..........................na:leasthanl.oo
(e) Sefteaing poimt (Bing-and-Ball Mechod) of residue frrm distillation
l:e:t.......................notncrethm&ﬂ'c.(lb()'?.)
(f) Total Bitumen (Soluble in Carbom Digulfide} . . . 88 to 97 percent

COAL TAR POR COLD REPATR WORK (A.S.T.M. D 106-28T)
203. The tar cement shall conform to the following requirements:

(@) Water . . . .. . ... e e e e .. . not more thanm 2,00 percent
(b} Speecific wiscosity, Engler, SO ce. at 40°C. (L04°F.) ., . 35 to 80
(c) Distillation test cn water-iree material:

Total Piscillace, by weight, 0 o 170°C.
(3220 338*P.) . . . ... ... .. .. ....1.00co0 8.00 percent

Total Distillate, by weight, 0 to 2315°C.

(32:0455'?.).................B.OﬂtOZO.DO =
Total Diseillate, by weight, G te 270°C.

(32 ta 318°P.) . . . .. L e e e e 16.00 co 2B.00 ™
Total Distillate, by weight, 0 te 300°C.

(32 to 572°F.) . . . .. .. .... notoore than 36,00 "
Residue, by weight . . . . ., . .. .. not less than 64.00 ™

(d) SoZftening point (Rinz-and-Ball Methed) of residys from distillation
EBBE . . L L . e ke h e e e e e e e . . not mote tham 65°C. (l49°F.)
(e} Total Birumen (Soluble ir Carbon Disulfide) ., . . . 78 to 95 percemnt

=H0=
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Total Distillate, by weight, 0 to 270%¢,

(J2eoS18°F.) . . . .. ... .. wor more thao 15.00 percent
Total Distillate, by weight, 0 to 300°c.

(32te 572°F.) . ... ... «+s . NOL more than 25.00 L
Residue, by weight . , . ., . .. . . not less than 75.00 "

(d) Specific gravity at 38°c. (100.4°F.) of total diszillate to 300°
C. (572°v.y . ... ... * s s - s e 4. e . . .00t less chan 1.02
- (e) Ssoftenircg point {Ring-and-Ball Methad) of residue From discillation
:es:..........................notmre:ha.nﬁs‘c.(llﬂ'?.)
(£} Total Birumen (Soluble in Carbon Disulfide) . . . 78 to 95 pereeat

COAL TAR

—

FOR PRDMING, COLD SEAL COATING
(A.S.T.X. - D 104-36T.)

204. The tar shall conform to the following requirements: A maximum specific vis-
cosity, Engler of 40 at 50°C. will be pemitred.

{a) Uater.............no:mrethanZ.OOpercent
(b} Specific viscosity, Engler, 50 cc. ac 40°C. (104°F.) . . . 8 to 35
(e) Distillation test on water-fres material:

Total Distillate, by weight, 0 to 170°c.
(32 to338°7.) . ...... + + - - . .not mote than 7.00 percent
Total Discillate, by weighe, 0 to 235°C.
(32 to 455°P.)y . . ., ... « » » + . ., 0Ot more than 20.00 "
Total Distillate, by weight, 0 te 270°C.
(32!:5518'?.)......-......notmu:han 30.00 L
Total Distillate. by weighe, 0 to 300°C.
(32:0572’?.).............no:mrechan 35.00 "
Residue, by wedghe . . ., , . . .. _ . .. not iess than 65.00 "
(d) Specific graviecy ar 25°C. (77°F.) of zotal diseillaze te 300°C.
(572’!‘.)..........................natlenthanl.ﬂo
{e) softening point (Ring-and-Ball Heshod) of residue frem distillarion
:es:.......................no:n:ur.hanéﬂ‘C.(lloO‘?.)
(£) Total Bimumen (Soluble ip Carbon Disulfide} ., . . 88 vo 97 percent

COAL TAR FOR COLD REPATR FORK (A.S.T.M. D 106-28T)
205, The tar cement shall conform to the followving requirements:

(a) Water . , ... .. ... **e s+ ¢ .. .00t more than 2.00 percent
(b) Specific viscosity, Engler, 50 cc. at 40°cC. (104°7.) . . 35 co 80O
(e) Distillation test cn wvater-free materfal:

Total Distillate, -by weight, D to 170%C.
(32e0238v.) ., ... ... .. s+ -+ ... . 1,00 to B.00 percent
Total Distillate, by weight, 0 to 235%c.
(32:0455'?.).................B.OOtoZD.OO "
Tocal Discillaze, by weight, 0 to 270%c.

(32 20 518°P.) ., ., ... .. “ ¢ s ¢ 4.+ .. lBE.OC Lo 28,00 ™
Toral Distillate, by weight, 0 ta 300°C.

(32 o S7T2°P.) . . ... . . - - « . nOt more thap 36.00 -~
Besidue, by weighe . . , . ,, . ., . . . not less than 64.00 v

(d) Softeaing point (Ring-and-Bail Meched) of residue from distillation
EBAT o . e e e e e - - ROC mote than §5°C. (149°F,)
(e) Total Bitumen (Soluble {r Carbon Disulfide) ., , , 78 to 95 percent

- -

-60-
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COAL TAR FOR PENETRATION MACADANM (A.S.T.M, D110-367)

206. The tar cement shall conform to the following requirements;
(a) Hnter.......................... 0.00 percemt
(b) softening poinz (Ring-and-pall Kethod) . ., . . 30 to 40°C. (85 to 104°p.)
(e} Distillation Tese: ; s
> i
Total Distillate, by weighe, 0 to 170%.
(32 03389,y , . ., ., ... aot more than 1.00 percent
Total Distillate, by weight, 0 to 270%¢.
(32 to 518°r.) . . . .. =+ + 4 . 0Ot moTe than 10.00 LJ
Toral Discillate, by weight, 0 to 300°c.
(32eosr2ry .., .. not more than  20.00 &
Residue, by wveight . ., ., . .. - - oot less chan 80,00 =
) (d) Specific gravity at 38°C. (100.4°2.) of total discillsce to 300°¢,
Gri’e) . o000 ‘s e+ e e .. Dot less than 1,02
(e) Softening point (Ring-and-Ball Mathod) of residue from discillation
Tast . . .., .. . t ° ° . = 80T more than £5°C. (149°F.)

(£) Total Bitimen (Soluble ia Carbon Disulfida) . ., 78 eo 95 percent

ASPHALT FOR PENETRATION MACADAM (A.S.T.X. D 102-24T)

207. The asphalt cement shall be homogeneous and free from water.” It shall coefom
to the following requirements:

(&) Pemstzation at 25°C. (77°r.), 100 5., 5 sec ... . . . | . 85 to 100
(b) Flash poinc (opeacap) . , ., . . - - WOt less than 175°C. (347°r.)
{c) Loss on heating at 153°¢, (325°2.), 50 5., 5 kr. . . 050008 o ) 5

...................no:mrethnancrccnt =
Penetretion ac 25°c, (77°p.), 100 2., 5 sec., of residue after heating
at 163°C. (325°r.) as compared with penetration of asphelt cement before
hu:ing...............un:leurhmGOpcr:u:

(d) Ductiliry ar 25°c. (77°P.y .. ... gor less than 30 ca,

(e) Proportion of bitvmen solubla in carbon tetrachlorida ., . . , “ = e e
...................no:lau:hu”pcmm:

Fote: When less then 99 Percant of the asphalt cement 1is soluble in carbon
tetrachlorida, the perceatage of bitumen (solubilizy in carbon disulfide) ahall be
reportad,

ASPEALT CUT BACK FOR COLD APPLICATION - (g-1) guIcr set

208.  The metertal shall ba hasted Lf ‘required, to sbout oma hundred and tveaty
(120) degrees F., or o tha required temperature to properly spply to tha road.

This material shall be o cut-back ssphelt prepared by coapounding a sufeable
volatile naphtha witch 20 asphalt mesting the Taquirements of the A.S.T.M. Serial Pa-

I-:cr.pnrun:-............... S00 [}
Viscosity, Furol ac 122°7., sec. ., .. . .. 170 200
Distillazion, A.5.T.M. D-402-34T

.0-=320°F., per cantmm by volume . . ., . , . 2.0
0--374°F., per centm by volume . ., , . , 11.0
0--500"F., per centm by volume . . , , . . 15.0
0--580°7., per centnm by volume . . ., . , . cea 34.0
Tha total distfllace at €80°F. skall pot excead tho diatillatics frassiom
of 0--500"7. by more than Zive (5) per cearm,
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Distillacion residue
Hinimm Max {murm

Penetracion 77°F., 100 grs., 5 see. . . . . 0Qaa o 80 110

Ductilicy at 77°F., ca. S o g g a0 0ad0 et s Bs 50 000
Solubility {n carben disclphide, per centum by veighe 99.0 see
o ASFEALT CUT BACK FOR COLD APPLICATION - (C-2) SLOW SET

209. The material shall be heated if required, to about one hundred and tuenty
(120) degrees F., or to the required temperature to properly apply to the road.

This materizl shall be a cur-back asphalt prepared by compounding a2 suitable
volatile naphtha with an asphalt meecing the requirements of the A.5.T.M. Serial
Designation D-102-24T, except the consistescy shall be such as to meer the penetra-
tion requirements hereinafter specified on distillation residue. The naphtha when
distilled in accordance with A.5.T.M. Method D-86-35 shzll yield a reiidue not ex-
ceeding three (3) par centwva by volume, .

The viscogity of tha ecue-back asphalt will be subject to variatfons within the
limits designated as may be dirscted, The material shall meet the following re-
quireaeats;

Minimm Maximuzn

Hater, percentwm . . .., . . .,.. 660 0

Viscosity, Purol at 122°F., sec. . . . .. S A 170 230
Distillacion, A.S.T.M. D-402-34T . . . . v e e e e .
0--320°F., per centum by volume . . . . . ., . 5 g 800 2,0
0--374°F., per centum by volume . . . Ba a0 oo 4.0 11.0
0--437°F., per centum by volume . . . . . S0 G s 12.0 000G
0--5C0°F., per contim by volime . . . . 900 a0 13.0 800

0--680°F., per ceatum by volume . . . . . . . 5 q 800 35.0
The roral discillare at 680°F., shall not exceed the distillacion Erazeciom
of 0-64C0°F., by more than thrse (3) per cetma.

Discillation residue
Peasecration 77°P,, 100 gTB., S 86c. . ..., . ... 120 150

Duccilicy at 77°F., cm. D 50 e
Solubilicy in carbom disulphide, per centwm by weight 99.0 006

ASPEALT BASE PRIME COATING

210. This material shall be & liquid product read{ly and completely absorbed by
earth, gravel, and broken stone road surfaces, where ir hardens {n placa. It shall
mee: the following Tequirements:

& - Specific Viscosity (Engler) 50 cc., at 77°F. S to 30
b - Toral discillate to 680°F., not more then, by wvolume 507,
€ - Peoetration of residus, 77°F., 100 gR. 5 sec., not more than 300
¢ - Reatidue soluble i{n G5y, wot less than 99.0%

RUAD OTL DOST PALLIATIVE - {E-1) ASPEALT

211, This specification rcovers asphalt road oil for trestment of earth roads. The

macerial shall be a liquid asphaltic oil meeting the following requirenenzs: It shall
be free from water and the various bydrocarbons composing 1t shall be present in homo-

gsneocus solutiopn.
Iest RBequirements :
- Minimm Maximimg

¥iscosity, Purol, at 25°C., see., . . . .. 0004 o 25 65
Aszphalcic content at 100 penetzation, par ceatum by .
weight (open evaporation not to excaed 60°C.) ., . 30 45
Evaporation loss, per centum by weight, 20 grams,
5hr.1.,163'c................... 15 s
Solubiliey {n carbon eisulphide, per centum by waighe 99.0 -
Bitumen {nsoluble {n BE°Cpar Baphtha, per centum by © 4.0 -- -62-

Flash point. oven cmo *C. xe
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BITUMINOUS SURFACING WE-1. (AMESITE) COLD MIX

217. The anrfncins shall consist of rtwo {2) courses of asphaltic concrate
(cold mixture) and & minaral aggregate covering, and shall be constructed on tha
prepared base course. :

Iz sball have an sapproximate tocal thickness, after compression under the
roller, 23 specified or Indicated on the dravings. .

The Asphalt Cement shall conform to the requiremeats of the A.S.T.M. Detigna=
tion D102-24T. .

Patroleum Naphtha.

The naphths shall be a petroleum distillate, vhich when distilled in accord-
ance wvith the American Society for Testing Materisis, Serial Designation D 86-30,
shall comply with one of the following requirements:

Inicial Boiling Poiat °F. Dry Point *7.
Minionm Maximam Max {mim

Warm weathar construction . * s s s 4 e s s 110 220 450
Cold weather construction . . s e s s e s e . 200 275 500 -

The grade of naphtha to be used shall be as directed by the Direetor, de-
pendent ou the season of the year vhen the mixture iz co be prepatred and placed,

The Minersl Aggregates shall be stone or slag as specified.

The minearal aégrqal:el and filler shall coofomm to the following mechanical
anslysia:

Total Per Cemtum by Weight Passing Circular
Openings
(Based on Laboratery Screen Tests)
Materisl . . ..., 1/8" 1/4" 5/a» 3/4m 1-1/2» rad

Bottom Course , . , 0-5 1p-30 65-85 100
Top Courss . . . , , 0-15 10-30 95-100 100

Filler (boch 100) {Containing dust of fracture btut having not in
. excess of fifcy (50) per ceatum passing a Ho,
50 mash siave.)

Surface Covering Materisl

This material shall consist of approved, clean, dry, coarse sand, slag or
Stone screenings of such size as will Pass & laboratory screen baving circular
openings ome-quarter (1/4) of aa {amch {a diszster.

Hydrated Lime skall be "Magons Eydrate" confomming to the rzquirements of the
A.S.T.M. Designation C 6-34T.

CRMPOSITION & PREPARATION

All minersl aggregateas and asphalt cement ghall be proportioned by weight,
An approved method of velghing shsll be used to insare positive control of the re-
quired smounts of materials.

The petroleum omphtba shall be accarately sessured either by an approved
Banging or mecering devica,

The hydracad 1lise may be messured by volume on the basis of- volune-weight
relation.

The mixture composed of the following apecified ingredients shall ba combinsd

in the following percentagas by weight, zs may be ordered by the Direccor, withie
the linits spec{fizd.
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Two Courses

Bottom Top

Course Course

Mio. Max. Min. Maz,
Hineral Aggregats . . , ... ....%7 B82.0 89.0 83.0 89.0
Filler . ... . ... .......1% 5.0 1lo0.0 5.0 8.0
Asphalt Cement , , . ..., ., ....9%2 3.0 5.8 5.0 7.0
Bydrated Lime . . . ., .., ... ...12 0.5 1.0 0.5 1.0
Petrolevm Naphtha ., . . .., . ... % 0.35 0.2 0.35 0.8

All aggregate shall he thoroughly dry. When necessary to heat the aggregates,
the maximm permissibls temperature of the mineral aggregate, as determined on the
mixing platfomm, shall not exceed one hundred and ten (11)0 degrees ¥.

The asphale cement shall be heated at the plant in kettles or tanks degigned
to secure unifotm heating and mixing of the entire coatents and shall be brought to
a temperacure ranging from a2 minimm of two hundred and fifry (250) to & maximm of
three bundred (300) degrees F.

Mixing shall e effscted in am approved twin pug-mill typa of mixer suitably
steanm jacketed for efficient mixing at the lower atir temperatures. The required
quantities of the varicus materials eatering into the compositien of the mix shall
be measured separately and accurately. The mineral aggregate, naphtha, asphalt,
cement, filler and lime shall be introduced into the mixer in the order nawed and a
sufficienc {nterval of cime allowed to elapse after the addition of each material
to allow thorough incorporation prior to the introduction of the mext ingredient,
The naphtha shall be sprayed over the stope. The asphalt cement, filler, and lime
shall be introduced in such a mapner thar they will be equally distributed over the
mass and not deposited in one place., The minimm mixing time shall be not less
than two and on=-half (2-1/2) minuetes, end the time ch2ll be essputad frem the
time the asphalt cement i{s added and the oixing shall be coatinued until a thorough
homogeaeous mix results.

The asurface mixtures shzll be bauled to the project in tight vehicles pre-
viously cleaned of all foreign materials and vhen required by the Director the loads
shall be protected by 2 waterproof cover. Dispatching of wvehicles shall be arranged
80 all materials delivered may be placed and shall have received inirial compressicn
in daylighe.

BITIMIROUS SURFACING, HE-10 (AMESIIE) COLD MIX

218. The surfacing shall cousist of two courses of asphaltic concrete (cold mixture)
formed by an intimare mixture of mineral aggregate, filler, lime, and cut-back emulsi-
fled asphalt.

Cat-back Emulsified Asphalt: This material shall be a cut-back emulsified
asphalr prepared by compounding a suitable volarile Baphtba with as gsphalt meeting
requirements of r.hg'A.s.I.H.. Serial Pesiguation D 102-24T. The prepared material
shall confomm to the fellowing requirements, iz waich the viscesity will ba subject
to variation withis the limits designated as may be direc:ted.

Minimm Haxirmm
Miseibility with water S None
Scone mixing test Hust coat vet zggregate
Flash - cpen cup (Tag) 110
Settiement Test 5 days at 77°F. Nooe None
Freezing Test (15 hrs. below 30°F.) Homogeneous
Furol Viscosity at 104°F. 600 1000
Evaporation Loss (A.5.T.M. Oven) 152 sz
Raphtha Content 102 0z
Wacer Content - Xylol distillacion 4% 12%
Ash 0.22 1.02

~£h-

NTSB Attachment - Page 77 NTSB_CityPgh_FernHollow_029-076



Form 106

Teats on Reaidue MINDOM ~ MAXIMOM

Specific Gravity at 60°F. 1.00 plus
Percentum soluble ¢S, - 952 99.5%

.

Tha Mineral Aggregates shall be 8lag or stone es specifisd,

The mineral aggregates, fillar and surface covering materizl shsall conform
to the following mechanical analysis:

Total Per Centwm by Weight Passing Circular
Opeaings. (Based on Laboratory Screen Tests)

Meterisl 1/8n 1/4" /8" 1/2n 5/8"  1-1/4" 1-1/2v
Bottom Course 0-8 10-40 85-100 100
Top Course 0-15 30-65 90-100 100

Filler (botk courses)100 (Containing dust of fracturs but havirg not in ex-~
cass of fifry (50) per centum passicg a No. 50
mesh sieve).

Surface c¢covering materfal. 100 {Containing dusc of fracture),

Surface Covering Material

This material shall consist of approved, clean, dry, coarse sand or stone
screenings of such size as will pass 2 laboratary ascreen having eircular openings
one-quarter (1/4) of an inch in dismatar.

Hydrated Lime

The 1lima shall be "Masons Rydrate" confsrming to the requirements of cha
American Sociery for Testing Materisls, Serxia. Tlomardam M5<34T.

COMPOSTTIION AXD T9P=:..

All mineral aggregates ac. e RSN N =
by weight. An approved methed of - * ° M T sy
of the required amcunts of macesic :. _=- e R ]
on the basis of volime-weight relacion. —_—t i e cm W@ OV imug
specified ingredients shall be comb: -ar S
may be ordered by the Director within c.a }° O e
Thy O
. Boczom Coursa Iop Course
Min. He M.~ Hax.
Mineral Aggregate b4 82.0 83.0 85.0 90.0
Filler z 5.0 10.0 4.0 7.0
Asphalt Cament T 3.5 5.8 5.0 7.0
Eydrated Lima T 0.5 1.0 8.5 1.9

Tke smount by weight of cut-back emilsified asphalt usec.shall be such as to
furnish an asphalt cement residue on the aggregate as is reguired sbove.

When necessary to heat the aggregates, the maximm permissable temperature
of the mineral aggregates, as determined op the mixing platform, shall mot exceed
cne hundred and ten (110) degrees ¥. all aggregata must be dry.

Mixing shall b= effecced in an approved twin-pug-mill type of mixer suitably
stemn jazketed for efficient mixing at the lower air temperztures.” The requirad
quantiries of the various materials entering into the composition of the mix shall
be measured separately and accurately. The mineral aggregate, cut-back emulsified
asphalt, filler, aad lime shall be introduced into the mixzer In the order named and
a sufficient iaterval of time alloved to elapsa after the addition of eack material
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to allov thoreugh incorporacion prior
The cut-back emulsitricd asphale, filler,

maaaer that they will be equally discributed over_the mass and not
4 thorough homogencous mix

The mixing shall be continued uncil
aggregate is thoroughly coated.

only one place.
results, and al}

BITUMINOUS SURFACING, Jc-1.

(COLPROVIA)

COLD MIx

219, [
crete composed of hard asphale,
fag the specificatiogs hereipafrer stipulited,

Haterials E

The aspbalt shall be used in two (2) component parts;

to the {neroduction of the next ingredient,
and lime shall he intreduced in such a

depasited {n

asphaltic flux o{l, fine aggregata and filler, peet-

& grade of ssphalt

bard enough to be Teduced to powder in an {mpacr mill, and a grade of asphaltic
flux oil which {s capable of complece anmalgamation with the hard asphale,

(1) BHard Asphalt,
following Tequirements;

Solubility fn carbeg disulphide
Solubilicy in carbon tetrachloride
Penetration at 115°F., 100 gr., 5 sec.
Penetration at 77°F., 100 gr., 5 sec.
Softening Pofnt (ring and ball methad), °F,

The hard aspbalt shall be reduced ro
thag fifry (50) per centum sball pass an eighty {30)
(95) per centum shall pass a tweaty (20) mesh screen.

(2) Asphaltic Plux oil.

free from water,

and sball meet the following Tequirements:

Specific gravity at 77°p.
Viscosiry Purol ar 122'r,
Evaporation loss, per centum by weighe
50 Grs., 5 hrs., at 3z25'p,

(3)" Bard Asphalt and Plux,
mixing plagt shall
(45) and fifey-five (55) per centum of
of seveaty (70) penetration,

powder in an impact mill.
Wesh screen, and nineiy

The hard asphalt ghal} be homogeneous and shall mae: the

Minimm Maximmm
997 “ . oa .
952
5 15
2 5
240 275

As used, not

The asphaltic flix 0ii shall be homogeneous and
Iz shall be capable of complete amzlgamation with the hard asphale

0.97 -
600 800
5

be of such characteriscics that a combinarion between forty-five

In manufacturing the pavement m{ixtures, the hard asphalt aad flux of] shall

be mixed {n such
cement of the penetration Tequired by the Director.

(4) Asohalr Cemant.

Proportions zs will Produce, when cempletely amalgamatad, ag asphale

The asphalt cement Tesulting from the foregoing combina-

tien shall meet the following requirements for physical and chemical properties:

Specific Gravicy ac 77°p.

Flask Point °*f,

Penetracion ar 77%., 100 8r., 5 gec.
Ductilicy ar 77°p,

Evapotation loss at 325°F., 100 gr.

5 hrs., per cemtim

Penetration of residue az 77°F,, 100 gr.

5 Sec., as per cencum of origina} Penetration
Total bitumez soluble in carbon tecrachleride

-68-
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(5) FPine 2ggrepate. The sand shall consist of clesn, hard, durable grains,
free from clay, loam, or other foreign or deleterious substances and shall conform
to the mechanical analysis hersinsfter specified.

Passing 1/4" sieve and retained en 10 mesh sieve 0 - 57
Passing 10 mash s{ave and retained on 40 mash siave 15 - 35%
Passing 40 mesh simve and recained on 80 mash sieve 33 - 55%
Passing 80 mesh siave and retsined on 200 mesh aiave 30 - 452
Passing 200 mesh sieve 0 -51

(6) Filler. The filler for sand sheet asphalt shall be thoroughly dry lime-
stone dust, 21l of which shall pa3s a thirty (30) mesh gieve, at least eighey (80)
per centum of which shall pass a two hundred (200) mesh siava.

All materials for this work shall be subject to inspection either prior to
their delivery or at the mixzing plent. Any reasopable quantity of material for
testing purposes to detsarmine compliance with thase specifications and suitabllicy
for these processes may be demanded at any time. Approval of sources of supply of
the matarials shall be obtained from the Director prior to delivery and samples of
esch shall be submitted as directed by the Director. Uzless otherwisas specified,
all cests of materials shall be ¢onducted in accordance with the latest Temtative
Standards of the American Society for Testing Marerisis or the American Association
of State Highvay Officials,

COMPOSTITON & PREPARATION

The various components shall be combined in such proportions by weight as to
produce mixtures complying with the coxposition limits hereinzfrer specified. The
Proportions mey be varfed by the Direcror withia these designated limits.

The mirtnres shall be made {n approved pug (twin) mill or other type of i
mixer approved by the Director. The various components of the specified mixtures
shall be sepacstaly end accurately wveighed for each bateh to be mixed,

: The mineral aggregates, if ‘wat, shell be surface dried at the miring plant
in suitable driers. They shall reach the mixing platform at a temperature uot
exceeding ons bundred gnd ten (110) degrees ¥, The bhard asphalt shell bs reduced
to 2 powder in an impact mill, and as such shall be delivered to the nixer. The
flux o1l shall be used at a temperaturs not exceeding one hundred and twenty-£five
(125) deg. F. -

The mixer shall be charged with the mineral aggregatas including (optiomally)
the filler. After this has baen thoroughly mixed, the flux oil shall be added sud
the mixing continued maeil every particle of the aggregate is entiraly coated with
the oil. A weighed quantity of the pulvarized asphalt shall then be added, either
alooe or in combinacion with part or all of the filler, and the mixing comtinued
watil the pulverired asphalt is evenly distribuzed throughout the mixzure, whes it
will be ready for dischargs from ths mixar.

Wben tha mixture {s to contain limastone filler, this filler miy ba intro-
duced alther slone, or partially or wholly in coujumetion with the pulverized asphalt.

Composition of Surface Course
Total per centmm by weight Passing and Rataiged on Laboratory siave sizae

Mechenical Anelysis

Passing Ratained sr Ceatum
No. & sleve ¥o. 10 sisve 0 -- sz
Bo.10 ™ Bo. 60 " 8 — 281
Bo. 40 = Bo, 80 - 20 - &8Y

“Te. 80 » ¥o. 200 " 12 -- 353
No. 200 * 12 -- 17X
Bitmmen solcdls in carbon disulphide (cs5) 9.5-12.5%

59~
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Comnosgition of Bindar Coursge

This binder course shall be composed of hard asphale, asphaltic flux oil,
coarse aggregate and fine aggregate and shall conform to the following requirements:

The coarse aggregate to be used in the asphaltic binder shall consfst of
brokea limestone or air cooled slag and when tasted by means of Laboratory sieves
shall cooform to the following grading:

Pazsing 1-1/4" glave - 1002

Passing 1-1/4" and retaiped on 1" sieve 0 - 5%
Passing 1" and retained an 1/2" sieve 50 - 802
Passing 1/2' and retained onp 1/4" gieve 20 - 502
Pasning 1/4" gieve 0 - 10%

The various componeats shall be combined in such proportions by weight as to
produce a mixture with the following materfals within the respective percentages in-
dicated, by weight messuremant,

Bitumen soluble in Carbon Disulphide (CS9) 4 - 6%
Coarse Aggregate (1-1/4" tc 1/4") 58 - 802
Fine Aggregate 16 - 382

. BITUMINGUS SURFACING, JC-2. COLD MIX

(IRINIDASCO)

220. This surfacing shail consist of two (2) courses of asphaltic concreta, com-
posed of mineral aggregate, flux, pulverized asphalt end mineral £{ller, esch of the
kind and qualitry hereinafrer apecified. It shall be prepared under suitable condi-
ticas to produce a pavemeu: wiich can be mixed, and laid at almospaeric temperatures,
not below 60°?. upon a properly prepared base.

Materials

The mineral aggregete for the two courses sball be composed of broken stone
and send, as hereinsfrer specified. The sand shall be composed of angular gRreins,
free from clay or loam, all of vhich will Pass ao eight (8) mesh sieve and not less
than 957 be retained on z 200 mesh sieve, Either sand or stone screenings of equiva-
lent grading may ba used as fine aggregate.

The coarse aggregate for the Bottom Course with large aggregate shall meet
the following requirements;

Pasging 4 mesh sieve Het over 5%
" 3/4 in, Screen, retained 4 mesh sieve 10 - 302
" 1-1/2-in. Screen, retained 1 in. screen 95 - 1002
" 2 in. Screen 1002

The coarse aggregats For the Asphaltic Concreze Top Course shall meet the
following requirements:

Passing 8 Mesh Sleve Hot over 5%
" 1/4 in. Screen, retained 8 Mesh Sieve 16 - 351
" 3/8 in. Screen, retained 95 - 1002
" 3/4 in, *© 1002

The asphalt shal! have characteristics within the following requirements:

1t wuat be bomogeneous

Penetration at 77°F. 100 gr. S sec. Kot less than 2 nor more than 6
Melting Pofnt, R & B method Not less than 200°F., nor more than
212%r.
=70=-
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Miperal Filler (Ash) Not less tkan 33 nor more than 372
Percent of Birumen soluble in Carbon

Tetrachloride Not ‘less than 99.8%

This asphalt shall be pulverized {n an {mpact mill Just prior to its use fn
the mixzure to such a degree of fineness that not lsss than 952 will pass a 10 mesh
sieve. To facilitate pulverizing, all or a poTtion of the mineral filler required
may be passed through the mill with the asphalt, and within proper tatio thereto,
or the asphalt may be pulverized in the presence of moisture.

The flux shall consist of nor less than 557 by weipht of 2 liquid bituminous
flux of the character hereinafrer spec{fied properly treated and emulsified and
suitable for the purpose intended.

Viscosity Furol ac 212°F. . 40 to 200 sec.
Specific Gravity at 77°F. Noz over 1.02
Solubiliry in Cacbon Disulphide Not lesg than 99,5%
loss o heating 5 hra. @ 325°p.-50 grans Hot more than 5.0%

After treatmeat and emulsification the fluz shall contain ot more thap 45% of
WATeT or other volacile material,

When thia emulsified bitwminaus flux and the asphalt {n guitable proportions
are carefully heated until dry and then raised to a temperature mot ro exceed 350°P,
and thoroaghly mized together, the penetration of the resulting asphalt cement shall
be not less then 80 nor more than 125 when tested at 77°F. 100 gx. for § sec,, and
the ductility thereof at 77°P. shall be oot less than 40 ems. A penetration of the
asphalt cement for any contract between the lixizs of BG and 125 may be required by
the Director of the Depattment of Public Works. o

COMPOSTTION AND PREPARATION

The composition of the mixtures apart from their vclatile constituents will
depend opou the character and grading of the mineral aggregare but they shall ba
such a3 will produce mixtures, proportioned to the best advantage from the materisls
hereilnbefore specified, showing mo excess or defiefency of bitumen, and within the
following limitations: ]

Large Aggregate Asphaltic Concrete

Bottom Mixture Top Mixture
Coarse Aggregate-Retained 8 mesh sieve 70 to 82% 70 to 851
Fine Aggregate-Passing 8 mesh sieve 15 to 257 10 o 20Z
FPiller-Pussing 200 mash sieve 0.5 to 4% 0.5 o ST
Bitaman 3 te 5% 4 o 61

Bote: - The use of hydrated lime or equivalenr mineral flocculating agent to
the exteat of 1% of the mirture is permirted,

The minersl aggregate, flocculating agent, emulsifiad flux, pulverized asphale
and filler shall be veighed accurately for each bateh to be mixed. The mixture shall
be made in a mixer of tha twin Pug type by {ntroduciag the geveral materials specified,
in proper sequeace, tn Produce & homogenecus mixture in which all particles of the
minera] aggregate are coared with bitumen. To insure this Ttesult, the coarse aggre-
gate may ba coated vith flux befors introducing the fine aggregate, or the pulverized
asphalc,

Tha mineral aggregats shall be sufflciently dry to perais it to ba screened
and othervise bandled readily in the plant equipment available for the work, but pot
varmer than 125°F. It shonld, preferably, be air dried and shall contain pot mora
than two percent (2I) moisture. Any moisture present shall be compensatsd for wvhem
waighing rha minaral] aggregata for use {o the mixtura, -

=71=
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These mixtures may be laid directly after they are produced or after a lapse
of several months in gtorage, If not latd the same day they are Preparaed, or when
shipped by rail, they ghall be covered closely with a Carpaulin .or wvacerproot paper
to prevent evaporation and to exclude accidental impurities. Should they become
partially caked {n storage or during shipping or chilled by lev atmospheric tempers
atures, they shall be disintegrated by suicable mechanical means or varmmed with live
steam before they are spread and raked on the.road. .. -

Sheet Asphalt Surface Course (Cold Iype).

This couzse shall consist of cold laid sheet asphalt composed of coarse sand or
stone screenings, flus pulverized asphalt, hydrated lime, and minera} filler, each
of the kind aad quality hereinafeer specified,

Materials

All materialg entering into tae constTuction cf the asphale surface course
mader these specificarions shall conferm to the Taquiremencs hereinafter stated.

The minzral aggregate shall consist of (2) matural sapd or (b) stone screen-
ings.

Natural sand sha]ll consist of clean, hard and angular grains free from cop-
cretetions and loose bonded aggregates and other foreign macerfals, 71t shall con-~
taln not more than 37 Passing a #200 sieve when washed with wacer and consist of
mixed sizes of particles in guitable Proportions to produce sapd mixture (a) as
glven under ¢omposition and preparation of mixture.

The stoge Screecings shall be produced from approved rock having a toughness
of not lesa than 6. It skhall be free from all foreign materials, shall comtain noe

able proportions to produce stone aggregate mixture (b) as given under compositioa
and preparation of nixture.

The portiom of the aggregate which will pass a #200 sieve shall be considered
28 part of the mineral filler content of the asphalt mixrure. :

Added mineral f£iller shall coosist of dry pulverized silica, limestone or
other sound, natural rock, all of whieh will Pass a 50 sieve and not less than 75%
Pass a 200 sieve. The minerzl filler used skall be of such nature as will funcrion
to the best advantage in the mixture and its manufacenre.

The hydrated lime akall comply with the &4.5.T.M. standard specification
C 6-31.

The asphalt cement shall consist of two companent parts: an asphalc sufficient-
1y bard to be pulverized {n an Lxpact mill, and 3 liquid petrolecm flux (e.:nlsified)
which will analgamote with the hard asphale,

This materfal shall be booogeneous and have Caaracteristics within the follou-
ing requirements:

Min{mmmy Maximum
Penetration at 77°r. 100 B- 5 see, 2 6
Meleing Point (ring & Ball) 200°P. 2127,
Minerzl Piller (Ash) 331 7L
Proportion of bitumen (by CS2) which is
soluble in carbon tetrachloride 99.817

This asphalt shall be introduced fnts the Pavisg mixture in.pylverized fora,
tombined with hydraced lime or other oilneral filler. When this asphalt {5 added to
the paving misrure 1t shall be pulverized te sceb a degree of figeness that not lLess
than 957 thereof wil] P2ss a #10 laboratory sieve.

The 1igquid petrolewm flux, befare emulsificatisn, shall meet the following

requizemencg:
-72-
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Hintom Haximom
Viscosity Purol ac 180°F. 100 Sec. 150 Sec.
Specific Gravity at 77°p. 0.92 1.02
Solubility 4n Carbop Disulphide 99.52 c——=
Loss on bearing 5 hrs. at 325°r. e 5.0%
Plash - opem cup 3og®?. ———

After treatment and emulgification of thig flux, the emulsion shall have
Furol viscosity at 77°p. between 100 and 500 seconds and shall contaig from 68 to 707 -
bituminous residue by evaporation, soluble in cs,.

¥or purposes of test, a sampls of the flux befors it 45 emulsified and of
bard asphalt before it 1a pulverized, may be required by the Engineer, .

When che emulsified petruleum £lux and the hard asphalt hereinbefore specified
in suitable proportions, are carefully heated until dry and then raised to a tempera~-
ture pot to axceed 350°F. apd thoroughly mixed togethez, the peaetration of the rs-
sulting asphalt cement shall be wvithin the range specified for the mixtures, and the
ductilicy of the aaphalt cement shall be oot less than 40 em, at 77°F.

The emulsified flux shall be used st a temperature not exceeding 125°p,
COMPOSTTION AND PREPARATION

All mineral sggregactes, hard asphalt and emlsified flux sktall be proporticned
by wveighe, Approved methods of veighing shall be used to insure positive control of
the required amounts of macerials.

The mineral 4ggregates shall be clean az gl] times, and sufficiently dzy and e
AR to permit 1t to be scraened and otherwvise handlel readily {n the plamt equip-
ment available for the work, It shall, if necessary, be hested to a temperature
most suitable for the mixture, but shall not be cooler than 80°F. nor warmer than
145°F. vhen delivered to the mixer, The grading of the mineral aggregate at the
veigh box shall comply with the requirements for mixtures {2) or (b) as specified.

The mixtura shall be prepared in an approved aixer, by mixing the mineral
aggregate, with or without all or portion of the ainmeral f£Lller, with the flux
until 21l its particles are coated with the flux. The pulverized asphalt, lime and
£iller shall then be iatroduced and the mixing continsed unrf} these marerials are
evenly distributed throughout the batch.

The minimm miring cime shall be oot less than one minute after the biruminous
flux has been intreduced and shall be continued sfrer alli zhe ingredients have been
added to the mixture and until all parcicles of the miarral aggregate are costed
with bitumen and a hemogeneous mix results.

Mixtures not lzid the same day they are prepared or vhen shipped by rail shal}
be covered closely wizh tarpauling or waterproof pdper to preveat svaporation and to
exclude accidental fmpuriries, Wheg necessary to facilitace unloading from cars or
bandling from s5torage piles, the mixeures shall be disintegrated by suitable meass.

Lf sceam is used for this purpose, the steam shall be dry, the pressure shall not
exceed 15 pounds Per square inch, znd the mixture shall not be sceamed more thaa 15
minutes in apy one place. Mixtures excessively stesmed or coataminaced with foreign
macerials shall mot be laid. All wnloading shall be doge under the direction of the
engineer,

The pPrescribed constituents shall each comply with the detafl Tequirements
therefor as apecifiad urder (a) and (b) Tespectively, and shall be combiped in such
masnes snd in such proporcions as te produce z mixture conformiag to the following
ccmpasition 1{m{zs by weight,
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(s) (b)

Coarse Stome
Sand Screenings
Betalned #4 Sieve 0 - 52 0 - 5%
Passing #4 L 10 = 5-18 0 - 45
L 10 " 49 w 20 - 55 10 - 45
o 40 Ld 8 * 20 - 40 5=235
L 80 u 200 v 5-15 2 -30
Filler & Lime Passing 200 6 - 12 8 -18
3itumen (Soluble Csp) 7-+.9 8 -10
Hydrated Lime, 7 of mix 1/2 - 3 1/2 - 13
Penetration Asphalt Cement at 77°F. 50 - 80 50 - 85

Note: The proportions by welght of hard asphalt, emulsified flux and
mineral matter to produce mixturas complying with the compositions
specified will be approximytely as followa:

Hard Asphalt 6.8 - 9,82 7.7 - l0.92
Emulsified Flux 4.7 - 5.3 5.3 - 5.9
Mineral Aggragate & Filler 88.5 - 84.9 87.0 - 83.2

0 - 100.0

100.0 -100.0 100.

BITUMINOUS SURFACING, FP-l4 SLAG AGGREGATES
ASPHALT PREMIX COLD TYPE

221. This surfacing shall conaist of two courses composed of crushed slag

Jo. 2-% for bottem course and N=. 1-B for top course; coated with asphalt emul-
sien or ssphalt cut back by a mixing process in an approved batch type pug mill
mixer of at least ome (1) toa capacity. This surface course shall have z thick~
ness of two (2) inches after compreasion under the roller, before application of
a seal coat, unless othervise specified or indlcated oa che drawings, and con- .
structed on a prepared base coyrse.

Materials
(1) uph:I:ICu:-back (C-1), for surface mixture and seal coat.
(2) Asphalt Cug-back {C-2), for sesl coat.

(3) Asphalt Emulsion (A.S.T.M. D 401-36T), for seal coat.

(4} Asphalt Pamlsion (A.S.T.M. D 397-36T), for surfece mixtore,

(5) Slag Aggtegates: _
No. 2-B, for base coursa,
Ro. 1-B, for top course.

COMPOSITION & PRIPARATION

The amount of asphalt residue on the slag vhen the Ro. 2-B size 13 uged
shall be not less thac three and one-half (3-1/2%) percent by weight. When the
No. 1-B size glag i3 used the asphalt residue shall be not less tian four and one-
half (4-1/27) perceat by weight. The bituminous materisl shall thoroughly coat
the slag and shall form a £i{lz of sufficient thickness to furnish the desired
binding properties and meet with the approval of the Director. Should the smount
of aaphalt residue on the slag fall below the above allowable minimum, the Director
may tequife {ts removal, or at his discretion may pemmit the amount” of bitumen to
be raised by the application of an approved zmount of the specified asphalt sprayad
on the surface with a nover distributor.

The slag shall be dry acd at a temperazure of ot more than one hundr-ed and
tea (11C) degrees F. The asphalt cut-back 2t time of use shall have a texperature
©f not more than one bundred ac: ten {110) degrees 7. as may bs required to obtain
proper fluidity with no excess lesa of solveacz,
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In thig mixing procesa, the No. 2-B slag aggregate and bituminous marerial
shall be proportioned by welghts, and sufficient mixing time will be tequired to
thoroughly and uaifermiy coat all slag particles.

BITUMINOUS SURFACING, FB-1 T. SLAg AGGREGATES
TAR PREMIX COLD TYPE

222, This surfacing shall consist of two courses composed of crushed slag (No. Z-B
for bottom course and Ko, 1-8 for top course) coated with High Carbon Tar Cemenr far
use Cold in Repair Work by a mixing process in an approved batch type pug mill mixer
of at least one (1) ton capacity. This surface course shall have 4 thickness of two
(2) inches after compression under the roller, before application of & sazl coat, un-
less othervige speclfiad or indicated op the drawings, constructed on a prepared
base course,

Marerials a

(1) High Carbon Tar Cemen: for use Cold in Repair Work (A.5.T.M. D 106-281),
for surface mixtore.

(2) Cosl Tar for Bot Seal Coating, (A.5.T.M. D 108-30), for hor seal coating.
(3) Coal Tar for Cold Seal Coating (A.5.7.M. D 104-30), for cold sesl coating.

(4) Slag Aggregate.
No. 2-B, for basa coursa.
Ha. 1-B, for top course.

COMPOSITION & PREPARATION

The 2mount of tar residue on the slag vhen the No. 2-B size is used shall
be oot less than three and one-half (3-1/2%Z) percent by weight. When the No. 1-8

(4-1/21) percent by weight. The bitmminous material shall thoroughly coat the slag
and ahall form a £4lm of sufficient thickness to furpish the desired binding pro-
perties and meet with the gpproval of the Director. Should the amount of tar rest-
due on the slag fall below the above allowable winimmm, the Director mey require

its removal, or at his discretion may pemmit the amount of bitumen to be raised by
the application of an approved smount of the specified tar sprayed on the surface with
4 power discribytor.

The slag shall be dry and at a temperature of not more than one hundred and
ten (110} degrees P. The tar cut-back at time of use shall have a temperature of
ROt more than one humdred and ten (110) degrees 7, as wmay be required to obtain
pProper fluidity with no excess loas of solvent,

In this mixing Process, the No. 2-B or 1-B slag aggregate and bituminous
material shall be proportioned by weights, aad sufficient mixing cime vill be
required to thoroughiy apd unifomly coat all slag particles.

Delivery of Bituminous Mixture

The bituminous mixture shall be bhaulsd to the project in cight vehicles
previously clesned of all foreign materials aad when required by the Director the
lpads shall be protected by a2 unterproof cover. The dispatching of the vehicles
shall be arranged so that 2l]l materizl deliversd may be placed and shall have re-
ceived igitial rolliag in daylighe,
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BITUMINDUS SURFACING GRt-1. SANDSTONE AGGREGATES
COLD NATURAL KENTUCKY ROCK MIXTURES

223, This surfacing shall consist of a rock asphalt wearing surface (cold
mixture) having a thickness of one and one~-helf (1-1/2) inches afcer final com-
preasion under the roller, unless othervise specified or indicated on the draw-
ings, and coastructed op & prepared base course,

The rock asphalt shall ba 4 mixture of bituminous sendscene. it shall
be used as mined, with mo preparation other than crushing and grinding. No bi-
tumen, fine aggregate, or other material shall be mixed with the rock asphals.
It shall be crushed s that vhen tested by means of laboratory sieves it shall
weet the folloving requirments by weight:

Passing 1" sieve not less than . . . ., . . 1007
Passing 3/4" sieve not less than . -« o« . 80T
Passing 1/2" sieve not less chaa . .- . . 70T

The bitumen in the rock asphalt shall be not lasa than six {6) or moxe
thac seven and one-kalf {(7-1/2) per centum.

The sand in the rpek 2sphalt skall contain not less thao ninety-five
{93) per centim silfca (5207) and when tested b laborazory sieves it small meet
the following requiremeats by weighe:

Sleves
Pasaing Retained Percentage
No. 200 Tttt te e et e ... 4.0 ¢tol5.0
No. 80 Ho.ZDO.................6.0:025.0
Ro. 40 No. 8O0 ....._......... - . 45,0 to 75.0
Ne. 10 No.foﬂ..........-...-..1.9:025.0
No. 8 No. 10.................0.0:08.0

Each carlead of roek asphalt shall be sampled immediately upon {ts delf-
very ro the project and its use withbheld pending Tecornendations from the labora-
tory based on tests in order to detemmine ics confornity to rhese requirements.

If at any time rock asphalt should become contaminaced with any foreign
wmaterial making it uosatisfactory for use, the material shall be rejected.

BITUMINOUS SURFACING. GR-2. SANDSTONE AGGREGATES

224, This surfacing shall be g Processed rock asphalr wvearing surfzce compesed
of an intimace mixrure of beated ground narural bituminous sandstone frem recog-
cized deposits, and hoe asphalt cement.

Materfals

(4} The razural bituminous sandstone shall contair noc lass thaa 5.0%
{loss on igaition) by velght of bitimen narive to the rock. Iz shall be free Erem
dirz, vegetable and ccher foreign matter. The sand in the rock asphalt shall be
ccmposed of ot less than 957 of silica wvhich shall be sharp angular grains, The
bitusinous sandsctome shall be thoroughly ground before it Is mixed with the asphalz
cement. Wheo tested with laboratory sieves (aquare opeaings) it shall comply with
the followving gTading: ;

ae:ai.nedonSI&!.nchsieva..........07.
Retained om 1/2 f{neh sleve, not more than . ., 1%
Betained on No. 4 sieve, nor more Chan . . . ., 8%

The quarries and plane producing the bitwminous sandstone used in makizg
the product furmished under these specificazions shall be shown to have previcusly
produced =aterial which meats these spezificazions, a2nd which has been previously
used in construccion whicn has givex satisfacrory service, Whex requested, the
pTodycers shall furnish z certiffcate setting forth the daily shipping capacity of

the plant or planss frem which the matecial s e be shipped. Approval cf ths sources

NTSB Attachment - Page 87 NTSB_CityPgh_FernHollow_029-086



Form 106

i

of supply of the bituminous sandstone shall be obtafned from the Director prior to
delivery of the wmaterial. Samples shall be submitced as directed,

(b) The asphalt cemane shall be homogeneous aad shall conform to the follow-
ing requirements:

Minfimum Haximm
Specific Gravity at 77 deg. P, 1.00
Penetration at 77 deg. 7. 100 g., 5 sec. 150 175
Duceilicy at 77 deg. r. (Pull at rate of 5 em per
minuze) 150
Duczility at 39.2 deg. P. lPull at rate of 174 em,
Per minute) 12
Loss - 50 grams. 5 hrs, ar 325 deg. P, 1.02
Penetration of Residue at 77 deg. P. Not less chan 757 of orfi-
N Einal penetration zt 77
deg. 7.
Spot Tests (Oliensis) Negarive
Solubility {n 99.6
Paraffin Scale . 2.0L

The plant for combining the materials shall have 2 twin pug mill mixer of
Steam jacketed type. The bitwminous sandstone shall be dried and heated in a suitably
designed and approved revolving dryer. When internally fired, care shall be taken to
50 adjust or baffle the burner that the flames do not come in direct contact with the
bituminous sendstone and pruduce overheating and burning. An aZccurately registering

vith the registering device so locaced as to clearly indicate ro the doun fireman the
temperature of the minera} aggregate, vhen discharged.

CRPOSTTION AND PREPARATION:
When placed in the mixer, the temperzture of tha bituminous sandstone shall bae
betveen 200 Deg. P. and 285 Deg. F. No sandstonpe that bas beea heated beyond 285 deg.
P. shall be used in tha mixture., The asphalt cement shall be heated in kettles or
other gsuitable appliances so designed as to secure even heating of the entire mass
with an efficient and paesitive control of the heat at all times. Direct.flames shall
Dot come in cootent with the heating kectles. A1l asphalt lines and Eittings shall
be steam jackered. The asphalc shall be heated between 275 Deg. F. and 325 Deg. 2.
and delivered to-the mizer vhen between thege temperatures.

The bitwminous sandstope and asphzalt cement shall be measured separately by
velght for each batch., The hot bituminous sandstone shall first be added to the
mixer, and wvhile the mixer {3 in operation the asphalt cement shall be added over
the full length of the mixer. After all ingredients gre placed in the mixer the
wixing shall contipue Zor a period of not less than oge misute and longer if necegs-
ary to produce a homogeneous mixtore.

The quantity of asphalt cement shall be such as to produce the specified
finfshed product. The mixture in the various batches shall be reasonably unifora {n
bitumen content. The temperature of the differens batches shall ast Vary wore than
30 deg. ¥. from the texperature set by che Director. The hot mixture ghall be de-
livered oo the work ar such temperature thar i¢ will readily spread and rake to a
smooth uniform surface.

o The finished mixture shall have a logs of ignition of nor less than €.81 nor
more than 8.0Z. Its bitumen content by extraction shall be oot less than 5.9% nor
more than 7.3%.
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BITIRIINOUS SURFACING, CR.-3 LIMESIONE AGGREGATES

2325. This Surfacing shall be a processed rock asphalt, wearing Surface ccmposed
of an intimate mixture of ground natural bituminous limestone, sand, and asphale
cement (hot mixcurc),

Materials

. (a) The unprocessed rock asphale shall be a natural asphaltic limestone,
uniform in quality and containing not less than four (4) perceat of native asphale,
by extractios, or more thany alnety six (96) perceat of limestune shall be practlically
free from sulphaces, alumina, and any but minute shells. Iz shall be 50 crushed and
pulverized that not less than ninety (90) percent will Pass’'a 2 mesh sieve. The Cen-
tractor shall secure the Producer's statement showing the anaiysis for bioumen conm-
teot of each ear of roek asphalc.

(b) The asphalt cemear eo be incorporated with the asphaltic limestone shall
be bomogeneous, free frog wazer and shall meet with the following Tequirements:

Specific Gravicy at 25°c/25°C. not less than 1.co
Total Bitumen, Soluble in ¢ CL; not less than $9.0%
Ductility at 25°C. cms. not less than 50

Less =t 165°C. 5 hra. not more than 1.0%
Pezetration at 25°c,, 100 gms. 3 sec, 80-100

(2) The sand shall e free from clay, loam or other foreign matter. It shaill
be sc graded that ninety (S0) percent will Pass 2 4 mesh sieve and not less than thirty-
{ive (35) percent o mare than eighty (B0) percent will Pass & 20 mesh sieve.

COMPOSITION AND PREPARATION

The aaphaltic limeatone and sand shall be dried and heaced {m suicable de-
signed revo!ving heaters to 4 temperature of from 300°F. to 325°F. The sand and as-
phaltic limescone =2y be mixed in the correct propottions and fed directly to the
cold materials elevator. Planrs equipped to dry the asphaltic limestone and sand
separutely and to weigh the correct amount of sand and asphaltic limestone in each
bateh vi1l be required to keep both materials within che allowable temperature range
specified Lo this paragraph.

ArTangements shill be made to by-pass asphaltic limesrone arouand any screen
i the plaar baving openings amaller thap three quarters (3/4) iackes,

Tae mineral aggregate in the asphaltic limestone mixture shall contain not
less than fifteen (15) perceat nor more than twenty (20) perceat of sand.

In order to obtain a uniform mixture, the various materfsls to be incor-
porated in eack bateh shall be accuracely weighed or measured by approved measuring
devices before being placed in the =mixer,

The required amount of the asphaltic limestose and sand mixture shall be
placed {nce the pug mill mixer and the asphalc cement which previously hasg beean
heated to a temperature ranging from 275°F. to 325°F. shall then be added in suffi-
cleut quantity so that the resulting mixture shall contain not less than efght and
one kalf (B-1/2) nor more than ten aad one half (10-1/2) petcent of bitumen; the
perceatage added being regulated by gradaticn of the sizes and bitumen content of
the asphaltic limestope and to suit local craffic condicions.

Mixing shall be continued until the mineral aggregate is uniforaly coated
vitk the asphaltic cement. No batch shall be left in the pug mill mixzr long
edough 80 a3 to form a lumpy tough mix.

BITUMINGQUS SURFACING
BY-1 Cold Premix Bottom Course

Kacertals
226. The matecials sball conform to the following requiremenrs:

Iaverred Asphalt Emulsfcn: Cut-back Ezulsified Asphalc)
-78-
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This matarial shall be a cut-back emulsified asphalt prepared by compounding
4 sultable volatile naphcha with an asphalt meeting requirements of the A.S.T.M.
Serial Designation D 102-24T. The prepared material shall conform to the folloving
requirements, in which the viscosity will be subject to varfation within the limits
designaced as may be dirscted,

Minimsm Max fenmem
Miscibility with wvater Rone
Stoue mixing text Yust coat vet aggregace
Flash - open cup (Tag) 110
Settlemeat Test S5 days at 77°F. None None
A Freezing Test (15 hrs. beiow 30°r.) Howogeneous
Furol Viscosity at 104°F, 600 1000
Evaporation Loss (A.S.T.N. Oven) 152 352
Naphths Content o2 3oz
Water Content - Xylol disti{llarion 42 127
Ash 0.22 1.02
Tests on Residue:
s Specific Gravity at 60°F, 1.00 plua
Percentmm soluble cs, 98% 99.5%

Minezal Aggregates

The mineral aggregate shall be dlag and shall be thoroughly dry and conform
to the following mechanical analysis.

Total Per Ceatum by wveight passing circular openings,
(Based on laboratory Screen Ts3ts)

38 _s/s Ao1fe 1-1/2
0-8 -10 - 40 85 - 100 100

CORPOSTTION AFD PREPARATTON

The amount of asphalt residua on the aggregata shall be not less than four
(4I) per centum by weight. The biturinous matarial ghall thorooghly coat the aggre-
g2te and shall fom a film of sufficient thickness to furnisk the desired binding
pProperties and mesat with the approval of the Dirsctor of che Department of PFablie
Works. Should the smomnt of asphalt residue cm the aggregate fall below the allow-
tble minimm, the Director WRy require {ts remcvsl, or, at his discretion, mey per-
ait the smommt of bitumen to be reised by the application of an approved amount of
the spacified inverted asphalt emulsion (cut-back emulsifimd asphalt) sprayed on
the surface wich a power distributor.

In the mixing pProcess, the aggregate and bdirumincus material shall be pro-
porticnad by weighe, and sufficient mixing time vill be Tequired to thoronghly and
unifomly coat all 8ggrezats. Mixing shall be affected in an approved tvin pug mtill
type mixer.

BITIMINOUS SURPACING, BY
BY-2 COLD PREMIX TOP COURSE

Materials
2z7. The meterials shall conforn to the following tequirements:

Iaverted Asphalt Bmulgion {(Cut-bsck Pmnlgified Aaphalt)

This material shall be a cut-back em:lsified asphalt prepared by compounding
a4 suicable wolatile naphthe with an asphale 3eeting requirements of ths A.5.7T.) an
Serial Designation D-102-24T, The prepared material shall eonfors o the £ollowing
Tequiremencs, in which the viscoplty will ba subjecz zo variation wizhin che ligics
designated asz may ba dirsctaed,

=79«
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Minienm Maximum

Miseibility with water None
Stone mixing test Hust coat vet aggregate
Flash - open cup (Tag) il0

Settlement Test 5 days at 77°P. Nonz None
Freezing Test (15 hrs. below 30°F) Homogeneous

Furol Viscosity at LO4°F. 600 1000
Evaporation Loss (A.S,T.M. Oven) 152 35%
Haphtha Conteat 10Z 302
Water Conteat - Xylol distillation 42 127
Ash 0.2% 1.02

Tests on Residue:

Specific Gravity =t 60°F. 1.00 plus
Percentum soluble CS, 982 99.52
Mineral Aggregates

(a) The slag mineral aggregate and Ii{ller shall be thoroughly dry and con-
form to the fellowing mechanical analyses on standard laboratory sievas:

Betaived on 3/8" Sieve 0 - 32
Passing 3/8" and retained on #4 5 - 157
#4 #10 30 - 45%
#10 #40 20 - 40%
#40 #80 8 - 207
#80 #200 5 -102
$200 0 - s1

Surface Covering Material.

This material shall consist of clean slag screenings of such size as vill
Pass & #4 Laboratory sieva.

COMPOSTTION AND FREPARATION

Proar:icning

1. All mineral aggregates and bitumigoas material shall be proportioned
by weight. An approved method of veighing shall be used to igsure positive control
of the required amounts of materials,

Hot in excess of one (1) percenton of hydrated lime way be used, and if so
used shall be measured by volume on the basis of volume weight relation.

Iemperstures and Asphalt Content

2. If atmospheric temperatures are lower chap (60) sixty degrees F. rha
bituminons material may be heated at the Paving plant, in kettles or tanks designed
to secure uniform heating and mixing of the eatire conctents, and may be broughkt to
a temperature of sixty (60) degrees 7. to eighty (80) degrees F. The amaunt of
asphalt residue sn the aggregate shall be not less than seven (7%) pezcen: by weighe,

Mixing

3. Mixing shall be effected in an appruved twin pug mill type of mixer,
The required gquantities of the various matarials eutering into the composition of
the mix shall be messured separately and accurately. The aggregates, bituminogs
material, filler and lime ghall be fintroduced ints the mizer in the order named

material to aliow thorough incorporation prior to the introduction of the next in-
gredient. The bituminous macerial, £{ller and lime shgll be iatroduced 4o such a
Danner that they will be equally distribuced over the mass and not deposited {n one
8pot. The minimm mixing time shali not be less than one and ope-half (1-1/2)
nDimutes. Mixing shall be considered as baving bee: started at the time rha bitumincus
mazerial 45 added and shall be concinued oacll a thorough homcgenecus mix resules.

il
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we-2very of Surface Mixture

The surface mixtures shall be hauled to the work fin tight vchicles previously
cleaned of all toTeign materials. Bispacching of vehicles shall be arranged so all
macerials delivered may be placed and shall have recoived inicial compression during
dayligbe.

BITUMINOUS SURFACING, BY-]
COLD PREMIX SUITACT CCURSE

M2tzerials

Z28. Tie materials shall conform to the folloving requirements:

Iaverted Asphalt Fmulsion: (Cuz-back Emuls{fied Asphalc)

This material shall be a cut-back emulgified asphalt prepared by compounding
2 suicable volatile naphtha with an asphalt meeting requirements of A.5.T.M., Serial
Designation D 102-24T. The prepared macerials shall cenform to the following require-
meats, in vhich the viscosity will be subject to variation within the limirs designaced
as may be directed. '

Mini=um Haximum

Hiscibility with Water None
Stone mixing text Must coat wet aggregate
Flash - open cup (Lag) 110
Settlement Test 5 days at 77°P. Mone None
Preezing Test (1Shrs. below 30°r.) Homogeneous
Purol viscosity at 104°F. ~ 600 1000
Evaporation Loss {A.5.T.M. Oveun) 152 s
Naphtha Content 10% Joz
Water Conteat - Xylol distillacion 47 122
Ash 0.2% 1.02

Tests on Residoe:

Specific Gravity at 60°F. 1.00 plus

Percentum Soluble sy 982 99.5%

Hineral Aggrega:e

The mineral aggragate shall be slag and shsll coaform to the following mechani-
cal analysis:

Total Per Centum by weight passing circular openings,
\Based on Laboratory Scraen Tests)

~LB_ s —5/8 _
0 -15 10 - 30 100
COMPUSITION AND PREPARATION

The xmount of asphalt residoe o the aggregste shall be not less than four apd
seven-tenths (4.7%) percenc by weight. The bituminocus material shall cheroughly coat
the aggregate and shall form a film of sufficient thickness to furnisk the desired
binding properties and maet wicth the approval of the Director of the Department of
Public Works. Should the amount of asphalt residue on the aggregate fall below tha
allowable ainimm, the Director Day require its removal, or, at his discretion may per-
@it -the smcunt of bitumen to be raised by the spplication of an approved amount of the
specified inverted asphalc emulsion (cuc-back emulgified asphalt) sprayed oo the sur-
face with a pover distributor,

I the =mixing process, the 4ggregaie and bitumlnous material shall be propor-
Cloned by weight, 2nd sufficient wmixing cime wi.l be required to thoroughly and unfifor=ly
coat all aggregacs. Mixing shall be affected i{p an approved twia pug mill type mixe:.

-81a
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SHEET ASPHALT SURFACING - SA

229. This surfacing shall consist of an asphaltic concrete binder course one

and one half (1-1/2) inches {(n thickness, and a sheet-asphalt wearing surface, one
and one half (1-1/2) inches g thickness, after final compression unless otherwisae
specificd or {ndicated on the dravings, and constructed om a prepared base course.

Materials
(1) Asphalt Cement (50-60 penetracion)
(2) 5and (Lake Sand)
(3) Piller (Limestone Dust or Portland Cemeat)
(4) Coarse Aggregate (No. 2 Stone ar No. 2 Slag)

BINDER COURSE

Cmms itien and Preparation

The coarse aggregate and sand, shall be heated tp a temperature of not less
than two hundred and twenty-five (225) and not more than three hundred and tveary-
five (325) degrees P. in approved dryers. The.cozrse aggregate and sand shall be
veighed separately znd thep mixed with sufficient asphalt cement, prepared as speci-
fied, and in such Proportions that the resulting mixture will contain, by weight,
materials passing a No. 10 sieve from fifteen (15I) to tweaty-five (251) perceat, )
and bitumen from four (42) o 6-1/27) perceat, as directed, Mixing shzll be effected
in & twin pug mill type of mixer and shall eountigue for at least thirey (30) seconds
or until a homogeneous mixture is produced in vhich sll the pazticles are unifomly
coated. The temperstzre of the cc=rleted =ixrure skall ba goo less thac =wo hundrad
(200) nor more than three buadred (300) degrees F.

Sheet Asphalt Wearing Surface
Composition

The Sheet Asphalt wearing surface mixture shall consist of asphalt cement,
a filler of portland cemeat or limestone dust, and fine aggregate proportioned sg
the resulting mixture shall contain the several marer{sls in average proportions
by weight of the whole mixture as follows:

Bitumen soluble in cold earbon bisulphide - = - =« - - . ... .. 10.0Z o0 12,52
Filler passing a No. 200 sieve ST T T T Tt - mee e+ .10.0T to 20.0L

Passing No. 80 aud Retained on No. 200 Sfeve - - - - . . ___._. 12.02 2o 30.02
Passing No. 40 znd Retained on No. BO sieve - ~ = = . . . . === = 22.0% to 45.01
Pasging No. 10 aad Retained on No, 40 sieve = = = - = = o . o . _ . 10.0% to 40.07%
Passing Ho. 8 and Retained on No. 10 sieve = = = = - - .. _ . 0.0 co0 2.07

The bitumer and £{ller shall be varied wvithin the limtts designated at the
orders of the Director. The item designated ss "filler vith the limits nimed here-
in includes, ia addition ro portland cement or limestone duse, sand Passing 3 No. 200
sieve noc exceeding four and one-palf (4-1/2) per centum of rhe entire mixture snd
mineral dust naturally contained {n the refised asphalz.

Preparation

The asphalt cementz shall be hearsd to a temperature of approximacely three
bundred (300) degrees F., but not to exceed three bundred and tveaty-£five (325)
degrees F., and shall be agitated thoroughly by air or mechanical appliances unril
oixed to a uniform condition. The sand shall be heated to a teaperature of at
lesst three hundred (300) degrees F., but ip no case shall the maximm temperatur:
of the sand and £{ller mixture at the mixer be {g excess of four hundred {400)
degreas F. The filler shall be added to and mixed thoroughly with the hot sand,

-2
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after vhich the asphalce cement, in the required Proportion, shall be added and the
oixing continued for at least ope (1) minute i » tvin pug mill type of mixer uncil

3 homogeneous mixtyre is produced, in which the parricles are coatad untiformly,

The tempersture of the completed mixture shell be not lags than two bundred and sever
tive (275) degrees ¥., nor BoTe than thrme hundred and seventy-five {375) degrees F.,
and shall be regulated by the Director, within thege limies according to the Cempera-
ture of the ammosnhere, the vorkability of the mixtura, and the characteyr of material

employad.

Delivery of Binder And Sheec Asphalt Wearing Surface

Asphaltic concraca binder and sheet asphale vearing surface material shall be
hauled to the vork in tight vehicles previcusly cleaped of all foreign materials and
covered vith ap 2pproved caver of sufficient size to protect the entire Joad, The
dispatching of the vehicles shall pe arranged so all materia] delivered may be placed
and shall have received {nftigl Tolling {n daylighe,

ASPHALTIC CONCRETE SURFACING - AC

230. This surface coursa shall covaist of ac asphaltis concrete two {2) inches in
thickness, after £inal compression, unless othervige specified or Indicated on the
drawings, coustructed on a Prepared bagze course,

Materizls
(1) Asphale Cemsat (50-60 Penetration)
(2) Send (lLake Sand)
(3) Piller (Limastone Dust or Portland Cement)
{(8) Pine Aggregate (Ho. 1-p Stone)

Conposicion and Tation

The asphalt cemens shall be heated to & temparature of &ppruximitealy threas
bundred (300) degrees F., but oot to exceed three hundred ang twventy-five (325)
degrees P., and sball be agitaced thoroughly by alr, or mechanical appliances umefl
mixed to a waiform condition, The fine aggregare and sand shall be hested o o
Cexmperature of at leage tvo hundred and fifey (250) degrees F., but {z Do case shall
the maximm temperature of the fine aggregate, sand and filler aixture at the mixer
be in excess of thres hundred gnd Lifey (350) degrees r. The fine aggregate, sand,
filler and asphalt cement ghall be weighed Separately. The filier sball be added

d

2aphalt cement, {n the Taquired proportion, shall be added and the mixing continned
for st least ome (1) mfnuee fn o twrin pug mell rype of mirar umeil a bomogeneons

Empe

of the completed mixetyre shall be not less than two hundred and fifey (25Q0) degrees
F., 0or more thag thres kimdred and tweaty-five (325) degrees P., and shall ba ra-
gulatad by ghe Director, wvithin thege limirs according ts the temperature of rhe
aCmosphere, thae vorkabilicy of the mixture, snd the character of ehe materials ea-
Ployed. The Tequired quantity ot asphalt cement shall be nessured acz 211 Cimes

by actual weighisg wich scales attached to the &3pbalc cement bucket. The aaphaleic
concrets mixcure shall consist of asphale cement, fine 8ggregate, sand aand f£iller
Pruporticned so the resulting mixrura shall contain tha Several materiala in aver-
43e proportions by waighe of the whols mixtures ag followa:
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Materials . Percentages

Bitumenr soluble in cold carben bilsulphide - - - - - - . . . _ == 7.5 to 9,52
Filler passing No. 200 sieve T TS ST e s e e e aaa's 7,02 bo 11.07
Passing No. 80 and Retained on No. 200 gleva =~ -« - - - - . _ .. 10.07 to 25.0%

Passing No. 40 and Retained om No. 8O dleve -~ - = - . - o oL - 11.07 to 36.02
Passing No. 10 and Retained on No. 40 sleve - - - oo . o0 7.0L to 25.0%
Passing 1/2 inch screen and Retained on No. 10 sieve - - - - . - 20.0%Z to 35.0%

The bitumen and filler shall be varied within rhe limfes designated ar the
order of the Director. The item designated as "F{ller" with the timits named here-
in {neludes, in addicien to portland cement or limestons dust, fine sand passicg a
No. 200 sieve not exceeding four and ope-half (4-1/2) percenr of the encire mixture
and mineral dust naturally contained in the refined asphalt,

BITOMINOUS SIDEWALK SURFACING - HOT MIX

21, The bituminous sidewalk surfacing shall bz composed of the following materials
in the proportions indfcated and mixed in the magpnaer specified:

1. Pure Asphaltim (Flux) 62

2. Bock Asphalt Mastic Bloek 447

3. Clean Sand . 132

4. Clean Grit n

The Tock asphalt mastic block shall be in the original blocks and the asphaltum
flux in original drums or barrels. The grit skall consist of small, bard limestone or
silica grie, clean and well screened (No Dust). This aggregate is to be graded so that
the volds are reduced to a miniuarm,

The exact propartions of all of the above {ngredients are to be subject to the
approvel of the birector.

The macerial shall be chargad fnto kettles in the following order 1 - 2 - 3
and 4, one and two to be malted before the addition of three and four. The blocks
of mascic- shall be broken, in order to facilicace welting. This mizturs shall be
coaked in kettles of tpproved conatruction for a period of not lesa than S hours at
& temperature of 400 to 450 degrees F., and shal]l be constaarly stirred to preveat
caking or sticking to the botrom of the kattles.

The asphalric mastic, vhen ready, shell irmmediately be spread upen the surfacs
to the required thickness specified with proper equipment, and shall be brought to
a true, smooth, uniform surface. No asphalt that has beea burned in the cooking
shall be allcwed to be used. d

MASTIC BEZD FOR BRICE SURFACING

2. The paving brick shall L& laid on & mastic bed baving a unifomn thickness of
3/4" afzer compaction, and shall be couposed of fine aggregate B=2ded to coaform to
the requirements for coarse sand, and bituminous materials mixed in the proportion

of 92 to 957 of fine aggregece, and 8 to 5% of the biruminous saterial by voluxe,
Withia these limits the Contractor shall so select and combine bis materials as will
secure the results Tequired satisfactory to the Direcror. The sand shall be thorough-~
ly dry, and the materials composing the mastic shall be thoroughly mixed in a pug mill
or batch mixer of approved type. The mixzure shall be such that it will spread and
coapact readily and retain its shape and bed during the rtolling of the brick.
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BITIMINOUS MATERIAL FOR THE MASTIC EED

233. The bitmminous materisl for the mastic bed shail be in accordanze with the
folloving requirements:

(1) ZIsr. The Materfal covered by these specifications shall contain only
coal tar, carburretted wvacer ges tar and/or products derived therefrem. The tar
§ball be homogeneous, free from water, and shall meest the following requiremenca;

Water 0ot more than 2.00%
Specific Graviry at 25/25°C. (77°r.) net less than 1.09
Specific Viscosity sz 40°C. (104°r.) 8 to 13
Total Distillate A.5.T.M. E. I. Plask percent by weight

Percent by Weight

170°c. (338°r.) oot more than 51
235%C.  (455°7.) not more than 20%
270°c. (518°¢.) Aot more thaz 35,02
300°c. (572°r.) aot more than 45.0%

Softening Point (Ring and Ball Method of
Distillation Residue) uot more than §0°C.

Specific Gravity at 38/38°C. (100.4%r.)
of Total Disrillate to 300°C. {572°r.) not less than 0.36

Total Bitumen (Solubla in Carbom Disulphide) not less than 83.0%

(2) Aspbalt Cut Back. The ssphelt shall be bomogeneous, free from vater,
and eball meet the followicg requiremants:

Light Mediom Heavy
(1) Porel Viscsaicy at 50°C. (122°r.) 80-160 secs. 200-400 secs
Yorol Viscosity ae 60°C. (140°r.) 275-400
(2) Diszillation No.
(s) Diastillate by Volume
to 225°C. (437°F.) not less than 122 1ct 3z
to 315°C. (599°F.) not less than 252 20L 147
to 360°C. (580°F.) oot more than 402 asg 301

{5) The residue from the digtillaticn to 3s0%c.
(680°F.) shall meet the Eolloving requirements:
Penetracion at

25°c. (77°7.) (100 8- - 5 3ec.) 70-110 70-110 70-110

Tozal Bizumer (Sol. in CS) not lass than 997 99 991

Duecibilicy at 25°C. (77°F.) mor ™ " &g om. 60 e=m, 60 cm.
-85-
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CRECSOIE WOOD PRESERVATIVE
(A.S.T.M, - D 390 - 36)

234, These specifications cover creosote for use in preservative treatment of
timber. The creosore shall be a distiliate of coal-gas or ccke-oven tar,

Creasote shall confom to the following requirements;

Wagter . . ., .. ... .ttt e+ e ... notoore than 3 percent
Matter insoluble in benzel . . .., ., . * -« ROt more than 0.5 percent
Specific gravicy, 38°cC./15.5°C. . . + + <« ... notless than 1.03

Distillatior based op vater-free ofil;
Upl:chO'c..............nntm:eth.lu.Spercent
Up te 235°C. *tcr s+ .. ... DoCmore thaa 25 percent

Cukemidue.................nn:mrethaanerl:u:

Owing to the complexity of the chemical composition and physical properties of
coal tar creosote, and to the fact that scme of the same compounds and properties
which characrerize coal BAr creosote are found in certain petrolewm derivatives,
detemmination of the purity of ereosote is difficult. When there {s oot certain
assurance that the oil {5 a pure product, the following tests will aid in arriving
4Ct aa opinion as to its cogl tar origin:

Fraction distilifng between 210 and 235%c. is usually solid or contains some
solids when cooled to 25°C,

All of the fractions up to J15°C. contain tar aeids in varying smounts, usually
at least 1 percent, calculeted on the amount of the fraction tested.

The specific gravity of the fraction between 235 and 315°C. is usually not
lover than 1.025 and the specific gravity of the fraction between 315 and 3s55°c. is
usually not lower than 1_085 ac 38°C. compared with water at 15.5"C. Bowever, some
pure coal tar diseilistes f£all slightly belov these limirs.

If the oil does pot comply with at least ome of the foregoing tests, it g
undoubtedly not a Fure coal car crecsote.

Wood Posts for Wire Cable Barrier

235. Wood pasts for Wire Cable Barriers shall be sound, reaso:iably straight, black
locusz. The bark shall be Temoved, all knots hewn flush with the face, and the
surface shaved smooth at the Place the timber is cut. The top of the post shall ba
beveled and the hoctom sawed square, and the posts shall be drilled as shown on

Plan M83,

The lover portion of the post beginning at a poinr 27-6" Frem the top and ex-
tecdirg to and including the bottom shall be given one heavy coat of creocsace oil by
painting or dipping. The surface around the dcilled holes shall also be coatred with
creosote oil. The ofl shai} confomm to section 234 of the Specifications for
Haterials,

For the purpose of this specification, the tem "reasonably straighe” shall

apply to posts on which the surface shows no dewiztion of more thag 1" frem g
straight edge or line, 4 Feer long and measured frem the top of posts.
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Bods, Bolts and Turn Buckles for Wire Cabla Barrier

236. All hook bolts and guy rods shali conform to the detall of plan M-83 and
shall bs of a structural grade steel,

411 eye bolts and turmbucklag shall conform to the details of Plan ¥-83 and
shall be drop-forged sceel.

After fabrication, threading, ete., all hook bolts, guy reds, eye boles, and
turnbuckles, cogether with outs, plates, and washers shall be galvanized by the Hot
Dip Method and shall have a coatinuous coating of pure zine of uaiform thickness, so
applied thar 1t will adhere to the surface of the fitting. The weight of zigc coat-
ing for each fitting shall be at che rate of at least ome and five teaths (1.5)
ounces of zinc per 3quare foot of surface, &nd shall be capable of withstanding four
(4) immersions in a standard testing solutiom of copper sulphate withour shoving any
trace of mezallie Copper oo *he steel. The firsz threa (3) immersicns chall ba zor
2 period of one (1) minucas each, saad the fourth immersion for a perisd of one-half
(1/2) minuta.

Off-Set Blocks for Wire Cable Barrisr

237. Off-Set Blocks shall conform to the decails of Plan M-83 and shall be
mallesbla {rou or high tensile strength cast iron., They shall be free from sand-
peckats, blow-holes, or other defects, and shall be thoroughly cleaned before gal-
vanizing. They shall be gtlvanized by the Hoc Dip Method and shall bave a contin-
uous coating of pure zinc of uniform thickness, so applied that {r will adhere to
the surface of the ficeiag. The weight of zine coating for each fitting shall be
st the rate of =z least ene and five tenths (1.5) ounces of zinc Per square foot of
surface, and shall be capable of vithstanding foor (4) immersions in a standazd
testing solution of copper sulphate without shewing any trace of metallic copper on
the {ron, The first three (3) imersions shall be for a period of ome (1) minuts
each, and the fourth immersion for a period of ome-half (1/2) minute.

3/4" and 1" Wire Cable for Wire Cable Barrier

238. The cable shall be manuafactured of darable, galvanized, annealed sceel having
tha properties berefnafrer described,

3/4" wire cable shall be composed of three strands, esch strand having 7
vires. The dismeter of the finighed cable shall not be less than 3/4",

1" vire cable ahall be coaposed of 7 strands, each having 7 wires. The cable
Ahall be fabricated wirh vire strand center, and a’x scraads wrapped about sama. The
diamster of the finished cable skall nor be less tham 1.

Wire composing the abave siza cable shall be of such quality that the finished
cable ghall satisfy the reéquirements berefoafter set forth, All the wires in the
cable shall be of the same grade of steel, and ghall have approximately the same
breaking strain.

The lay of the finished cable shall be regalar lay, right lay, and shall nos
ba more than 7-1/2" for the 3/4" cable, (Nor wore than 10" for the 1" cable.) Tha
lay of the wires in the finished strands shall not be more than 4=1/2"., The dismetar
of the finished wires entering fnzo the 3/4'" cable shall not be less than 0.117 in.
00T more than 0.124 {n. The diamecar of the fini{shed vires ectering into the 1™
cable shall oot be less thzo Q.105 in. nor more thaes 0.112 1a. The wire ghall be
eylindrical in form, and free from seale, inequalities, flsws and Eplits. The mini-
om teasile streegeh of rhe 3/4" cable shall be 20,000 pounds, and of the 1" cable,
40,000 pounds.

-37 -
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Safe Annesled Bundling Wirs

241, Soft Annealed Bundling Wire shall be furnished in the gauge specified;
and where it will be exposed to the alements in its permanent position, it shall
be galvaaized by the Hot Dip Method, and shall have s continuous coating of purs
zinc of uniform thickneas so applied that iz will adhers firmly to the surface.
It shall ba capablae of wvithstanding two immersions of one minuta each, in the
Standard testing solucion of copper sulphate without showing any trace of matallie
copper oo the steal,
of 1/2 inch disameter without fisking, cracking or peeling.

It shall be capable of withatending wrapping around a mandrel

Shop Coat - Por Structural Steel

242.  RED LEAD - GLYCEHYL PHTHALATZ TYPE

‘.

c.

General
This

Purpose:

product is intended for use asz a priming coat over ferrous

satal surfaces.

Campoait
1.

ilons:

Pigment 65.3% + 21

A - Red Lead DL+ 2%
B - S{licatas 52+ 22

4 = The Red Lead shall conform to A.S.T.M. Specification
D-83-31 for 957 Red Lead.

2. Vehicle 3470+ 22

A - Synthetic Resin 58T + 25T

B&C - Drier & Thinner  46% + 2.5%

Paysical

1.
2.

4 - The synthetic resin shall be of the glyceryl phthslate
Cype, coutaining oo sdmixed or otherwiss uncombined

drying oils.

1. It shall show pot lesa thag 32% glyceryl phthalste
quantitative on snslysis.

2. It shall be free from vosin and rosin darivatives.
3. 1Its acid oxmber shall be s maximem of 7.

The drier skall be soch as to obtain the specified drying
properties with a high dagres of package stabilicy.

The volatile thinner shall comsist of pecrolsum hydrocarbons.
1. It shall be frea from aleohol and escer solvents.

2. Thsre shzll be aa allowable maximm of 2-1/2ZL molstura
v tha total paint,

3. The aniline point of a helf and balf mizture of the
volstile thinner with a minera] spirits having an
aniline point of 60°C. shxll be & maxiowm of 34°C.

4. The dfstillation range of the volatile thinner shall ba:

Indieial 170%°c. Min.
Ezd 220°C, Max.

Propecties:

Weight per gallon shall be a minimum of 16.78.
Viscosity of package shall ba not less than 35 poiseas at
25°Z. 2% heora after mamufactura.
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C. PFhysical Properties: - continued.

3. Coarse particles aad skins retained on a 325 mesh screes sball
be not more than .5% by weighe.

4. Odor shall be mormal for the cooposition permitted by the
specificatcion.

5. The Flash Point shall be mot lower tham 31.1%C. (88°2.)

6. Skinning shall be very slight in a bhzlf f{lled closed cone
tainer after 48 hours.

7. VWorking properties shall be satisfactory for brushing or
spraying.

8. Drying Time - A flow out film shall set to touch in a maximenm
of 2-1/2 bours and be ready for recoating in 18 hours.

9. Recoating aftsr an 18 hour or loeger drying period shall
produce no film irregularicy.

10. The gloss shall be dull,

11. The coior shalil corzespond to that of the specified Pigaent.
Beasonable color varistion to be allowed.

12. The film prepared as in paragraph D-3 of "Methods of Inspection
and Tests" after baking 30" at 200°F. shall show no eracking
of che £1{lm vhen suddenly chilled to 0°C. (32°r.) and quickly
bent sharply on irself over a 1/8" mandril. The bent part of
the panel shall show satisfactaory adhesion under the imife test,

13. The mofsture fmpedance shall be 5.0 being measured as the
Teciprocal of the milligrams of moisture transmicted by one
Squate centimecer of the film per hour at a £1la thicknass
of .0015 4inch.

14. Gasoline Resistance - A film prepared as specified io "Methods
of Inspection and Tests" paragraph D=3 aged 48 hours at roem
temperature shall regain {ts initial toughness in four hours
after 24 hours immersion in Straight cut gasoline (See para-
graph D-20 "Methods of Inspeccion and Tests"), Panels to be
immersed with beaded edge out of gasolige.

15. Weather exposure tests shall be made on one eoz: application
over sanded steel panels, the upper half of the panel being
second coated with a mtually agreed upon topcsat, There

o shall be no premature checking or cracking failure of .the
primer nor shall any premature Tustiag occur. (See Paragraph
D-21, 21-A, 21-B and 21-C.)

FIBST FIELD COAT - FOR STROCTURAL STEPL
ALUMINUM PAINT - GLYCEEYL PHTEALATE TYPE

243. This specificacion is designed to cover a blued Clyceryl-phthalate resin vaze
oish of maximm elassticicy and durability. This vatnish i3 designed for use in mek-
ing a tinted aluminum paint for exterior application under 20 zluminmm topcoat,
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SECOND FIELD COAT - FOR STRUCTURAL. STEEL
ALRMINUM PAINT - GLYCERYL FUTHALATE TYPE

244, This specification Ls designed to cover a glyceryl-phthalace (alkyd)
resin varmish of maximum elasticity and durability for usec in making aluminog
paint for all exterior applications.

(a) The varnish skall be of glyceryl-phthalate type containing ‘no admixed or
othervise uncombined drying oils and showing not less than 35% gBlyeceryi-phtha-
late (based on solids content) decermined by the method described in Tentative
U.5. Navy Specification $T-15B and shall be free from rosin and rosin deriva-
tives as determined by the Liebemmann Storch rest,

(b) It shall be clear and transparent.

(c) The viscosity shall be between 0.60 and 1.0 polses at 25 deg, C. (77 deg.P.)
corresponding to Tubes A to D of the Gardner-Boldt Air Bubble Viscometer, (£ it
is to be used vith Aluminee Powder, or between 0.65 and 1.25 peises at 25 deg. C
(77 deg.P.) norresponding to Tubes B to E L{f it is to be used with aluminim pasts.

(d) The flssh point shall not be below 30 deg. C. (88 deg.F.) in a closed cup
taster,

(e) The varnish shall contafn not leas than 487 by weight of non-veolatile matter.
(£) The aclid number of the vehiclae sball be less than 8.

(8) A flov-out film of the vammish on 28 gauge tinplate air-dried 18 hours, and
thea baked at 82 deg. €. (179.6 deg.F.) to 85 deg. C. (185 deg.F.) for 2 hours
shall show no cracking of the film vhen suddenly chilled to O deg. C. (32 deg. F.)
and quickly beat sharply cn ftself. The bent part of the baked panel shall show
satisfactory adhesion under a knife test,

(8) & flow-ocot fiim of the varnisk on coloriess glass, air-dried 13 hours, chen
baked for not less than 2 bours, 2t 82 deg. ¢. (179.5 deg. F.) to 85 deg. C.
(185 deg. P.) shall be hard, tough, smooth, transpareat, and free from all de-
fects such as checking, dulling, or wrinkling, when compared to a fresh fiim,

(1) It skall show no skinning after ome week in a balf-filled, tightly closed
glass container stored in & dark place.

(J} A flow-out film on 28 Bauge tin plate, air-dried for 48 hours, shall with-
stand {mmersion i{n cold water for 1§ haurs without vhitening and shall show caly
slight dulling. Afrer removal from the water for 2 hours the originzl gloss aand
bardness shall retarm.

(k) A flow-obur £ilm oz 28 Bauge tic plate, air-dried 48 hours, shall retsin
its gloss and gencral appearance after 24 hours immersion in straight run gaso-
line. After air-drying 4 hours, the £ilm skall have Tegained its initdal
bardness and toughness, Panel to be fmmersed with beaded edge out of the
gasolina.

(1) Wwhen thoroughly mixed with Aluminem Paste, meeting City of Pictsburgh spect-
fication, in the proportion of 2 pounds per gallon of vehicle, the paint shall
bave good leafing quality, show satisfacrory brushing and leveling properties,
and shall not break or sag, vhea applied to a vertical, swooth, steel surface.

(=) Alminum paint made with this varnish, vhen applied to & meeal panal and
allowed to dry in a vercical position shall sat to touch in pet less than 1 hour
nor more than 4 hours and dry hard and £irm iz not more than 16 hours at a ten-
perature of 20 deg. C. (68 deg. F.) to 30 deg. C. {86 deg. F.).
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CITY OF PITTSBURGH - DEPARTMENT OF PURLIC WORKS

SPECIPICATIONS
For
MATERIAL

CIMENT LINED BELL & SPIGOT, CENTRIFUGALLY CAST
IRON PIPEZ AND CEMENT LINED SPECIAL CASTINGS

SECTIOR 3

——— ——

RESPONSI- 7. The Manufscturer shall be responsible for all Pipes and Special

BILITY. Castings unt{l the removal of said Pipes end Special Castings from
the cars at the railrcad depots, and the Manufacturer shall be ra-
spoasibls and make good all losses caused by any injury or breakage
in transit. )

WEIGHIRG, 8. The pipes and special castings shall be waighed under the super~
vision of the Director before the application of cemeunt lining. The
Director shall have the power, at his discretion, to have the scales
teated by & properly suthorized officer.

MEM AND 9. The Manufacturer shall provide all tools, testisg machinas,

MATERIALS, matarials and men necessary for the Tequired testing, inspecticn and
wuighing at the foundry of the pipe and specizl castings; and should
the Director mot inspect pipe and castings, the Manufscturer shall,
if tequired, fumish a sworm statemeat that all the tests have been
usds a5 spacified, this Statement to contain the results of the
tests upon the test bars.

POWER TO 10. The Director shall be at liberty at all times to i{nspact the
INSPECT. material at the foundry, and the olding, casting and coating of

the special castings, The forms, sizas, uniformity apd econdicion
of all special castiags harein referred to, shall be subject to
his {uspection and approval, and he mzy reject, without proving,
4ny casting which is not 4g conformity with the spacificacions or
drawings.

IRSPRCTION 11. If the materials herain provided for are manufactured cutsids

COSTd 10 22 the limics of Allegheny County, Pennsylvania, the successful bidder

DEFRAYED BT shall bear the Cransportazion and subsistence expensas of the City

CONTRACTOR, Inspector from Pletsburgh ts the magufacturing plant and returm,
slso bhiz hotsl expensas not to excaed Six ($6.00) Dollars per day,
‘during the tims said materials are being menufactured.

=33=
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DESCRIP-
TION TYPE
AND CLASS

MATERIAL &
YORXMANTHYP

HARDNESS

TOLERARCES
IN THICY-
KTSS

12. The pipes shall be made with hub and spigoc Joints, aad shall
accurately conform to the dizensions givea in Tables I, 1I, 111
and IV.

They 8hsll be straight and shall be true circles iz section,
vith their inner and outer surfaces concentric, and shall be of
the specified dimensfons {n outside diameter and thickness of wall,

This specification covers bell and spigot cast Lrom water pipe
in the following types and clasges.

TIFE I - Class 250 - Centrifugally cast in meral contact moulds in
12 £t. and 18 ft. nomigal lengths for 250 pounds maximm
water working pressure.

TIFE II - Class 250 - Centrifugally cast in sand-lined moulds in ;
“16 foot and 16 1/2 foor nominal lengths for 250 pounds mexi-
T vater working pressure.

13. All pipe shall be made of cast iron of good quality and of such
cheracter as shall make the pipe stromg, tough, aad of even grain
and soft enough to admir of sacisfactory drilling and cutting, Each
pipe shall be emooth, free from cold shuts, scale, lumps, blisters,
aad sand- holes and defeces of eévery pature which unfir it for the

use intended. It shall be atzaight and shall be truae circles {an sec-
tion vith its inner and outer surfaces concentrie. No plugging,
filling, "buruing-in" or walding will be allowed.

14. Pipe shall have nominal laying lengths of 12 faer, 16 fear,
16 1/2 feet or 18 feer. Kor more than 10 per ecent of cue pipe
shall be accepred. Such ot pipe shall be not less than 11 feat

nomipal laying length,

15. All pipe shall be thoroughly cleaned, snd any rough spots in
bells or in spigot ends shall be removed before coating or lining,

16, All pipa shzll be completely coaced on the outside with coal-
Car pltch varnish to which sufficient o1l shall be added o make a
smooth coating, tough and ceascious vhen cold, not "tacky” and not
briczle. The cement morear lining shall be completely coated as
spacified in paragraph 41,

17. Rach length of Pipe shall be weighed and the wveight plainly
aod indelibly marked om the pipe. Costed pipe shall he weighead
after coacing. Cement lined Pipe shall be weighed before lining
20d the mark shall ba placed on the cutside surface,

18. Tk= average Rockweil mmber shall not exceed 95 vhen tested
12 accordance with Che methed desezibed in paragraph 46,

19. Cars shall be tskem in bandling the pipes met to injure the
coating, and oo pipes or othar material shall b: placed in the Pipes
during traasporcation, or ar any time after they have been coated,

23. 1Ia sddition to the weight being marked on the Pipe as pre-
viously specified, each pipe shall have distizmerly cast or stamped
iczs the metal oz the face or outside surfsce of the bell or oo
body nsar the bell tha manufacturer's matk, and the year in which
the pipe was cast and 2 number indicating tha order {n point of tinme
in vhich 1t was casc,

21, The tolerances in thickness of pipa, Plus or minns, shall not
exceed those listed as followa:

NTSB Attachment - Page 103 NTSB_CityPgh_FernHollow_029-102



rorm Lug

PREPARATION
OF PIFPE FOR
LIRING

WATER

MORTAR

APPLICATIOR
OF LINIRG

TABLE IV, - Nom{nal welghts of Type II Pipe (pounds)

BRSO TP
. Class 250, 250 pounds wotking
pressure, 576-foot head
Nominal lé-foot nominsl 16-1/2 foot nominsl
. insida . - laying lengch * laying lengch -
dismecer .
Veight Heig;u: Weight Heig:: .
£ per foot ; . per foo
R vith bell of plpe with bell
4 290 18,1 300 1d.0
6 450 28.7 475 28.6
8 713 44.5 735 4.5
10 995 62.3 1,025 62.2
12 1,300 81.1 1,335 8l1.0
14 1,730 108.0 1,780 . 107.8
16 2,135 133.5 2,200 133.3
18 2,640 164.9 2,715 164.7
20 3,095 193.5 3,1% . 193.,2
24 4,195 262.1 4,320 2681.7

Hote: Caleulared welght of pipe has been tounded off to nearest §
pounds. Weight per foot is based on weight of Pipe computad
Lo nearest pound.

CEMENT MORTAR LINING

32. Pipe to be lined vith cement mortar shall ace be coated fnsida
with tar or other aspbaltum products before the cement liniag is
applied. 1ts interior surface shall be thoroughly cleaned of all
core sand, mud, greage, foreign materials, or aay sharp projectfons
of iron which mighe Project through the lining., Pipe shall be cesced
hydrosutiully before being 1ined.

33. The cement used for making cement mortar shall be Portland cement
complying {n gll reapects with the gtandard specifications of the
Axerican Society for Testing Materials, Serta]l Designaeion C-9-30,

34. The sand for martar shall be clean, siarp, hard, silicious sand,
free from loam clay, organic matter, or other foreign substance con~
sidered «s deleterfons for Bood mortar. The sand shall be vell graded
and vhen tested by laboratory sieves shali meet the following specifi-
caticns: Total Passing 12-mesh sieve, 100 percent.

Total passing 100-mesh sleve, not over § pPercent.

35. The water for tempering the cemsnt morcar shall be free from ham-
ful smounts of oil, acid, alkalf, organic or vegetable matrer,

36. The cemect mortar used for lining pipe shall be & mixture of the
above-specified sand and cemeaz {a such proportions as to obtain a
good, hard, dense Lining, reasonably well bonded to the Plpe, and with
4 smooth interior surface. The sixture shall comsist of rwe ot three
PATCS cement to one part sand, by wvolume. The cemen: wortar ghall be
thoroughly mixed, culy sufficient water being added to form a worksable
mixture for placing in the Pire. Only sufficient cement mortar shall
be mixed for the {mmediate Tequirements of lingng.

37. Sufficient cemsnt tortar shall be {atroduced to produce the re-
quired thickness of lining and shall be spread evenly over the interior
surface of the pipe by aay suitible mearns, A careful examfsatrion ghall

face of the pipe {3 completely covered with cexent mortar. The shoul-
der cf the bell and the ed of the spigoe may be covered with cement
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CASTING
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CHEMICAYL
ABALYSIS
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MATERIAL

mortar by applying vith = brush, Surplus cement mortar shall be removad
from the interior of tha bell so as not to interfere with proper keying
of the joine. The work of lining the pipe shall be done in a buflding
vhere the product shall be protected from the direct rays of the sun, and
from extreme weather conditions, such as rain, frost, ete. The product
shall oot be put on the yard until the cement has sac sufficiently to
avoid injury or deuage therato. Patching of improperly lined pipe will
oot be permitted.

38. The lining of pipe shall be smooth and substancially free from
noticeable ridges, corrugationa, projections, or depressions.

39. The thickness of lining shall be 1/8 inch (+1/8, -0 inch) for
sizes 12 inches and under, and 3/16 inch (+1/B, -0 inch) for sizes over
12 inches. At the end of the pipe where the lining naturally tends to
taper off to & thin edge, the £yll thickness of lining skall exrend to
vithin l-inch of end of pipe.

40. Immediately after pipe is lined with cement mortar, it shall be
protected in a suitable mamner to prevent the too rapid withdrawal of
woisture from ths cement mortar and, if necessary, suftable means shall
be providad to keep lining damp for a period of at least 74 hours aftar

lining,
No pipe shall be shipped until the lining is thoroughly sst.

4l. After the cement has been alloved to set for at least 48 hours or
until it is thoroughly bard, the Contractor shall cosrc the Pipe or cast-
ing insfde and our with an application of asphalt or ecal tar paint
brushed or sprayed on, The paint and the method of its applicacion
shall te subjeer zo the 4pproval of the Director and shall be demon-
strated by the Contractor to thae satisfaction of the Director both be-
fore its approval and during the progress of the contract aa bhaving
bo deleterious or objectionable effect upon the quality, taste, or
odor of the water o be carried by the pipe or castings. The paint
shall bs so applied as to campletely cover the cement surface with an
integral film of asphalt or coal tar, without pin holes or holidays,

-

GRNERAL

42, A record of the melting and pouriog temperatures of the iron shall
be furaished when requested.

43. Chemical sualysis shall be made by the mapufacturer from each heat
to determine graphitic and ecmbined earbon cr total carbom if the sepa-
rete determingtions are nor available, manganese, phosphorus, sulphur,
and aflicon, and duplicate sopies of test reports shall be furpished vien
requeated. Sulphur shall pot excead 0.10 Per ceut and phosphorus 0.90
Per cent in eithar lszdle or inspection analysis.

44, Prom esck 300 lengths of pipe, or fraction thereof, of each size {n
the coztract or order, cme length of pipe shall be selectad by the 1in-
spector before coating. From aach sample pipe there shall be cur and
machined one tast strip 12 ioches leong, 0.50 {ach deep, sad the full
thickneas of the shell in wideh, This shall be tested as a beanm (with
machined surfaces top and bottom) on supports 10 inches apart with load
applied at two points 3-1/2 inches from the supports. The strip shail
be accurzcely calipered at point of rupture and stress calculared by the
formula.

8 = Plc, or for the above specimen §°2 40P
61 b

The saczat modulus of slasticity ac che breaking load shall be cal-
culated by the formula

= 23?!.3_ or for tha above specimen E =5 42.5
1,2%1y -99. y
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In these formu:las - -

* wodulus of rupture,

" modulus of elasticity.

= total load.

length of span.

distance to extreme fiber.

moment of {nertis,

vidch of specimen (thickness of pipe).

depth of specimen.

* center defleccion at load P.

Lf any test specimen shows defective machining or ebvious lack of

M AOTHAMLMNNWMEW
"

contigulty of meeal, it may be disecarded and replaced by another speci-
men selected by the Imspector. If any of the test specimens selected
fail to meet the requiremeats specified and the purchaser permits a re-
test, at leasc twice the mumber of specimens that failed shall be se-
lected by the inspector for replacement, all of vhich shall meer the re-
quirements.

Each length of pipe shall be subjected to a hydrostatic pressurs

of 50C pounds per square ineh. The pipe shall be under this pressurs
4t least one-balf minute, and while under pressure shall be subjectad
to & hammer test, Any pipes showing defects by leaking, sweating, or
otheruise, shall be tejected.

Upon the machined edges of each test strip there shall be made gt

vell-distributed points nor less than three deteminations, using a
1.59-mi1limecer (1/1l6-inch) ball and 100 kilogram load. The average
Bockwell mmber chall not exceed 95. An addicional detemiration shall
also be made for pipe cast in meral cootact moulds, upon the outside of
each pipe, using a portable type machine. The equivalent Rockwell mm-
ber for the excerior shall not exceed 55.

Not less than 1 per ceat of pipe shall be tested, and in the event

defecta are discovered in the lining, cesting shall proceed until the
liniog complies with the specification.

The thickness of lining may be determined by mesns of spear

measurements, using a hardemed steel point not Breacer than one-six-
teeath inchk in dizmeter. The inspecteor shall pierce the lining {mme-
diately after it is placed in the pipe, and before cement bas sec, at
four diametrically oppesite points of the pipe at bell and spigot ends,
making twe sets of measurements at eack end. The first set shall be
Dot greater than 4 inches from the respective ends of the pipe and the
second set shall be made as far into the incerior of the pipe as can
reedily be obtained by reaching into the pipe withour injuring the lin-

All messurements shall be withiz the limits apecified.

Pipe shc.wl.ng three or more loose spots measuring 12 inches or

@ore in diameter, or three or mare shrinkage cracks over § fnches in
length, or cracks standirng open percepeibly, will not be acceptad.
Pipe that have locse spces or shrinkage cracks and whick may be ac-
cepted in accordancs with the above limirarions will only be sccepted
if in the opinioe of the Director cthe loose spots or shriokage eracks
are not the resulr of {nferior workamanship or matertal,

Unless othervise specified, the subject eoumodity shsll be pre-

pared for standard comercial shipment so as ro insure icceptance by
Cogmon or other carriers, for gafe Cransportation, at the lowest tate,
to the point of delivery,

Unless otherwise specified, shipments shall be marked wvith the

aumber of the contract or order.

There shall be cast in relief en the face of the bell of each

pipe the (nitials P. E., thke year and the month im which the pipe is
cast and the initfals of the maker's oame .,
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CEMENT LINED SPECIAL CASTINGS. (4" to 24" inclusive)

DESCRIPTION 50. All specis] castings shall be Class "D" and made In accordanca
with the cuts and the dimensions glven in the tables of the standard
spacifications of the American Water Works Assoclation, as adopted
May 12, 1908, subject to all subsequent amendments and additions
adopted by said association, except 2s herein specifically provided
otherwise.

The dimmeters of the sockets and the external dismeters of the
spigot ends of the gpecial castings shall not vary Erom the specified
dimensions by more than .12 of an inch for castings sixteen (16) inches
or less in diemeter; .15 of an inch for eighteen (18} imch, twenty
(20) iach snd twenty-four (24) inch, These variatjons apply only to
special castings made from standerd pattarus,

Special ecastings &" ro 12¢ inclusive, shall be made from Class
"D" patterus. Those having spigot ends shall have cutside dismeters
of spigot ends midwvay between those of the American Water Works Class
"BY and Class "DY fittings and shall be taperad back for a distance
of six (6) inches, The resulting castings shall in all casas provide
sufficient clearance for gse with bells of Claas 250 centrifugally
Czat Tron Pipe as hereinbefore specified,

MARKTRG S51. Every special casting shall have distinerly cast upon it the
initisls of the maker's nams. Each special casting must have cast
upon it figures showing the year {n which it was cast and a number
signifying the order in point of time {n which iz was cast, the
figures denoting the year being above and the number below, thus:

1939 1939 1339
1 2 3

etc. also any inirfals, pot exceeding four, which say be required by
the purchaser. The latcters and figures shall be cast on the outside
and shall not be less than 2 inchas in length and 1/3 of an inch in
relief for specisls 8 inches ic diameter and larger. For masller

sizes of specisls, the letters may be 1 inch in length. Tha weight
ana the class letter shall ba conspicuously painted in vhits om tha
cutside of each specisl cmsting after the coating has become hard.

ALLOGARLE 32. TYor spacial cascings of standard patterns a variation of fifty
VARIATION IN (30) per ceat greater than alloved for straight pipes shzil be per-
THICXHRSS mitted,

ALLORAERLE 33. Ho special casting shall be accapzed, the weight of which shall

FERCENTAGE be less than the standard weighe, by wore than ten (10) per ceat for

OF VARIATION ripes tvelve (12) inches o less in dismecer, and aight (8) per ceac

IN WEIGET for larger sizes, except that curves, Y pleces and breeches pipe may
be twelve (12) per cent below the standard veight, and no excass
above the stsndard weight of more than the above percentages for the
several sizes vill be paid for. Tiese variacioes apply only to cast-
ings made from standard patteczs. E

QUALIIY @ 54. All special castings shall he orde of casc iron of good qualiry,

1BRON and of such character as shall ceke the mezal of the castings strong,
tough and of even grain, and sof: enough to satisfactorily admit of
drilling and cotting. The metal aball ke azde without any sdmixturs
of einder irem or other infarior matal, and sbzll be remalted in a
cupols or air furnsca,

ST o . 55. Specimen bars of the metal used, arch being twenty-siz (26)
MATERTALS inches long by two (2) inches wide and one (1) inch thick, sball be
made without charge as often as the Director may requirs.
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These bars wvhen placed flatuise Upan Supports twenty-four (24)
inches apart, and loaded in the ceoter, shall sippore a load of two
thousand (2,000) pounds, and show a deflection of not less thag .30
of an inch before breaking. The Director may also require thee ten-

56. The specisl castings shall be smooth, free from scales, lumps,
blisters, sand holes and defects of every pature which unfit them
for the use for which they are intended. Bo.plugging or filling
vili be allowed.

57. A1l specfal castings shall be thoroughly cleaned an¢ subjected
to 2 careful hammer inspection in the presence of the City's in-
spector befors any coating or lining is applied.

No casting shall be coated or lined unless eatirel; cleaned and
free from rust, and approved in thess reapzcts by the Director.

58. Every specisl casting shall ba coated on the cuteide and caps,
Plugs, and sleoves shall be costed inside and outside with coal-tar
Pitck varnish. The varmish shall be made from coal tar. To -his
material sufficient oil shall be added to make a smooth coscing,
tough and tenacious when cold, and not brittle mer wich any teademcy
to scale off,

59. All specisl castings must be delivered {n all respeccs sound
azd senformabla to these specifications. The fospectivn ghall mot
relieve the Contractor of any of his obligations in this Tespect,
and any defective special castings which may have been ingpected
and passed opon, shall be, at all times, lizble ¢o rejection when
discovered, wntil the f£inal completion and adjustment of the con-
tract; provided, bovever, that the Coatractor shall not be held
lisble for specisl castings found to be cracked afrer tkey have
bean scceptad st the agreed point of delivery. Care shall ba taken
in hacdling the special castings not to injurs the coating, and no
material of any kind shall be Placed in the gpecial castings during
transportation or any time after they have received the coating and
cezent lining.

60. Tha cement lining of Specisl Castings (axcept caps, plugs, and
sleeves, which shzll raceive the gams coeting {nside as is apeci-
fied for outside) ahall be as smooth as practicable.

The iaterior surface of Special Castings shall be lined by apply-
iog cement mortar as specified in previous paragraphs, evenly zad uzi-
fornly and as nearly as practicable of the thickness szpecified for
the corresponding sizes of pipe, and shall be given the bitumi-cus
coscing as specified in paragraph 41.
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CITY OF PITTSEURCH - DEPARIMENT OF PUBLIC WOBKS

Sr”"CIPICATIONS

for
MATERIAL

A. W. W, 4A, CLASS "D" CEMENT LINED CAST IRON
WATER PIFES AND CEMERT LINZD SPECIAL CASTINGS

Szcrrow 301,

4. The Mamufgctursr shall be taspousible for all Pipes and Specizl
Cantings until the remcval of said Pipes and Special Castings from
the cars at the rafilroad depota, 2nd the Manufacturar sball be ra-
sponsible and make good all losses caused by any injury or breakage
ic cransic.

5. The pipes shall be mada vith hub aad spigot joints, and shall
sccurataly ccoform to the dimensfons glven in Tatles Nog. | and 2 o
the Standard Specifications of the American Wetez Works Association,
adoptad May 12th, 1908. They shall be straight, and shall be true
circies ir section, with their faner aad outer surfacss concentric,
and sksll be of the specified dineasions in outside dismstar, They
sball be at leasr twelve (12) feat in leagth, exclusive of socket,

4ll pipes having the same outside dismecer shall have the same
inside dismeter throughout.

6. Espacial ¢xzre sball be tsken to have the sockets of the required
oice. The socksta and spigots will be tested by circular gaugea, an
6o pipe will be received which is dafecrive in jeint room from any
cauge. The dimmetars of the sockets and the outside dimmeters of th
spigot ends of the pipes shall not vary from the standard dimensions
by wore than .06 of an inch for Plpes sixteen (16 faches or less in
dizmecer; .08 of an inch for sighcees (18) inch, twenty (20) inch
and tweaty-four (24) inch Pipss; .10 of an inch for thirty (30) inch
thirty-six (36) ineh and forty-two (42) inch pipes: .12 of an inch
for forty-eight (48) inch; and 15 of an fnch for £1fty-four (54)
inch and sixty (60) inch pipas.

7. Por pipes vhose standard thickness 1s less than one (1) fnech, tha
thickness of matal in the body shall net be more than .08 of an inch
less than the standard thickness, and for pipes whose standsrd thick-
ness is ons inch or more, the variation shall not excead .10 of an
inch, except that for spaces not exceeding eight (8) inches fa length
in any direction, wariations from tha stacdazrd thickoess of .02 of an
iach in excess of the allowvance above given shall ba permicted,

For specisl ecastings of standsrd patterns a variation of £{fty
(5Q) per ceat greater than allowed for straight pipes shall be per-
mitted,

8. All specisl castings shall bes made in accordance with the cues
2ad the dimensions given in the tahles of the standard specificztions
of The American Water Works dssociation, as adopted May 12, 1508.

The dizmaters of the sockets and the external dizmeters of the
spigot ends of the special castings shsll mot vary from the atandard
dimensicns by more than .12 of an inch for castings sixteen (16)
inches or less in dimneter; .15 of an iach for eighteen (18) inch,
twenty (20) inch and twenty-four (24) inch; .20 of an inch for thirty
(30) inch, thirty-smix (36) faoch apd forty-two (42) inch, and .24 of
an inch for forty-eight (48) inch, fifcy-four (54) Linch and sixty (60)
inch, These variacions 2pply oaly to special castings made from
standard pattarna,
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9. Every pipe and special casting shall have diariore]lycsst upon 1t
the inicisls of the maker's nama. Each pipe must have cast spon it
figures showing the year in which it was cast end a number signifying
the order in point of tims in which it wvas cast, the £igures denoting
the year baing above and the numbar below, thus:
1938 1938 1938
1 2 3

Stc. also the initisls P, B. &nd the Class Lacter "D", The lattazs
and figures shall be cast on the cutside znd shail not be less than 2
inches i{n length and 1/8 of an inch in relief for pipe 8 inches in
dismeter and latger. For smaller 6izes of pipa, the lettars nay be

l inch in leagth, The weight shall be conspicuously painted i{n vhire
on the inside of each Pipe and special cascing after the coating bas
bacoms hard.

18. Ho pipe shell be accepted, the weight of which shall be leas
than the standard weighe by more then fiva (5) per ceat for pipes
sixteen (16) inches or less in dimmater, and four (4) per ceat far
plpes mosa than sixteen (16) inches in dizmeter.

No specisl casting shall be accepted, the waight of which shell ba
less than the standard weight by more than ten (10) per cent for
Pipes twelve (12) inches or less in dimmeter, and efght {8) per cent
for larger sizes, except that curves, Y pieces and breeches pipe may
be cwelve (12) per cent below the standard weight, and no excesa
above the standard weight of more than the above percentages for the
several sizes will be paid for. These variations apply only to cast-
ings made from standard pattarns.

1l. All pipes and special castings shall be made of cast irom of
good quality, and of such cherscter as shall make the metal of the
castings stromg, tough and of even grain, zod soft enough to sazis-
factorily adait of drilling and cutting. The mersl ghall be made
without eny admixture of cinder irom or other faferior metsl, end
shall ba remelted i(n a cupela ar air furnace.

12. Specimen bars of tha macal used, eachk being twenty-six {26)
inches long by two (2Z) inches wide and ome (1} inch thick, shall be
msde without charge as often as the Director may requirs.

These bars vhen placed flatwise upon supports twancy-four (24)
iaches apart, and loaded in thae center, shall support & load of two
thousand (2,000) povnds, and shew a deflection of not less than .30
of an inch befors bresking. The Director may alsc require that ten-
sile bars shall be made which will shov a breaking point of not less
than twenty thousand {20,000) pounds per square {npch.

13. The srvaighe Pipe shall be cast {n dry sand moulds in a vertical
position. Pipe sixteen (16) Lnches or less {n diamerer shall be cas:
with the hab end up or down, and pipe eighteen (18) {aches or more in
diamecer shall be cas: with the hub end down, and shall be cast in
such length s0 as to allov a minimm leageh of twelve (12) feet, after
spigot end has been cut and machined.

The pipe shall aot be atripped or taken from the pit while showing
color of heat, but shall be lef: {a the flasks for a sufficiear length
of time to preveac unequel contraction by subsequent exposure.

14, The pipes and special castings shall be smooth, free froam scales,
lumps, bliszers, sand holes and defects of every pature which unfir

them for the use for which they are {ntended. No plugging or £illing
will be allowed.
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CLEANING & 15. All pipes enéd special castings shall be thoroughly cleaned and
INSPECTION subjected to a careful hamue: Luspection.

No casting shall be coated unless entiraly cleaned and free
from rust, and approved in these respects by the Director before
baing coaped and cement lined.

COATING 16. Zvery pipe and special casting shall be coated on the outside
vith coal-tar pitch varnish., The varnish shall be made from coal
tar. To thie material, sufficient oil shall be added to maks a
smooth costing, tough and tenacious whea cold, and oot brittls mor
with any tendency to scale off.

HYDROSTATIC 17. Before the cemenr lining is applied the straight pipes shall

TZST bz subjected to 4 procf by hydrostatie pressure of not less thaa
three hundred (300) pounds per square inch unless otharvisa order-
ed by the Director, aad while under this pressure, shall be sub-
jected to & thorough hammer teact.

WEIGEING 18, The pipes and specilal castings shall be weighad for paymeat
under the supervision of the Director bsfore the cemant lining ias
appliad. The Dizsctor shall have the pover, st his discretiom, %o
bave tha scales tested by a properly authorirzed officer.

CEMENT MORTAR LINIAG

PREPARATION 19. Pipe to be lined with cement mortar shall rcot be costed {nsides

QF FIPE FOR vith tar or other ssphaltum producte before the cement liniag 1is

LINING epplied. 1Its interier surface shall be therocughly cleaned of al}l
cora ssnd, sud, gresse, foreign materials, or any sharp projections
of iron vhich might project through the lizing. Pipe shall be
tested hydrostatically before being linad.

CEMERT 20. The cement used for making cemant morcar shall be Portland
cement, complying in sll respects with the standard specifications
of the Amarican Society for Testing Materials, Serial Dasignation
C-9-30.

SAXD 2l. The sand for mortar shall be clsan, sharp, hard, silicious
sand, free from losa, clay, organic matter, or othar foreign sub-
dtance considered as delecerious for good mortar. The sand shall
be well graded and vhen tested by laberstory sieves sheil meet the
following specifications:

Total passing 12-mesh slave, 100 per cent.
Total passing 10G-mesk sieve, not over § per ceat,
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22. The vatar for twmpering the cemant mortar shall be free from
harmful amouncs of oil, zetd, alkald, organic or vegetable matter.

23. The cemant mortar uged for linfng pipe shall be s tixture of the
abova-spacified sund and cemect Ln such proportions as to obtafn a2
gsood, hard, densa lining, reascnably well beaded to che pipe, and
with & emcoth igterior surfaca. The aixture shall cohsist of two or
three parts cemeat to one Fatt sacd, by volume. Tha cement mortar
shall be thoroughly mixed, only sufficient wacer being added to form
& wvorkzble mixturs for Placing in the Pipe. Only sufficient cament
WOTrtar shall be mixed for the imsadiste requirsments of lining.

24. Sufficlent cement mortar shell be introduced to produce the ra-
quired thickness of lining and shall be spread evenly over rhe interior
surface of the Pipe by any suitable Wss06. A careful examiparion
shall be made after chis operation {s camplaced to gea that che innar
surface of the plpe 1a completely covernd wirh cezent mortar. The
shoulder of the bell and the ead of the spigoe may be covered with
cemeat mortar by applying with a brush. Surplus cement mortar shall
be removed from the interior of the ball so 43 not to iaterfere with
Proper keying of che jolot. The work of lining the pipe shall be
dooe in a building where the product shall be protested from tha
direct rays of the sue., and from extreme veather conditfons, such aa
rain, frost, ete. The product shall not ba Put on the yard until the
cement has set sufficiently to zvoid injury or damage tharato. Patch-
iog of improperly lined pipe vill not be permittaed,

25. The lining of Pipe shall be smooth apd substantially free from
noticeable ridges, corrugations, projections, or depressions,

26. The thickness of lining shail be 1/8 inch (+1/8, - 0 {peh) for
sizes 12 {nches aad under, 3/16 inech (+1/8, - 0 inch) for sizes 12
inches to 24 inches, and 1/4 ineh (+1/8, - 0 inch) for cizes 30 fn~hes
and over. At the end of the Plpe wkere the liaing naturally tends ta
taper off to a thin edge, the full ehiciness of lining shall extend to
wicthin 1 inch af ead of Pipe. Liaing of greater thickness shall be
furnished when specified.

27. Izmediately gfear Pipe is lined with cement ortar, it shall be
protected in a suitable meaner ro preveat the too rapid withdrawal of
moisture from the cement mortar and, if cecessary, suitable means
shall be provided to keep lining demp for s period of at least 24
hours afrer liniog.

Bo pipe shall ba shipped unril the linfing 4s thoroughly set,

_2B. After the cement has been allowed to ser for ac least 48 hours

or until it {s thoroughly hard, she Contractor shall coat the plp=
OT casting inside sud out with an application of asphalt or coal tar
paiat brushed or sptayed on. The paint and the method of its appli-
cation shall be subject to che approval of the Director and shall ba
demonstrated by tha Contractor to the satisfaction of the Director
both before fes approval acd during the progress of the contract as
haviag no deleterious or objectiocable effect upon the quality, taeca
or ador of the watar to be carrtied by the pipe or castings, The
paint shall be s0 applied as to completsly cover the cement surface
with ao integral filg of asphal: or coal tar, without pin boles or
holidays.

23. HNot less than i Per cent of pipe aball be tested, and {a the
event defects are discovered {a the lining, testing shall procaed
uacfl the lining complies with the specificazions.

The thickness of lining may be decermined by means of spest
measurements, using s hardened steel polat not greater fhan one-
sixteenth inch in dimmeter. Thes {nspector shall plezce the ltntng
iomediately after {t {s placed {n the Plpe, and before cemenc has
sec, a: four diamecrically OPpos1te polnts of the plpe ar bell znd
spigot ends, making two secs of mrasuresments at each end, The firar
seL sball be not greater than 4 inches from the tespective ands of
the pipe and the pecoud sec shall be made as far jntg the iacerior

.-
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of the pipe as ean readily be obtained by reaching into che pipe
without injuring the lining. All Baasurcments shall be within the
linits specified. i

Pipe showiug three or more loasa spots messuring 12 inchas or
more in diameter, or three or more shrinkige cracks over 9 irches in
lengch, or cracks standing open perceptibly, will not ba accepted.
Pipe that bave loose spots or shrickage cracks and which mey be
accepted in accordance with the above lim{tations will caly ba
accepted {f in rhe opinion of the Director the loose spots or shrink-
2ge cracks are not the rasults of infarior worimanship or material.

CEMENT LINING 10. The cement lining of Spacial Cascings (except caps, plugs and
FOR SPECIAL sleeves, which shall receive the Same coating inside as fn speci-
CASTINGS fled for outside) shall be as smooth as practicable.

The interior surface of Special Castings shall be lined by
applying cement mortar ag specified in previous paragraphs, evenly
and uniformly and as nearly as practicable of the thickness spaci-
fied for the corresponding sizes of pipe, and shall be given thas
bituminous coating as specified in paragraph 28.

CLEANING AND 31. All specisl castings shall be thoroughly clesned and subjected
INSPECTION to 2 careful bammer {nspection i{n the presence of the Ciry's inspec-
tor befoze any coating or lining is applied.
No casting shall be coated ot lined unless entirely clesned and
free from rusr, and appreved {n these respects by the Director.

COATING 32. Every spescinl casting shall be coated on the outside and caps,
plugs and sieeves shall be coated inside and outside with coal-tar
pltch varnish. The varnish shall be made from coal tar. To this
material sufficiear oil shall be added to mzke a smooth costing,
tough and tenacious when cold, and not brittle nor with any tendency
to scale off,

MEH AND 33, The Manufacturer shall provide all toals, tosting machines,

MATERYALS materisls end mem necessary for the required cesting, fnspectior and
veighing at the foundry of the pipa and spuclal castings; and should
the Director not inspect pipe and castings, che Manufacturar shall,
if required, furnish & sworn statemenr that all the taests have been
oade as specified, this statement to contain the results of the testas
upon- the teet bars,

POWER TO 34. The Director shall be at liberty at all cimes to {nspect the
INSPECT miterial at the foundry, and the moulding, casting, coating, and
: cement licing of the pipes and special castings. The forms, sizes,
wiformicy and eonditiom of all Pipes and other castings herain
referred to, shall be subject to bkis inapection and approval, and
be may reject, without Proving, any pipe or other casting which is
ot ip conformity with the specifications or drawvings.

INSPECTION 35. 1f the materials herein provided for are manufacrured outside
COSTS TO B the 1imits of Allegheny Councy, Paonsylvania, the successful bidder
DEFRAYED BY :hall besr the transportation and subsistence expsntes of the Cicy
CONTRACTOR Inspector from Pittsburgh to the manufacturiog plant and return;

2lso his hocel expeases mot to exceed Six ($6.00) Dollars per day,
during the time said materials are beipg manufactured,

T0 BE 3&. All the pipes and other castings must be delivered {n all re-
DELIVERED spects sound and conformable to these specifications. The inapec-
SOUND tion shall not relieve the Contractor of any of his obligarions {o

this respect, and any defective Pipes or other castings which may
bave been {inspected and passed upon shall be, at all times, 1iable

s_ To rejection when discovered, until the fical completion and adjust-~
ment of the contrac:e,

Care sball be tsken in handling the pipes not to injure the
co2ting or cemeat Lining and no plpes or other mazertal of any kind
chall be pilaced {n the plpes during tranacortatien or acy time aftex
they kave recelved che coating and cement liatag.
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Form 106

TIPE AND

CASE AND
BONNET

CLIT OF PITISBURCE - DEPARTMENT OF PUBLIC WORLS

SP!CIFICATIOIS
for
MATERIAL

CAST IRON, BRONZE MOUNTED GATE VALVES

SECTION 302

4. Gate valves furnished under chis concract shall be ag lease
equel to the following and ahall confora with che raquiremants
hereinafrer given:

Ludlov or equal
Rensselaer or equal
Darling or equal

They shall have doubla bronze mounted discs, controlled and
worked wvich a reliable bronze mounted vedge mechanlsm which vill,
ia closing, pash the discs to a pecfect contact with the seac, the
reverse of this being che action in opening the valves. The valves
sball be designed for a working pressure of one hundred £ifey (150)
pounds per square inch, must work equally well vich the preasure on
either gide of the 8ate, and turm to the right to open.

All parts of both new and old gate walves of the game type and
size muat be interchangeable.

All parts shall be equal, in the judgment of the Dirsctor, in
materizl, workmanship, strength, dursbflicy and suicability for the
service to be perfommed, to those in the makes of valves menticmed
above.

The Contractor shall furnish the City detatled shop drawings
shouing the detajils apd &1l dimensions of all parts for esch size
of valve ordered before proceeding with the manufecture of the
valves with specifications indicating the kinds and qualitiee of
zaterisls to be used,

5. The case and bonnet shall be of cast irou conforming to the re-
quirenents of Seection 18, and shall be of smple thickness to wich-
stand all strains due to temperature in addition to thoge {acident
to their position in the ground.

All valves 16" gnd over in diszeter, zus: have fpots cast in
two (2) placas op the body of the valve ro Test upon foundations,
2od must have a2 two (2) inch hole drilled and tapped apd plugged in
£op aod bottom side of bopne: for washing out of grma.

All wmlves 16" and gver in diamecrar shall have by-passas of
size 43 shown in the attached drawiags.

All valves muat correspead to attached dravings {n ra2gard to
the flanges and hub ends.
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Form 106
GATES

WEDGES
STEMS
STUFFING

BOXES &
GLAHDS

GATE OR
SEAT

ROLLERS &
GUIDES

GEARING &
SUPPORTS

INDICAT-
ORS

OFERATING
BOLIS &

CENERAL

ROTICE oF
HARUFACTURE

SFECIMERS

CAST IRCH

6. The gates shall be of cast iron of the same quality as the case
and bonnet. They shall be provided wich nachinad, detailed or

screved grooves fotr seat rings, and be of ample thicknese and wvell
ribbed to withstand the pressure applied teo them.

7. The vedges shall be of cast iron, bronze mounted, simpls and
relisble {a cperution.

8. Stems shall be of bronze conforming to requirements of Section 19,
They shall be of the non-rizing type and havo squars threads cut in

a latha.

9. All stuffing boxes shall-be of cast iron, bronze sounted, and shall
buve oot less than three (3) vrought iroa or steel boles with bronze
nut. They shall be independent of the bomnet. All glands shall be of
solid bronze.

10. The seat tings shall be of bronze or composition, and be securaly
fastened in an approved manner. After wmachining, they shall be scraped
Co 4 trus and even bearing, so as to withstand ths pressure without
lasking.
11. All welves provided with beval gears shall have bromze rollers
traveling cn brouze tracks for supporting the discs and facilitating
their movement.
12. cCears shall be of tough cast irom, cast from azcaraze pactarma
and shall be chipped and filed to a good mesh, and no walwe will be
accapted wnless the gearing works smoothly and easily. The pinion
shafr pay be of open hearth steal, or of bronze; if of stesl, it shall
turn in & bronze bushad or babbitted bearing. The bracket shall be
cast iron, dasigned for rigidity amd strength,

All valves 16" and over in diameter shall bave bevel gesrs, with
substantial gresse tight gear enclosure.
13. All wvalves 18" and over in dismatar mist be equipped with simple
and reliable indigators of approved deeign, to show the exact position
of the discs.

14. The operating muts of all main valves agd by-pass stems shall con-
fora to the Bureen of Hater standawd.

15. All bolts used in the comstruction of thess valves must bawe hexa-
gon baads; 21l puts must be bexagonal and confomm to the United States

standard,

MATRRYAL AND WORKMANSHIP
16. All marerial’ used throughout these gats valves sand parts shall be
of the class and grade required for tha purpase spacified, and eatirely
suitable for the work, and vhers the quality is not staced, 1t shall
be understood thet the baest quality {3 to be fumished, aspecially
adspted for the required servica. Tha 2iniah, fitting and workmenship
shall be aquel te thet of tha best modemn practice.
17. The Contraesor shall notify the Director of the places wvhers the
various parts and msterials are to be mads, and of the dacas when the
various opsratiome will be commenced, and he shall furnish, without ex-
pease to the City, suitable facilities for inspecting them gt all stages.
He shall also furnish, properly prepared, ail sanples sod specimens for
2ll chemical analysis and physical tests, wvhich tha Pirectsr mAy requirs,
and guitabla factlictes for =skizg such snelyses and tescs without
expense to the City.

The failute of test spacimens to conform fully and sstisfaczerily
to the requiremsmcs of these spacifications shall be sufficisat czuse
for the rajectiom of the whole melt or stock from which the sampies
wars obtained.

128. Tha cast ivem used in this contraet shall be of the best grads,

vithout zoy mixvere of cinder iren or other inferior metal, sad shall
be remalted in a eupola or air furasce. It shall be wmiform, somad,

tough, close gratwed and soft eacugh to adeit cf baing satisfactorily
cut and drilled. <astings shall be smooth and fres frem lomps, core

swells, scales, blisters, sand holes, cracks, shrinkage straine, cold
skats, aod a1l dafects and izmperfectiors which gay ia anmy wey impsir

their streagth or veander them ungightly or otherwise uafic for use in
comstruction. Mo plugging or £illing will bg allowed,
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Form 106

BROIZE

STEXL

PACKIRG
PAINTING

HYDBOSTAT-
IC TESTS

POWER TO
IBSPECT

INSPECTION
COSTS TO EE
DEFRAYED BY
CONTRACTOR

Test bars of metal used, each being twenty-six (25) faches long
by two (2) fnches wide and one (1) inch chick, shall be cast as often
as tha Director may require. Each bar placed flatwise upon supports
twveaty-four (24) inches apart and loaded in the center shall support
a load of two thousand (2,000) pounds, and show a deflection of mot
less than thirty-five one huadredths (0.35) of an inch before break-
ing. In addition to this, -the, iron shall shov & censile strength of
eighteen thousand (18,000)- pournda per square inch,

19. Bronze used in the stems must be first-class hammerad or tolled
bronze, and eust have a tensile scrength of pot leas than thircy-six
thousand (35,000) pounds per squate inch. 4ll other bronze used must
be made of such mixture as is aspecially adapted for the work in sseh
case, zod approved by the Director.

20. All steel used musc be of firsr quality of cpen hearth stsal and
mst bave an ultimmts strength of not less than sixty thousend
(60,000) pounds, nor more thap seveacy thousand (70,000) pounds per
Square inch, asd an elaszic limit of noc loss than one-bslf the ylel-
uste streagth.

21. All valve atems wil] be packed with the best Italian hemp packing.

22. The ineids and cutside of the valves, together with the vorkiag
parts, except those of bronze and machined faces, must be covared with
two (2) coats of approved agphaltum paint,

23. Wwhen the codting has become hard on the inside of the gate valves,
they shall be subjected to a proof test by hydrostatic prassure of not
less than three hundred (300) pounds per square inch, undar which
prassure thay shell be tighe, and while under this pressure, shall be
subjectad to & thorough hemmer test,

CEXXERAL

24. The msoufacturer shall provids all tools, test machines and mem
cecessary for the raquired test snd inspecticn of gate valvas ead
parts, and should the Director pot inspect gate valves and pacts,
the Masufactorer shall, f raquired, furnish 2 svorn stscemsnt chat
the tests have been made as specified, this scatement to contain the
results of tast.

25. The Dirsctor shall be a: liberty to, at all times, inspect the
uetal et the fomdry, the wmoulding, casting, cutting and machining
of all gate valves and parts. Tke lorms, sizes aod any other condi-
tions of the gats walves and parts referred to hereln, shall be sub-
Ject to his inspection end approval; and he may Teject vithout proof,
agy‘part or casting which does not conform vith the specifications
or dravings.

25A. If in the gpinfom of the Director any inspection of miterials,
procasses of meamfacture, fabrication, shop costing, testing or
othervise shall require thac the City Inspector travel cutaida of
Allagheny County, Pennsylvanis, the Contractor sball defray tha
costs of said Ingpegtor’s tranaportation to and freom the plant vhars
bis presenca is tequired, togecher with subsistensze costs (not to
excead $ix (36.00) Dollars per day) during the period of iaspectics.

NTSB Attachment - Page 116 NTSB_CityPgh_FernHollow_029-115



torm Luo

PATENTS

LIABILITY

25. The Contractors entering into thea contract teo supply gaca
valves under thase speclficacions, shall bind themsalives, thelr
sgccessors and assigns, co indemnify and save harmless the City of
Pittsburgh, frem all such actions at law, of every nature and de-
scription, vhick may be breught sgainst the said City, for or on
account of any patent, invention, or article, or &rrangepent chat
may be used by the Coantractor in the construction of said gate
valves and the work connected therevith, furnished under thase
specificazions.

27. The Contractor shall ba respcnsible for all gata valves dur-
ing the life of this contract.

28. The Contractor shall submiz in quadruplicats, for approval
within twenty (20) days after the date of the award of this con-
tract, complate working drevings of the gate valves herein spe-
cified, or required to complete the work as part of the contrace,
sboving complately all details of design and construction of said
gate valves. Mo vork shall be done or valvea until these drav-

ings are approved,
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Form 106

CITY OF PITISBURCH - DEFARTMENT (T PUBLIC WOBXS
SPECIFICATIONRS
for

MISCELIANEOUS WATER PIPE LINE MATERIAL

SECTION 303,

EEMP Hemp used for making cast iron waer pipe joints shall de dry, cleaa,
braided hemp, without of) or tar, of the baat grada suitabla for
making pipe joints with joint cempound,

JOINT Where joint compound ir used for making cast iron water pipe line
COMPOUND Joints it shall be of the best quality and shall be aqual ia sll
Tespects to the following:

Leadits or equal
Tegul Mineralead or equal
Hydrotite or aqual

Where pig lead {1 used for making cast froa water pipe line joints
it shall be soft lead eonforming with all the Tequirements as to
cheniczl composition of the standard specifications of the American
Society for Testing Materials, Serisl Designation B-29-35 for common
lead (Grade IIY).

b g

LIMBER Losber for blocking shall be No. 2 rough white pine free from imper-
fections.

e114=
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Form 106A

CITY OF PITTSBURGH
DEPARIMENT OF FUBLIC WORKS
SPECIFICATIONS FOR CONSTRUCTION

GENERAL 401. AlL work shall be done {n accordance with the requiremeats
of the Contract Documents and i conforzity with the followving
requirements fosofar as they apply to the respective frems of
work, except as otherwise stipulated on Contract Plans or in
Supplemental Specificacions.

MATERYALS 402. ALl materials used on the work which form, or become a part
IN COMPLETED of the completed work shall conform to the specifications for the
WORE respective materfals.

GENERAL EXCAVATICH

FO CLASSI- 403. All items of work involving grading, trenching, tunnelling

FICATION FOR and all other kinds of excavation, shall be done in conformity

MATERIALS TO vith the requirsments of these specifications regardlesa of the

BE EXCAVATIED character and kind of materiais encountered, or of the number,
location and kind of structures or substructures encountered, and
payment made at respective contract uniz prices for the items of
work involved shall be full compensation therefor. Mo compensa-
tion for any additional cost and expense shall be made that is
caused by reason of failure to indicate such matarial, structures,
or sub-gtructures on the comeract ‘plans, or in Supplemental Spe-
cificazions, or that is caused by reason of the Coutractor encount-
ering materials, atructures, or sub-structures other than antici-
pated by him.

FORMATION OF SUBGRADE, SIDEWALES AND SLOFES
Sections 404 co 419, Inmcluaive

CEHERAL 404. The Contractor shall clear the grouad of all obstructieons,
remove existing pavemenz, curbs and sidewvalks, do all grading re-
quired,. construct embaniments and perforz such otber work zs may
be necessary and incidenctal to the proper formation of the sub-
grade of the roadwmy and the grade of sidewalks.

GRADIRG 405. Grading shall consist of the removal of all material abovae
the proper elevation of all finished subgrade of roadvay, grade
of sidewvalks aad slopes, and excavation belov finished subgrade
of roadway for increased depth of econcrece pavicg bass and for
concrete refnforcement over trenches that is done in conformity
with stipulations given on Contract Plans, or any Supplementary
or Speciz] Specifications or orders given in the field, either
prior or pubsequent to the completiom of rough grading; and shall
further include the placing of all such materisal in exmbanimente
as hereinafter specified,

Quantities shall be computed as the volume betueen the existing sur-
face of the ground and finighked subgrade of the roadway, grade of
sidewvalks and finished siopes, and ths neat lines of excavation re-
quired to be done below finished subgrade, all within tka linas and
grades a3 shown on the Contract Plans or as ordered by the Director
in the field.

Where material {s required to be removed prior to the formation of

embankment, the quancity of grading shall be eomputed, as tha

volume betveen the exiscing surface of the ground snd the raquired

finished elevation at the botrom of the unsuitable material ra-
o= quired to be removed. N

Compensation for excavation rejquired to be done for broken stone
sub-bass and placing same in embankments as hereinafrer specifiad
shall be included in payment made at contract unit price for Broken
Stena Sub-Base.
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FINISHED
SLOPE LINES

BORROW

406, Finished slope linca shown on the contract plans for grading
required to be done on various improvements are 4pproximate only,

2ad the estimaced quancities involved {n grading, borrow and spoil,
48 contained in che approximate estimate of quantitcies given om che

Contract Plans. At respective contrect uaft prices for Grading,
Borrow and Spetl, che Contractor shall construct all slopes in cat
and £111 to the Tequired neat lines ordered done In the field, re-
gardless of fincreased effect on the &pploximate estimate of quaned-
tias given for Grading, Borrow and Spoil. The increases in quaati-
ties thereof, bhowever, shall be subject to the provisions of the
Taquirements of che General Conditiong.

Wherever the €xcavation or embankment is extended beyond the lines
and grades given by the Director, the Contractor shall, at his own
€xpense replaca or remove this material in BADOAT $0 as to com-
form vith the Contrace Plans and Specifications.

407. All materisl tequired for che purpose of £111 or embaniment
in excess of that requicad and paid for under other itema of thisg
contract shall be known as "Borrow". Borrow shall be procured by
the Contractor frum sources external to the contract and shall be
approved by the Director Prisr to being placed in embanknene

The quavtity for which Payment shall be made under this ftem shell

be the volume computed betveen the surface of the ground, or neat

lines of botrom of excavated unsuicable meterial to the flnished i
subgrade of roadway, grade of sidevalks oy subgrade of sidewalk, :
pavenents, and finfshed slopes within the lines and grade showm on

the contract Plans, or as ordered by the Direcror {n the field, {
from which volume there shall be deducted the smount of fi{ll or em-

bankment placed in conformity with the requirements of Section 405

8overning Crading thae {4 computed to required nest lines,

408, All materisl from the work paid for as grading, and not re-
quired to bring the roadways and sidewalks o the proper subgrade
and grade Tespectively, shall be removed from the site of work by
the Contractor for vhich paymenc will be made g spoil as herein- t
after specified.

Compensation w{ll not be zllowed under 8poll for disposal of exca~
vated materials from any {tem of work €xcept grading unless othar-
vige stipulared on concract plams or Supplaunnry Specificacione.

=11l&-
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Porm 106A

PLACIKG AND 4l1l. Wben scipulated on.contract plans, or in Supplemestal or

- MECRANICAL Special Specificacions, that granulated slag borrov s to be
RAMMING mechanically rammed it shall conform to the followving require-
EMBANKMERTS ments:

Before commencing the placemsat of granulated slag borrow, the
Contractor shall provide s compressor plant of sufficient capa-
city to emsure, in the opinion of the Director, the continuous
operation of si{x pneumatic ramsers of a size and design approved
by the Director. The size and number of compressors and other
2ppurtenaaces shall be increased when required by the Director
but in a1l ecases they shall be sufficient ro secure 4 pressurae
of at least 80 pounds at the nozzle of each Tamser,

The slag shall be spresd evemly, in horizontal layers of 6 inchss,
and each layer shall be thoroughly consolidated and comprassed
vith pneumatic rammers, the temuing of each layer to be continued
until the six inch layer ia thoroughly ccmpressed, after which che
next layer of 6 inches of slag shall be spread and trested in lika
manner. Whenever, for any cause whatsoever, rammars are not con-
tinuously operated, the delivery and spreading of granulated slag
must cease, and shall not be resumed uncil the foregoing rreatment
shall have been complecely complied with. All of the layers of
slag shall be sprinkled with water as ordered by the Dirsctor in
the fleld. Slag containing woisture comtent 0 an extent to causs
bulking shall not be used for embankment tequired under this coo-
tract.

Compensation for granulated slag required to be placed in embank-
meats shall be on a tonsge basis in accordance with veight slips
furnished as stipulated in Seccion 408 for Granulated Slag Borrow.

MATERIALS 412. Materials for embankment ghall in all cases be subject co
FOR the approval of the Director and shall be good earth, clay, send,
EMBANRMENT gravel, soft shale, granulated slag, or other accaptable ascterial,

fres from &ll foreign or perishable matter, such as sticks, tin
cans, rubbish, aghes, etc. The use of cindars for £1l1ing shall
not be permittad.

Broken rock or shale may be placed in embaniment buc caly in
quantities and locations satisfactory to the Director. Suck
matarizl chall be broken to sizes not exceeding 6 incoes io theitr
largest dimension at the location where same is excqested and be-
fore same 48 placed on say vehiele for transportatfon. Wheras

8ide casting is permitted such material must ba broken before
being side cast and under no circumstances sball any such materfal
be deposited in the area of any required embaniment prisr to

being subjected to the foragoing treatmen:.

SIDE HILL 413. Where stipulated om the Contract Plans, or in Supplemental

FILLIBG or Speclal Specifications, the embankment may be constructed by
side-hill £filling or dumping, in which case the Contractor shall
prepare the base of the eabankment by benching and stripping as
required {n Section 409, and shell CArTy out the work as follows:

The dumping of embackment in cne particular locatioca will not be
permiteed, but the side-hill dumping shall be carried glomg ia

= approximstely uniform leyers not to excaed eighe (8%) fnches
bafors sattlement.
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Form 10D6A

PREPARATION
OF SUB~-GRADE

I8 CUTx == . .

CROSS SECTIONS
OF SUB-GRADZ

PROHIBITED
OVER WET OR
SOrT SUB-GRADR

DRATNAGE

414. Excavation for the roadways and sidewalks shall be made
to the subegrade peralle] wish the finished cross section of
the:strest-in accordsuce-with the lices and grades givea on

the Contract Plans, or ss ordsred in the field by the Director.
The surface of the ground at the sub-grade shall be thoroughly
compressed and compacted by a roller wveighing oot less than

ten (10) tons. Any part of the streer which cannot be rsached
with & roller must be rammed vith heavy iroo remmars. All ruts
and holes caused by unawvoidable hauling on the finishad sub-
grade shall be refilled wirh scceptable material and thoroughly
tammed. The portion of the sub-grade so di{sturbed shall then
be rerolled unell brought to the required finished eroes section,
a1l of whish shall be done withour additions]! compensation.

Bolling the sub-base of stresrs prior to the placing of concrate
bazs shall mot be cuaitted unleas by permit parsonally signed by
the Director of the Department of Public Worka.

413. The cross-section of the sab-grade shall be tested by tem-
plate furnished by the Contractor, coantaining steel prongs ar
three (3) foot incervalg, adjusted to the required finished con-
tour of the sub-grade. this template must be tested end approved
by the Director before sub-grade is started. The template will
be moved along the street aftar the sub-grade work is complated,
in order to determine conformity wicth requirements. The finished
sub-grade mnsz be brought to within ons-quartar (1/4") of an ineh
of tha cross-secticn Tequired under the coatraee.

In no case shall concrece be placed in pavement base unlsss the
sub-grade bas beean trimmed and prepared as above raquired and
ready for the placing of conerete for & distance of not lass

then fifty (50) feet from ‘the point vhare concreting s in opera-
tionm

416. Traasportztion of materials, cools or equipmect is prohi-
bited by means of vehicles that will cut or cause rutting of wet
ot soft sub-grade after ssme has been compacted and shaped.

When soft and wet sub-grade obtains, the contractor shall, when
ordered in the £ield, deposit all materials, tools aad equipment
at points designated by the Director cutaide the limits of the
prepared sub-grade and shall then transport same by mesns of
band buggies {n such manmer thet will cause no disturbance to
the prepared sub-grade.

When necessary te sccomplish such result, tha Contractor shall
Provide tracks prepared with planks of not less then two (2)
inches in thickness, 1zid close together. or shest .metal platas
of minimem thickness of oos-eighth (1/8") inch and satisfactorily
fastened zogethar.

When ordered by the Director the space oo which materisls are
deposited from vehicles shall be similarly prepared with planks
or matal plates so that the matarial may be bandled sn¢ stored
without becoming dirty or mixzed with deletaricus substances.

All the foregoing shall be done at tha Contractor's own cost and
expense.

417. Tae Coutraceor shall, unluss ozherwisse provided in the
Contract, provide at his own xpense, suitable and adequats masns
for the drazinage of the surface or sub-grade water to prevest
decsge to any part of the work or made necessary for the proper
maintensncs of traffic, and vhars &ny damage {» done, shall repaixr
tae asme st his cum expense. The watar sheall be diverted, carvied
aromnd, through or ovar the said work tamporarily umzil tha mame
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418, All cadergroumd Structures owned by the City of rPiees-
burgh, inecluding streec Sewers, houss gewer ¢ounections, or
house lscgrals, wvacer Plpes, electrical conduits, and any
other structures owned by the Cicy which are sncoumtered o
cartying out the work under this Contract, shall be procacted
from injury, supported in-place and the servics maintained

by the Contractor at his &xpense, until fioel digposition of
the sams has been determined. Whers the said underground
structure ls to be rebullt, reloecated, or replaced undar this
Contract, tha Contractor's cbligation shall eontinga ustil

the said sub-structure has been rebullt, replaced or talocated.
The provisions of The General Counditions governing Procection,
Supporting and Maintenamce of Structures, focluding waderground
structures, vhather oumed by the City or others shall be
strietly adheved o,

419. Watar servica pPipes which are exposed by grading, shall
be procected, supporiad and the servics maintzined by tha Con-
Eractor for such length of timae 48 tha Dirsctor may deem
Teascnable, and then shall be removed by the Contractor st his
Sxpensa axd deliverad to the owner in good condicion,

-12n.
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SUB-BASF por STREET PAVEMPRTS

MATERYALS 420. then Sub-base for Street Pavemeney {e indicated on
the Contrace plans, or orderad by the Director, the Contract-
or shall hawe the option of Gonatructing same with washed and
crushed 8ravel, crughed air-cooled blast furnace slag, or
broken Stone, either exclusively or {n combinatfion,

SPREADING - “After -’theﬁéﬁg’nder £0T the sgbebege bas been shaped and

COARSE tolled in couformity wish the requiremsqes of the Contraet
MATERTAL for Construcrion 8overning preparacion of sub-grade, to g

depth belovw £inighed Sub-grads of conerete paving bage, or
concrate pavement, that ig indicaced upon the contrger plana,
or ordered by the Director, the Coarse materig] shall be
spread uaiformly on the sub-grade wiph 3tone forks frog plles
along the gide of the roadwmy, or frog dumpiag boards, or by
|esns of approved stone 8preaders, or direccly from Crucks
when such work {2 handled uthfac:orily 80 &8 to spread the
Btone to the required depcrh, Whenswver the Coarse matearial
13 dumped 1y Plles upon the sub-grade, {: shall de eatirsly
Tehandled in Spreading, Alp 8egregatad, fine or coarse

Cesting for {rregularities of surface, The quantity of

CoaTa® aggregates Placed upon the subgrads shal} be sufficiens
to allow for impregnation in the subgrade, for coapaction and
for keying with fine 83gTegacas of one of the matarialy above
atipualated graded in conformity with the stipulations sSovern-

Materialy
ROLLIRG The coarse material shall be Tolled wieh 5 three-vhegl powar
COARSE toller veighing naor less than 10 ton, uatil {¢ 1g compactad
MATZRIALS o & firm gveq Surface to the depth specified. However, 5

mmber of structures extending to the surface of the finished
pavement, gad other condiriong 4ncountared renders the uge of
the 10 won roller inp:actiubla.

Portions of the sub-grade whers 2 roller cannpt be Operacad
shall be compacted to the satiafaction of the Director wieh
band rarmers of approved type and design. The rolling shal]
begin at the sides apd Progresas to the Center, exceapt oy
guper-alevatad Curves, where rolling shal} begin om thae low
side and Proceed to the bigh gide. The Tolling ghall be para-
llel to the center line of roadumy uaiforaly lapping each pre~
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CMPENSATION
FOR EXCAVATION
AND

DISPOSAL

DESCRIPTION

SUB-EASE FOR STREET PAVPMENTS

420, After the coarse material has been compacted in conformiry
vith the foregoing requirements screenings consisting of material
above stipulsted and graded ‘to conform to sizes vhich when tested
with Tyler standard sieves will show 100 pasaing & 3/47 sieve, and
5 to 20% passing a 100 mesh sizve. It shall be spresd in thip lay-
ers, each layer, swept in and rolled dry. This process ahall be
continued wntil no more screenings can be forced {n the voids,
After the complecion of the application and rolling of dry screen-
ing the surface shall be sprinkled with vater and rolled., All ex-
cess screening formed in piles end cakes upon the surface shall be
loosened and scattered by swesping. The sprinkling and rolling
shall be coatinued and additional screemings eppiied where necessary
until the coarse miterinl i well bonded and firmly set. The
quantity of screening and water necassery shall be determined by
the Director in the field and ghall be sufficient oaly to produce
& rough gramular surface. The rolling shall conform to the sti-
pultcions sbove given governing Rolling of Coarse Matarizl.

Tha contractor skall provida & tamplat eut o required crowm of
the sub-base to be uged for checking the crowa thereof. When the
surface of the sub-base 1s completed it ghall be tesced by the
Contractor with ap approved standard straight edge 10 fe. in length
to detect surface irregularities and any irregularitias excoeding
1/2" abova or below the required finished surface of the sub-base

be rolled, screenings and water applied and tolling continued un-
til it iz compacted satisfactorily to a aniform surface.

If at any time sub-grade meterial should become throwm up ot
mixed with base coarse mterials, the Contractor shall without
addictional campensation dig out and remove the mixtare, Teshape
and compact the sub-grade gnd Treplace the materialg removed, with
clean coarse material vwhich shall be rolled and £{Iled until com-
pacted satisfactorily, The Contractor shall not haul heavy loads
over this basa course, and any damage caused by the Contractor
shall be sstisfactorily repaired at his ov: expensa.

Where excawation or additional excavation for sub-base for Street
Pavements {s done in conformity with the requirements herein given,
and the seipularions 8iven on the Contract Plans or ordars glven
in the fiald, efther prier or subsequent to completion, che tough
Brading for all contracts for Grading, Paving, Curbing, or Repav-
ing, or otherwise, compensation for such excavarion and for dis-
Poszl thereof shall be included in payment mada at che contract
unit price for Sub-base for Street pavement;. Howsver, vhare
material excavated under this item s placed in embanlkment requir-
ed to be construeted under this contract, the quantity so involved
sball be deducted from the guanriry measurad for paymeat for Borrow.

BAZING AND REMOVAL OF BUILDINGS

421. The Contractor shail taze and remove such buildings or por-
tions of Buildings indicated on the Contract Plans by respective
Item oumbers that 1ie withio the proposed stree: linesa. All
materisl and debris shall be removed frea the Premises, cellars,
basements aud vaultes. Cellzr walls and other fovndations shall

be taken cut to an elevation one foot below the required finished
sub-gradea of roadway and of si{dewalk pavemeats; provided, however,
that work shall be doge ealy on such buildings, or portions there-
of vhen and as ordered in the fiaeid,

al2?-
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CIASSIPICATION

BACK-
FILLING

TRENCH EXCAVATION
Sections ﬂg_t_a_i;_?, Inclusive

425, Excavations for che folloving work where dome in conformance

Withsthe .requiresents of the Contraet Plens or ‘a8 ordered-{nehewr -

fiald by the Director, ahall be classed 23 crench éxcavation aad
paid for per cubic yard ag hersinsftrer pProvided under ™Measyrements
aand Ca:pensu:im_;'_'.

(2) Pxecavation for Tetaining walls, abutnents, footings, plery
and similar stIuctures.

(b) Excevation for cribs,

(c) Excawation for the connection for Pipe draine laid behirnd
ratafning walls, vith severs and other cutlats cher is not
included ip other items of work,

(d) Excavation for sewer construccion not included under other
items of work or excavation classified 43 Extra Trench
Excavation,

(8) Execsvarion for the abowe meationed items of wrk rzquired

(£) Excavation Tequired for test Pits and gimtigp excavations

All excavation, however, required to be dope above the finfghed
grade of the ewrdh or sidevalk outgide the roadwey arss and above the
sub-grade within the roadvay ares wilj not be classified as trench
excavation, but ghall be classified and paid for g5 srading. Thi,s
refars Particnlarly to wallg aad cribe on tha bigh sidas of im-
Provements,

Additiong] txcevation beyond the best lines of the PIoposed struec-
ture for che Purpose of Placing sheeting and bracing, forms for

411 such additiona} Cxcavation shall ba refilled by the Contractor
in sccordence with the Specifications for "Backf{ll™, at hig own
€xpense, with satisfactory materinls.,

The Contractor shall, at his ova expense, do gl pumping and
bailing DECRESArY Lo remove Aty water wvhich may be encountered or
vhich may flow into the trenches, tegr boles, excavation for man-
boles, cateh basins or other ftructures, frem 407 cause vhatzoever,

426, The price bid per cubic yard for Irenchk Excavation or Extra
Treach Execavarion shall faclude back-filling the trenches for «ll
Structures to she otiginal surface of the ground, unless othar-
wise specified or provided on the Contzact Plans, or ordared by the
Director in the fis1d, and shall be dena by mechanieg} Tamming .

2nd shall be spriokled wiep Vater where required and thoroughly
tamped and consolidaced by mechanica] Tarming. The placing of
hc:k-ﬂ.llins behind the retaining walls shalt procead {n the manper
and at such timeg after the concraling of the wall as the Direcesr

i -125
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BACK-
FILLING

TRENCH EXCAVATION
Sections 4_25_&122, Inclusive

425. Excavations for the following work where done in comformance

by Withithe .requirements of the Conemact Plans or-ssordered-1n=tha <o - v

£1ald by the Director, shall be classed a8 trench excavarion sad
paid for per cubic yard as beruinafter provided under "Messurement
aad Compensation™,

(3) PExcavation for retzining walls, sbutmenes, footings, plers
and similar structures.

(b) Excavation for cribs.

(c) Excawation for the connection for Pipe drains laid behind
retaining walls, with sewers and ocher outlets thar is not
{ncluded {n other icems of work,

(d) Excavation for Sewer construction not {ncluded under othar
items of work or excavation classified as Exrrg Treach
Excavation,

(2) Excavation for the above meationed items of work required
to be done below the depth shoun on the contract plans
will be classified and paid for as Rxtra Tranch Excavation.

(£) Excavation required for teat pits and simtlar excavations
orderad by the Director to & depth not exceeding ten (10')
feot, excavation of this tature below a depth of ten (10%)
feat vill be classified as Extra Trench Excgvation.

All excavation, hovever, required to be done shove the finished
grade of the curb or sidevalk cutside the rosduvmy szres and above the
sub-grade within the rosdwvay ates will not be classified as trench
excavation, but skall be classified and paid for as Srading. This
refers particularly to walls end cTibs om the high sides of im-
Provements,

The requirements of Sections 418 governing Protecticm Supporting,
and Maiatenance of Scructures, including Underground 8trueturas, *
vhether ownsd by the City or others, aball be striccly adharad eo.

Additional excsvation beyond the pest lines of the propogsed struc-
ture for the purpose of placing sheeting gnd bracing, forms for
cozcrate, or resulting from caviag in or slipping of the ground
or due to the negligence of the Contractor or his wathods of ewe-
cuting the work, shall pot be considered as Trench Execavation or
Extra Treach Excavation, and ne peyment therefor shall be madas.
41l such additional cxcavation shall be refilled by the Contractor
in aceordance with the Specifications for “Backfill™, at his own
expense, with sstisfactory meterisls.

The Coutractor shall, at his ovn sxpense, do all pumping and
bailing DECASSLTY LO remove any watar which may be encountered or
vhich may flow {nto the treaches, test holes, excavation for man-
boles, catch basins or other atructares, frem any causs vhatzoever.

426, The pricas bid Per cubic yard for Treamch Exeavatios or Extra
Treach Excavacion ghall include back-filling the trasches for all
Structures to the original surface of the ground, unless other-
wise gpecified or pProvided on the Contract Plans, or ordered by the
Directar in the field, amd shall be dons by mechanical tarming .

The back-filling behind recaining walls and cribs shall be placed
in borirontal layers aot exceeding six (6"} inches in thicimess,
and shall be gprinkled with water where required and thoroughly
Campad and consolidated by mechanicyl ramming, The placing of
back-£L11ing behind the retaining walls shall procead fn the mannes
and at such times afrer the concreting of the wall as the Director
may reqguire,

=124~
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DISPOSAL

SHEETING,
BRACING AND
SHORING

The backfilling wi hin the menbars c ; hind ¢
c1b’strocuts shallWalsc berplaced {n horfzoneal layer's pot ex-
ceeding aix (6") inches in, thicknass, and each layar sprinkied to
the satisfaction of the Director and thoroughly tamped and con-
solidated by mechanical raming, but 2t no time shall the con-
striceion of the cribd progress to such an extent that mors than
two courses of headers and stretchers are placed in position above
the top of back-f1lling tresced in conformity with the foregoing
requirements. The comseclidatien of back-fill within and in back

of cribbing is an esaentia] part of the construetion of the cribbing,

and has a material effect upon the strengcth and incegrity of the
structure, and {f not dome in strict econformity with the foregoing
requirements, may result ip failure and collzpse of the structurs.
If for any reason whatever, the foregoing requirements sre not
strictly complied with, the Contractor shall, at his owvn cost and
expense, remove and reconstruct vith nev materials all or any
portion of the ¢zibbing including back-filling that is required
by tha Director.

The back-£fi1ling in front of retaining valls and cribs, shall be
done in conformity with the foregoing requirements up to the level
of the original surface of ground on the face of the Tetaiaing
wzll, or to other £4inished lines indicated on the Comtract Plans.
However, in amy case, the top of such back-filling shall be formed
to provide proper drainage auay from the face of the wvall,

427. The price bid pPer cubic yard for Trench Excavation, or
Extra Trench Excavation 8hall include disposal of excess matecrial
not required for back-filling or for embankment. Material not

+. suitable for back-ffll-or embankment tmst be disposad of by the °

Contractor.

423. The Comtractor shall, where necessary or vhere ordered by
the Director, properly sheet, brace and shore the treaches for
Protection of vorkmen and to prevent the settlement of ground ad-
Jacent to tha tremch and o Prevant damage to any surface or sub-
surface structure. The compensation for furnishing all materizls,
Placing and removing all sheeting, bracing and shoring shall be {n~
cluded in the price bid per cubie yard for Treanch Pxesvation. Ho
additional compensation shall be made for excavation beyond the
line of the required €xcavation vhare such excavation s made for
the purpose of Placing sheeting, bracing or shoriag. All sheet-
ing, bracing, or shoring shall be vithdravn or removed unless re-
quired to be left in Place to pravent settlement or damace to ad-
Jacent structures.

Where a retaining wall or other structure {s to be buillt under
this Contract aloog or adjacent to a street which is required te
be kept open for traffic by the express requirements gtatad on
the Contract Plans, or in the Specifications for the vortk, the
Contractor shall, at his own expense, sheet, shore, brace and
otherwise protect the street in such a way as to maintain traffic
and erect the structure. If necassary, he shall drive sheet
piling for this purpose and the cost thereof and of the foregoing
work ahall be included i{n che price bid per cubie yard for trench
«xcavation,’
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" 431.""The storage of miterial excavated from treaches shall at all

tizes be subject to orders of the Director with respect to quanticy
end ‘location.  The matrrials shall not be scattarad but shall be
piled i{n the manner th.c {n the opinion of the Pirecter will cause
least interfereace to vehlcular and pedsstrian traffic. Whea scwer
trenches are to be excavated conm important or busy craffic artaries,
or other highwvays wherc considerable loading and unloading is re-
quired to be done for the conduct of business and industry {a
abutting and adjacent properties, or elsewhere, vhere desmed advis-
able by che Director, the Contractor shall open & section of trench
approved by the Director, anrd shall remove the excavated matarials
to locations salected by him, and then proceed with tha work by
Placing the excavated macerials in the previcnsly excavated trenck,

Whezz permitrad by the Director, waterisls may bs sc stored thac
tne straight and continuous lane.shall be open to traffic and at
least 3 clear feet of width on all sidevalks for pedestrian eraffic.
Pire hydrants and water gate boxes must be kept accessible at all
timas. Free passage for surface warer shall be meintained by the
Contraetor in the gutters of all highways upon which work is in
Progress. At all times the leagth of treach opaned beyond the
finished section of sewer shall be subject to the approval of the
Director.

432. The Contractor shall, vhere necessary or vhen ordered by the
Director, properly sheet and brace the trench with lumber of suit-
abie dimensions and strecgth for the protection of workmen, to
prevent the gettlement of the ground adjacent to the trench and to
pravent damage to all surface or sub-surface structures. Whera the
nature of the excavation demands the Contractor shall place tongue
and groove sheeting, suitably braced and driver to the proper

depth to permit the laying of the sawer. The corpansation for
sheeting, bracing and shoring ehall be included in the price bid

for the item ynder which the excavation is done. Compensation for
additicnal exeavation for purpose of placing sheeting, bracing or
shoring that is required to be dome beyond the neat width of trench
hereinafeer stipulated in the specifications for the various classes
of vork shall be included ip Payment made at the contraet ualir priza
for the irem of work for which such additional excavarion is required
to be done. All sheeting, bracing or shoring shall be withdrawn or
removed unless required to be laft in place to preveat settlement o
damage o sdjacent strucrures.

The Contractor shall not be relieved of his respousibility for the
preveation of damage to bulldiags, sub-structures or other surface
and sub-surface structures by reason of the faliure, neglecr or ra-
fusal of the Director to order the placing of sheating, bracing and
shoring.
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CONSTRUCTION
B3Y TUM.ELLING
0R BENCHING
METHOD

e I R %

BACKPACKIRG
IN TUBNELS

SHEETING AND
BRACIRG IN
TURNEZLS

433. All severs facluded in this coatract shall be constructad by

the open cut method, with the txception of such portions wvhers
tucnelling required is indfcaced upon the Comtract Plans or in Supple-~
sentsl or Special Specifications, er where tunnelling &8 required or
permitted by the Direetor {n the field. Where the totral length of por-
tions constructed by the tunnel method exceeds 100 fe. or vhen other-
wise _ggqu_t_-oq.,.,hy_‘thc_‘;m:acto:,._._no ‘work shall be commenced theresm va-
til detail plans’shouing design of shoring, sheeting and bracing; sad
the method of comstruction aball be prepared by the Contractor snd sub-
uitted to and approved by the Director.

Por all portions of gewers econstrucred by the tumnelling method ot

" bemching method, the backpacking shall be mechanically rammed in con-

formicy with rhe folloving tequiremeats, or placed by pneumatic
pressure unlass othervise specified; regardlass of whether backfill

is required w be madewith selected excavated material, graoulated slag,
concreta back packing, or other materisl as required by tha apecifica-
tions, or ordersd by ths Dirsctor ir ths flald,

Before commeacing backpacking for any portions of the sewsr construct-
ed by the tunnelling or bemching method, the Concractor shall provide
plant and equipmemt, deemsd necessary in the opinfon of the Director

to ensure satisfactory compactment and consolidacion with mechani=al
Tsmmers, or pneumatic pressure. Backfiiling by mechanical ragmaing
shall be made in layers as nearly vartical as practicable, not exceed-
ing 12 inches 4in thickness and cach layer thoroughly tamped and com-
pacted before placing Succaeding layers. Iz all other Taspects machan-
fcal ramming and equipment thersfor shall conform to the raquirements
aof Section 444 governing Mechanical Ramming of back£111,

All shoring, sheeting and bracing required for severs, or portions
thereof constructed by the tunnel method in cenfomity with require-
ments indicated on the Contract Plans, or uhen permitted by the
Director in the £ield, shall be lefe intact, and compensation for

such lumber left in place shall be included in pzvment made at the
contract mit price per lineal foot for the respective types of sewers.

tmmnel method at any time in the field; however, vhen such termina-

tion affects portions of sewers whers tumnelling required Ls {ndicated
cu Coatract Plans, or in Supplementsl or Specisl Specificscions, sheet-
ing, shoring and bracing used in the construction of such portions of
tevers which have been changed, to the open cut method shzll ba left

in place whers Ttequired by the Director, and compensation thetafor shall
be i{ncluded 4in paymeat made 8t the contTaet ucit price per lineal fooc
for the respective Eype of sewer affectad.

All sheeting, shoring and bracing required for the construction of
shafts and bulkheads gnd zatries for portion: of sewers whera tuspell-
ing required {s indicated oan Contract Plans, or i Supplemental or
Special Specifications, shall be left in place vhen required by the
Direcior, and compensation therefor aball be included i payment made
a7 the ucic price bid for cthe respective type of sewars,
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mm:izm%-,s.(.uﬁgl rosdiay:;§ ivement- surfacing, bases-therefor, curbs and ‘"

NP TPAVEMENTS ST el davil kT pavesea tiTA "l becoas dlsturbed, seteled, or damaged
BASES, CURBS, by subsidence, or other causes, due to the construction of sewers

SIDEWALKS, ETC, under this contract, vhether constructed by the open cut, tmanel-

SOFT
FOUNDATIONS

SPECTAL
FOUNDATIONS

BEINFORCEMENT
AROUND PITE

ling, or benching method, during a pariod of one year after the
scceptance of tha work by the Director, shall be relaid, rvepaired,
or reconstructed as may be ordered by the Director, at che expensas
of the Contractor.

435, Wherever the materizl at the bottom of the trench, vhan sx-
cavated ta the depth requirad upon the Contract Plans is found zoo
8o0ft or otherwisa unsatisfactory for supporting the sevar or othar
structire, tha Contractor skall excavate to tha depth or depths
requirsd by the Director. Such excavation shall be classed as
Extra Treanch Excavation and the Coutractor cshall Tacaive compensa-
tion for the same a3 provided ia tha Specificacions for “Extra
Trench Excavation™. When in the opinion of the Director the bottom
of the trench has been rendered unfit for the construction of the
sever by the aegligence of the Contraector, he shall excavate to
such depth as ordered by the Director and shall refill the same to
the required elevation without additionsl compensation therefor,
even to the extent of £1lling the same with concrete, {f ordered
by the Diractor,

436, When ordered by the Director or raquired on the Contract
Plans the Contraetor shall construct spacial foundations of timber
platforms or concrate. This work shall be dome in accordance with
the Coutract Plans or as ordared by the Director end shall furthar
ba done in accordanca with the Spacif{cations for this class of
work and the Contractor shall racsive compansation for the sams

as provided in the Specifications for "Fxrra Concrate” and *"Timbear
Platforme”, unless otherwise provided.

437. When required on the Contract Flans that conecreta reinforce~
ment shall be comstructed arcund Terra Cotta Pipe Severs, the cost
of the same shall be included {n the wait prices bid per lineal
foot for the respective sizes and types of sewar: zs showmn. Said
unit prices shall inglude all aecessary excavation, disposal of
surplus material and g1l other work necessAry to make the same
coapleta,
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REMOVAL OF °
TEMPORARY
WALLS

BRIDGING
OF TRENCH
FOR TRAFPIC

OMPING AND
BAILIRG

MATNTERANCE
OF EXISTING
SEWERS

BACK-FILLING
SERER

438. Temporary retaining walls pPlaced in the ‘trench o retain
£111 over the ccmpleted work ahall not be pemfrted except by

the express permigsion of the Director, asd when placed shall

be removed by the Coutractor at his own_expense befors the succeed-
ing secticn of tha trench is backefilledivyag v s oo min g

439. tWhere ordered by the Director, the Contractor shell construct
suitable platforms for bridging the treach at screet interseccions,

at driveways ta properties abutting the line of the work and at

such other poines as way be required. The bridging shall be of suffi-
cient strength to safely carry the loads required. For public vehi-
cle crossings the bridge shall be required to carry 15 ton trucks,

440. The Contraccor ghell, at his own expanae, pump, bail cr tem-
porarily provide dratnage for aay water which say be encountared,

or which msy flow into or over ths work froa any cause vhatsoever
and the Contraetor shall further provide drainage for all surface

water which may £flov on or into the streets upon which sevars ara

being constructed under this contract uatil the completiom of the

work.

441. The Contractor shal!l furnish all materisals, tools and labor,
shall perform all necessary excavation, construct temporary drains
or sluices, pump, furnisk all machinery and plant required to do
all work necessary to provide cowplete aad adequate drainage in all
existing sewers in which the flow is latarrupted or obstructed, or
eacountered during the conmstruction of rhe sewer or sewers embraced
in this Contraet. Tke Contractor shall receive mo extra compensa-
tion for the maintenance of flow in existing sewars in scecordance
vith the above Tequirements, but the cost of this work shzll be
included in the price bid per lines! foot of sewer or sewers.

442, Ro back-£11ling shall be placed around or ovar pipe sevars
uatil che sewer as laid has been inspected by the Inspector as-
signed to this contract, and passed by the Inspector as maating
2ll the requirements of the contract governiung laying, proper
bearing, filiing of jolacs and 2ligment of sewver.

Any sever pipe not found 2o meer all of such requirements or which
in any way iz found to be defective with Tespect to worimanship or
matecials, ahall immediately be remsdied or removed and replaced
with oew materials and proper conscruction, &s reguired by the
Director.
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After severs have bean taid in conformity with the foregoing requira-
ments, carefully selected material free f£rom all stone shall be tho-
roughly tamped and congolidaced in layers asot sxcesding six (6) inches
over aod around the pipe and within two (2) feet of the top theraof.
In back-£f111ing below the top of the sewer, the top of the filling st
each side of the sewer shall be kapt at the same leval, and this back-
£11lling shall be rammed with Pipe rmmeers specially emde for chis pur=
pese, of & type and deaign approved by the Director, In no case shall
this portion of the back £illing be commeuced uneil pipe remmers maat-

- - +ing-the foregoing-requirements ‘ate’available on -thé site of work to
the number deemad necessary by the Director.

BACZFILL OVER 443. The treaches over all sewers from a peint 2 £t. abows the top

SEWERS of the sewer te the surface of tha adjoining ground, or to finished
subgrade, as may be required, shall be f{lled with excavated materisl
deemed suitable and satisfactory to the Director, and shall be nechan-
ically raomed in conformity with the requirements of Section 444,

SPRINKLIRG & Waen backfilling by the sprinkling and remming method i{s ordered by

RAMMING the Director, backfilling shall bs made (n layers of aot more than

METHOD 6 inches in thickrnass and each layar aprinkled wizh water {n suffi-
clent amount to soften lumpy and hard mzterial to the exten: daengd
necassaty by the Director to permit of thorough consolidatica by
mechanical ramaing. Each layer shall ba thoroughly rammed bafora
tha next layer is placed.

MECHANICAL 444, All sever trenches unless otherwise stipulatad on the Contrace
RAMMING OF Plans, or in Supplemental or Special Specificationms, including the
BACXFILL backfill of treaches for houge lateral connections and reconnections,

catch basin comrections and Tecomnections, and the backfill for man-
holas, catch basins snd other chambers constructed in ecomnection with
such sewers, ghall be made with matarial satisfactory to the Director
and thoroughly consolidated 4in layers by mechanienl razmars, in con-
formity with the folloving requirements:

Before commencing the backfilling of anmy trenchas required to be con-
solidated by mechanical rammers, the Coatractor shall provide a2 com-
pressor plant of sufficient capacity to ensure in tha opinion of the
Director the eceantimious performance of at least one pneumatic rammer
for each 30 lineal feet of trench for which backfilling 1is made at
4oy one time. The pnewmatic rammars mist be available inm proper
vorking order and with sufficient powver available for the number re-
quired to comply with the foregoing reguiremsnts bafore commenc ing
the backfilling of trenches. The rzmars shall be of the size gnd
design approved by the Director; hovevar, the size aad ammber of com-
pressors and other sappurtenances shall be incressed vhen required by
the Director, but in all cases they sball be sufficlent, in size

and otmber, to securs a pressure of a: least 80 pounds 2% the nozzla
of each rmmmer.

The backfilling of the trenches shall be msede {n horizontal layers
a0t exceeding 6" in thickness, each layer thoroughly conselidated
2nd compressed with pnetmatic Tammers, the ramzing of esch layer to
be continued until the &* layer is thoroughly consolidatad and
compressed, aftar which the pext laver of 6" inches shall be spread
snd treated in like manner. When for any cause whatsoever, pneumatic
fzzmars are not continuously Operatad, the backfilling must cease
and sball not be resumed unt{l the foregoing treatment can ba con
tinuad and completely complied with.
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GRANULATED

a

445. When granulated slag backf{ll is required <o be placed i

SLAG. s i “=tTeaches, of..sevars, house lsteral-comnectisns and ‘reconnectiona,

BACXFILL

.cateh basin commections and recormmections, and for sever chambers,
granulated blast furnace 8lag shzall be coustructed {n horizomesl
layers not exceeding & inches in thickness before compacting and

+¥7r eachlayer ‘shail*be “thoroughly consolidated by pneumitic” rammars.

CONCRETZ
PACXTINRG

BACKFYILLING
MATERTAL
DEFICTENT

TEMPORARY
REPAVING

All of the layers of slag shall be sprinkled with water to the ex-
tent ordered by the Director in the field. Compensation for granu-
lated slag (n sever trenches when oot included in the price bid parc
lines]l foot of sewer shall be paid for by veight {n accordance with
weight slips furmished aa described in Section 408 and paymant made
therefor shall ba full coopengation for the disposel of surplus ex-
cavation displaced by the backfill. Where trenches are exeavated
to a greater vidth than neat limes indicated for this contract ia
order to place sheeting, shoring and braciang, or for asy other
reason, and where caveins occur, gramulated slag back £1il muse
also be supplied and treated ia conformity vith the raquirements
hazein scipulaced, compensation for which, hovaver, shall be mado
as above stipulated,

446. When concrete back packing iz to be done in conformity vith
the requirements of this contract, such conmstruction shall conform
to the following requirementa:

The concrete shall be mixed in the proportions of one part Porrland
cement, two parts sand, and six parts gravel. Only sufficient umter
shall be used in mixing te snsure a mix dry exough to maintain its

position when back packed in layers as vearly verticsl as practical,.

not exceeding 12 inches in thickness. Each layer skall be thorough=
ly compacted with mechanical rammers for a period of az least five
ainutes during each period of 10 mimutes succeeding placing thereof

mazil 30 minutes thereafter,

Payment made at the unit price bid vadar this iten shall inciude
compensation for disposal of displaced materfsl. Bafore commencing
the construcrion of concrete back packing the Contractor shall pro-
vide compressor plant, mechaaical memmers &nd other appurtenancas

iv eonformity with Section 444 governing the furnishing of plaat end
equipnent before coumencing work ahail be strictly adhered eo, and
the further requirements governing the continnous operatica of eome
pressors of aforesaid section shall also be adhered to in the com-
sctructiocn of comerate back packing,

447. where the materizl repaved from the excavation of the trench
{s ot considered satisfactory by the Director for £illing arcuad
and over the sewers, in accordacce with the foregoing requiremeata
of Section 442 and 443, rhe Contractor shall, withoaot extra compen-~
satiem, furuish satisfactory material for this wvork,

448, VWhen the backfilling of the tremch is completed the Contracior
shall temporarily Tepave or resurface the openings i{n tha pavements
1a such manner zc to make the surface 3£ the roadimy sccessible for
traffiz, io a manner satisfactory to the Director, and maintain the
ssme until the permanent repaving is placed. The compsnsacion for
temporzry repaving or resurfzcing shall be iacluded in the price bid
Per liceal foot of sswer.
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PERMANENT
STREET
REPAVING

I
BEPLACING
i CUEBS AND
y SIDEWALXS

. RS el T T :
‘Where 'o1d” Blockstone or brick sutfacing is to be rals

443, Sewer trenches for the various types of severs, house laterals
and excavation required for tesc pits, manboles, catch basins and
other types of comstruction dame on paved roadvays, shall be repaved
with pavement surfacing, laid on concrace or gravel bsses, as sti-
pulated on Contract Plans, or orderdd by the Director in the ‘fisld.
Unless otherwiss shown on Contract Plans ot ordered by the Dirsctor,
concrete basea for repaving over such trenches shall conform to the
datail of tremch repaving shown in the Standards for Construction.

St AT g g

12 ‘the Concract-
ot shall furnish any new blockatone or vitriffed paviag brick re-
quired to replace old Paving blocks and bricks found to be unacund,
broken, spalled, cbipped or which caanot be cleaned of all foretign
metier regardlass of whether such block or brick exists in the pra-
seat pavement or result from prosecution of chis contract.

Mg

Payment made atc respective contraet unit prices per square yard for
block stene surfacing and vitrified brick surfacing of the several
types zhall be full compecsation for furnishing all labor, macarial
and tools required to complete the blocksctons oz vitrified brick sur-
facing in conformity with the Tequiramenzs of tha coutrace governing
Repaving with Blockstone Surfacing, or vitrified brick saurfacing,
respectively.

Bituminous surfacings and concrete pavements required to be relaid
will be measured for payment at contract unit prices PSTC square yard
for Repaving wirh such Tespective types of pavemeat surfacing.

450. All curbs and sidevalks 6™ outgide the neat lines of excavatien
for sewvers, manholes, catch basins, ahafcs or other sever work, shall
be maintained by che Contractor; and any settlement, movement out of
line or damage to such curhs and sidevalks shall be corrected by the
Contractor at his own expense and such reconstruction shall be in
accordance with the specifications for the respective clasces of work,

All curbs and sidewalks within the lines 6" ourside the neat lines of
excavation for sewers, manholes, catch basing, shafts or other seuvaer
work, and other curbs and sidevalks vhen so stipulated on Contract
Plans, or in Supplemenctal Specifications, or ordered by the Directeor,
sball be reconstructed in accordance with the Specifications for the
respective classes of work; and compensation therefor shall be ino
accordance with the unitr prices bid for the respective classes of work,

Vhere the l1ine of sewer, or sewers, built under thig contract i{s lo-
cated under £lagstone or brick sidevalks, or vhere in any case the
removal of guch sidewalk s aecessitated, che Contractor shall remove

conformity wich the requirements of these specificz=fons governing
Flagstons Sidewalis Relaid, and Brick Sidewalks Relaid, respectcively.
The telaying of s>ones or bricks damaged during the progress of the
work will not be permitced, bur the Concractor shall, at his own cost
and expense, furnish new zaterisl conforming ig quality and appearance
to the existing sidewalk pavement.

Where the lLine of seuer, or severs, built under this contraet {8 io-
cated under a bituminous or Concrete eidevalk, the Contracror shal! as
ordered by the Director break up the existing pavement 2nd remove
sane from the line of verk, and shall reconstruct gev bltuninous or
toncrete sidewalk, as may be required, on 2 new base in conforaity
with the requirements of thig contract governing the construction of
such types of sidewalk Pivements.
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Form 106A

DISPOSAL OF
SURFLUS
EXCAVATION

45L. The Conctractor shall at his own expense remove or dispose of
all rubbish and surplus excavation, all temporary structures snd all
surplus materials on or used {n the vork and which are not the pro-
perty of the City by virtue of this contract. The surplus excavation
thall be deposited by the Conersctor &t such point or points as he
_ay provide; except, that when required mpoe the Concraet Flans the

5 . Ceme v

~ar ~Contractor-shall-haul snd deposit such portion of the suTplos “eEcas”

CLEZANING
ur

ADDITTONAL
EXCAVATION

INCREASE IN
WIDTH OR
DEPTH

DITCHING

TOCNDATIONRS
FOR LAND
STRUCTURES

vation as fs thereon Tequired, and shall deposit the sama at the
points designated mnd in the manner shown on the Contract Plans and
as ordered by the Director. Where the work s upon privats property,
the Contractor shall clean up the surface of the ground and restore
it to frs original conditfon. The beds of all runs and wvater-courses
shall be leveled and restored to their original condition and all
obstructions removed therefrom. .

452. VUhere the work under this contract 1is dene on streets, zlleys

or other highways of the Cicy, the Coantracter shall, during the pro-
gress of the work, clean the surface of all pavements, remove surplusz
materials flush gutters and clean ogt catch basins up to a point with-
in two hundred (200) feeec of tha end of the finished work unless other-
vise expressly permiteed by the Direceor.

433. Additional excavacion beyond the vequired lines for the purpose
of placing sheeting and bracing or forms for concrete or resuleing
from caving in of the ground, slipping, due to negligence of the
Contractor or his mechods of executing the work, shall pot be con-
sidered as Extrs Compensation. All such additionsl excavation shall
be refilled by the Contractor at his cum expense vith satisfactory
materials and vhea required by the Director, he shall refill the game
vith concrate,

454. Where excavation for construction of scwers and sppurteansnces
{s incressed either in width or depth, payment thercfor shall be
made {n conformity wirh the Tequirements of Section 429.

455. Vacaat

456. Where required on the Contract Plans or ordered by the Director
ditehes shall ba €xcavated, or videned and deepened to provide gutters
leading to existing or proposed catch basins 2ad {nlecs, sod along-
side of roadways sad in vater courses. Excavated msterisl shall be
used ie conformity with orders of the Director for the construction
of embankments or berms to form ditches to Trequired neat lines, com-
pensation for vhich shall be {ncluded in payment under item of work
in which such matarial was excavacted. Surplus excavation shell be
disposed of at points provided by the Contractor. Compensation for
the foregoing shell be tacluded io paymeat mads &t the contract mie
Price for Ditching.

457. The Excavatioms for land plers, pedestals, sbutments and re-
taining walls, which ace to be constructed on earch bottom shall not
be made to frll depth ontil the Contracror is in posiriom to placa
the concrete footing courses immedistely afrar excavation Ls com-
pleted,

Excavation shall be done in accordance with the rfequirements
for trench excavation except 13 othervise stipulated herein and,
in case vater is eacountered, provision shall be made for piumps to
keep the excavated ares clear of vater after same 1is finished gpd
unzil concreting is completed above uater level,

o= Excavaticns for plers, pedestals, abutmests and retainiog walls,

which are constructed om plles, shall be made before the plles are
driven. The bottom of che excavation must be leveled up and sll
loose waterial removed before toncrete is placed,

When so stated on the Centract Plans or permicted by the Dirsctor,
Cks excavatrion may be made after the piles ere driver.
=122
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Ro additional compennstinn shall ba allowsd on account of any
sovement of earch or additionsl excavstion made nscsssary dus to the
driving of pilas,

POUNDATIONS 438. River piers, sever cutlets, walls, abutmeats, etc. that are co
FOR RIVER be counstructed on piling shall have the acea covared by ths pler or
STRUCTURES 255 L abutment excavatsd or dredged to & wmiforn level, to the full size of
777" “the base of the pier or abutment, and to the depth or elevation shown
oo the contract plans. The excavating or dredging shzll include tha
Temoving of all timbers, riprap or other obstructions that will inter-
fera with .the comstroction of the ;Emd-.:.ion-or-—ui:h::hc-:ddvug:of
piles for same. " & i

Before any piles are driven the exeavation shall first be com-
pleted co the bottom of foundation, unless otherwise ordered by the
Director.

Excavation and Dredging shall be dom= {n accordanca with the
requirements for tranch excavaticn unless othervise stipulaced,

COFFER- 459. Coffer-dams shall be used Eor the conatructicm of river plers,
DAMS sever cutlets and sbumsents which zra to be constructad cn piling aad
may be uved for piers and aburtments comsa:rueted on rock,

The coffer-dams may be conetructed wich aither vood or steel
sheet piling, driven well below =hs bottom of the pier or abutmeat basa,
wvhere piling is uwsed undar pler or abutaent, or to rock when pler or
abutment reats om tock, and must be vall braced and tightly built.

Coffer-dsma shall be constructed true to dizmensions snd of such
size that the inside face of the sheet pilling will coufomm to the out-
tide faces of the pler or abutmenc bage.

The excavating or dredging may be done elthar bafors or after tha
coffer-dam i3 comstructed., In any case the bottom of the excavation
sust be leveled up before concreting.

The bracing within the coffer-dam must be so constructed that {t
can be removed az the concreting proceeds. Incorporating any timbers
io the concrete work will not be allowed.

When possible and unless otherwise ordered by the Director, the
Coffer-damg shall be freed of water before bases are comcretad.

When plers or abutments rest on rock, the coffer-dams shail be
freed of water and the rock surface thoroughly cleaned off. Cara must
be taken to preveat sand, gravel and mud or silt from entaring voder
or through the joints in the sheet piling baefore concrete (s placed.

PNEMMATIC CAISSONS

PHEMMATIC 450. Pnewmmatic Caissons may be used for the comstruction of river
CAISSONS plers and abutoents which ars cone tructed on rock foundations.

Pneucatic Caissons may be conszructed of either reinforced con-
crete combinatlon timber and concrete or sheet steal., They shall ba
provided vith steel cutt g edges and so arrzanged that they can ba
sectled o their proper location as to aligument in all directions.

Afr~r Caisscns arz lacded on the rock bottom, they ahall be
thoroughly cleaned out and ail loose or rotten rock removed.

After Cailssons are cleaned ocut they shall be thoroughly sealed
arcund thelr edges and all coccreta shail be laid in the dry.
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CONCRETZ COMSTRUCTION

Sections 461 to 512 Incltuiv-n

GENERAL ' 4&1: rUnh;l's othamis;.;'été;idéc.ittn simnl ot:Suppl.qunnl Speciff-
cations, or stipulated an ths Contract Placs, concrate for the
various .types of cemstruction required under this contract shall

conform to the requirements set forth hereinafrer.

CONCRETE MIX 462, To each sack of 94 prounds of cement used, the maximsy per-
missible amount of water used shall be 6 gallons {ncluding all
free water in the aggregates. If, in the opinion of the Divector,
sufficient workability of the concrate will be obtsined vith less
water, he may reduce the amount of water per sack of cement. The
coarse aggregates shall be gravel or stone, =xcept when stone
aggregate is specifically required, and the combined dry weight of
fine and coarse aggregates shall nct exceed the amounts herainafter
stipulated. Tha relative Proportion of fine and coarsae aggregates
and water shall be determined ix the f£1eld by the Director go as to
secure that combination of srrength, wvorkability and density vhich
in his judgmenr is most sazisfactory. All cement and aggregates for
concrete ghall be proportioned by weight, and shall be weighed on
halance scales. Concrete may be mixed at the site, at a cencral
nixing plant, or in an approved truck mixer.

Wheo approved by the Director, very small quantities of concrete
may be proportionmad by volum= and mixsd by hand.

CLASS .A 463. When Class “A" Concrete ia reaquired, che cement and aggregates
CONCEETE MIX shall be mixed in the Proportion of 94 pounds of cement to 564
pounds of fine and coarsa aggregatas,

CLASS B 464. When Class “B" Concrere is required, the cement and &gETragatas
CONCRETE MIX shal]l be mixed in the Propoztion of 94 pomads of cement to 658
pounds of fine and coarse aggregates.

HIGH EARLY 465. When high early strengch is required for either Class "A" or
STRENGTH Clags "B: Concrete, the concrete shall be mixed in the above ras-
CONCRETE pective proportions except tha: high early strength special cement

shall be used. When Claas "A" Coccreze of high early strength is
required, it shall be designated as "Class "AA". When Class "B
Concrete of high early strength is raquired, it shall be dasignated
as "Class “BB",

VOLUME MIX 466. When Class "A" Concrecs is propertioned by volume, the propor-

CLASS A tions shkall be one part Porciand Cemenc. 1.1 parts of fiae LggTegata
struck wmeasured on damp and loose materials, and 3.2 parts of coarse
azgregate loose struck measured. Ome bag of cement veighing 94
pounds shall be considered as one cubic footg.

VOLUME MIX 467. wWhen Class "B" Concresa {8 proportioned by volume, the propor-

CLASS B ticnas shall be ogpe part Portland Cemen:, 2.5 parts of fine aggragate
stTuck measured on damp and lcose materials, and 3.8 parts of coarse
2ggregate loose struck measured. One bag of cement veighing 94
pounds shall be considerad as coe cubic foot,

MIXING 468, All Class "A" and Class "B" Concrere and all Class "AA" and
TIME Class "BB" Concrete shall be mixed for rot less than 2 minutes,

except that whenever the average temperzture falls below 45 degrees
-— Pahrepheit the concrere shall be mixed fcr not less thad 3 minutes.
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CLASS oOF
CONCRETE
TO BZ USED

SIZE oF
AGGRECATES
TO BE USED

INGREDIENTS

FOR CONCRETE

NIX
SLUIMF TESTS

DETERMINA-~
TION OF
MOISTURE
CONTENT

CONCRETE
FOR PILES

VOLIME
FROPOR-
TIONING

CURING BOX

TEST
CILINDERS

469. Unlass otherwise stipulated on Contract Plana or in Supplia-
mental Specifications, all concrece heving an average thickness
leas than 18 inches shall e clags "A" aix, and all concrecs hav-
ing an average thickness of 18 inches or more, such a3 retaining
wvall, large pisrs, sbutments, sewer outfalls, ete,, shall ba Class
"B" mix, .All_rc:l.n!on:ed_ concrete savers shall be Class "A" conerete,

470. All Class "B" concrete shall be mixzed with large coarse
4ggregate. All clase "A" concrete shall be mized vith madivm aize
coarse aggregata, except vhere otherwige specifically raquired.
Concrete for pavement bases shall be mixed with large aggregata.

471, All the fngredients fq concrete mixes shall conform to the
Specifications for Coacrete Materizls Section 104 zo 129 faclusive.

472. At frequemt intervals aa determined by the Director in the
field slump tests shall be taken for the various types of comstrus~
tion. The slumpe desired for the varigus types of construceion
shall be as ordered by the Director, to meet the conditions obtafn-
ing in the field. Howewar, these tests shall be caken only for tha
information of the Director and his assistants &3 an aid in judging
suitability, workability and quality of tke concreta.

473. All coucrate shall be proportioned to give necessary worka-
biliry without exceeding the quantities of aixing water above sti-
pulated. Molsture fn the fine and coarss aggregaces shall be
zeasured by a method sstisfactory to the Director which will give
results withia one pound for each 100 pounds of aggregats. The
actual moisture coctent of the 2ggTagates muet be determined fra-
quently so that suitable correstion can be made from time to time
to the quantity of mixing wacaer.

474. Copcrete for piles shall be mized in the folloving propor-
tiong. To each sack of cerent used the maxioum permissable amount
of vater used shall be 5 gallora including all vater in the aggTE-
gates. The cement and aggregates shall be mixed in the proportisn
of 94 1ba. of cememt to 170 lbs. of fine aggregate and 250 lbs.

of coarse aggregate. Medium sire aggragate shall be uged.

If conerete for pilies is pemmitted to be proportioned by voluma,
the proporcions ghall be on= part of Portland Cementz, 1.9 patrts
of fine aggregates strusk meagured em dazp and loose materfals,
and 2.3 parts of coarse aggzegates loose gtruck messured. Oue
bag of cement weighing 94 lbs. shall be considered as 1 cubic
foor. Crushed slag shall not be psed for coarse aggregata.

475. The Contractor shall Frovide a s:rong, tight, wood curing
box, 2'-6" wide x 4'-g" loog, x 18" deep, inside measuremsnt for
storing 24 concrete test cylindars. The lid shall be hinged and
provided with & hasp and padlock. Add{cional boxes shall be
provided {f required by the Director.

476. During frequent intervals, samples will be taken frowm g1l
concrete work and tested fcr compressive §trength, permeability
and qualirty. At least 757 of =he samples taken from each contract
must equal or surpass standard samples prepared by the Burseu of
Tests Laboratory from the same materials mixed in the same propor-
tions, If said tests are not passed, ths concrete shall be removed
and replaced at the Coctracror's expeuse,
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Form 106A

TEST Test Cylindars must be taken as follows for the diffarent
CYLINDERS types of conerete construetiocn:
(Cont.). .

Por sidewmlks, curb, fence supports, and reinforced comcrete
in parapet walls, and structores approximacely similar in
et .-‘.’Jfg-e;«.-?-d... 8?"'e"-"-l-r---'t-u ,-.’—vg:-se?.}'-F.,—I'Hfil:r‘afo‘:og‘.,-!'ck.'z:gﬁ“' ”-!-ﬁﬂ:—‘ﬁ'un'-‘-v .
T Tor fraction’ thereof. : .
Por all other concrete construction, 2 test eylinders for
each morning and aftermson pour. When moring or afternoon
pours excesd 50 cu. yds. additional eylinders shall be taken.

The Direstor eay require additional €ylinders for particular pours
or unusual weather conditiong., The ¢yliaders shall be placed in

the curing box as quickly as posaible after casting and shall be com-
pletely embeddad in dawmp sand while {n the curing box. Ths Burasa
of Tests shall ba notified to ¢ollect cylinders aoc lster than S days
after pouriung,

Tha Contractor aball furnish all monuids Tequired for mmking test
cylinders, and thay shall be of a Cype approved by the Direceor.

CONCRETING 477. 1In oo case shall materizls containing ice, soow, or frost be
IN coLp used {n mixing comcrete, mor shall concrete be placed when the tem-
WEATHER peratura is balow 40 degrees F., nor shall it be placed in winter

STEAM CURING veather vhen the temperszture is below 45 degrees F. and falling, excape
by express permission of che Director which will not be Blven wless

for protecting the concrete as bereinafrer specified, prior to placing
the concrete. Concrate Placed uader these conditions and found damaged
by the effects of frost, shall be removed and replaced by the Contract-
or &t his own expense, even though permission to do such work had baea
granted by the Director. The Placing of concrete for Plain and Rafa-
forced Concrate Street Paveaments shall further confors to the raquire-
Wents pertaining o westkar eonditioms stipulated in the particular
specifications for such types of pavements,

Whenever the cutside texperature drope below an average of 45 degrass
F. for a 24-hour period, all concrete shall be mixed for not less
than 3 mimites after all ingredients are in the mixer snd furthar,
the Contrzctor shall take the following precautiouns:

The aggregates shall be heated by perforated stesm pPipes to a minimm
temperature of 60 degrees F. The mixing vater shall be heated by
8lemn to between 60 degrees P, and 120 degrees ¥. The teapersture
of the mixad concrete wvhen placed in the forms shall be betwesn 60
degrees and 120 degrees F,, depending on the outside air temperatura.

The Contractor shall eover his forms for concrete with tarpauline
or cther approved covering and shall run sufficient stezm lines with
2-1/16 inch diameter pevioration spaced every 5 feat or closer mnder
the tarpazlins or straw te maintain & minism temprerature of 70
degrees F. around all surfaces of tha concrete for 7 days froa the
time the concrets is poured.

The Contractor shall provide sufficient maximm and ainimumm seal?
recerding thermomatars to adequataly indicata the temparature main-
tained arcund the concrete tc be cured.

-138-
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CONCRETING
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On very minor structures the use of salamanders for protect-
.ing concrete in cold weather-may be permicted. by.the Director.. . The

~ WEATHER CURIRG '~ ContEicror ‘=ay apply to the Direcros by letter in quedruplicate for

Wita
SALAMANDERS

Pernission to use salamanders og any minor structure, If i{in the
opinion of the Director the Job fs too small o require the usa of a
Steam heating plant and he i3 satisfied the concrete vill be proper-
ly protected with salamanders, he may permit their yge subjece to
the following econditions.

The structure shall be covered with tarpauling to retain and
distribute the heat of the salamanders. The mumber and arrange-
aent of the salamanders shall be such as to maincain a oinimm
temperature of 60 degrees F. and a maxyimem of 90 degrees Y. ac al}
points of the strocture for g period of seven (7) days. Sufficient
self recording maximm and minimm thermometers shall be placed on
the structure at pPoints designated by the Dirsctor o cheack the
temperature at any time. Salamanders shall be arraoged to secure
the maximm efficiency without overheating or otherwise injuring
the coucrete and their method of cae is at all times subject o
the approval of the Director. When {n the opinion of the Direcrtor
satisfactory protection is not being secured by the use of sals-
manders, be mey order the Contractor eo disconcinue thelr use and
install a sceam beating planc, which order must be irmedistely com-
plied with by the Contractor. When salaganders zre used, the Con-
tractor shall thoroughly sprinkle the concrete and forms every
three (3) hours.

The use of any admixture to lowsr the freezing poinr of vater
18 expressly forbidden.
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MIXER METHOD 478. The comcrete shall be.mized in & mechaafcal wuixer of & type
approved by the Directcx, e:cepr..vheg_.npcd_.d;_{gquh-ton is glven,
: relatively amll quantiticsimry e nixed by ‘RAnd ™™ The nee of &~
= ! mechaaical mixer equipped with a chute will not be pemmitted for
concrete constmction required in comcresa paving beses or for
Plaia or reinforced comerers paremeats. Tte aixer used for such
=t s construction-shall~be equipped with-a ‘boom and bucket; or simi-
lar device approved by the Director. The use of ccmtinuous mizars
will not be allowed.

The mixer shall be vperated £ar the tima hereinbefore prescribad
for the respective clasies of coacrate. It abail have a patipheral
speed of 200 fees PeT nainute and shall be equippad vich 2 timer
edjustable for timing bazches from | 1/2 2inutes to 3 minutes, end
autooatically started when all materials ara Ln the mizer. The
volume of mixed material Per batch shall ot exceed the meoaface
turer’s rated capacity for the mixar.

- The mixar shall ba equipped with suizable charging hopper, wataz
storage and water measuring device controlled from a eage which
can be kept locked and so conatZucted that the wmter can be dige
charged only while the mixer 13 being charged.

The entire contexts of the dmum shall be discharged before re-
charging and the mixer nhall be clemned at Frequant fatervals
while {n use,

The mixing of comcrere sither by hand or by machine shall ba tho-~
rough and shall be comtinpad uctil every particle of aggregate is
covered with portar, the ccmenc i3 uniforaly distributed, z2nd the
Tesulting mass is uniform in enlor and homogeneous in appearance.

HAND MIXTNG When pemitrted, band aixing shall be done oz a2 wvater-cight wood
or aetal surface of suitmble size. The cenent and fine ERxTEgStE
shall be mixed witheuz the addizion of water uptil a sixture of
uaifom ecolor 1s produced. The coarse agzregate shall be spread
Co a depth of approcioately eight (8) faches and wvatted, the
mixeure of cement and fine eggregate spresd over it, and the whole
turned once; then ware= nos in excess of the quantity heretofors
stipulated shs!l be added to produce the desired consistency end
the whole mass turned not less than six (6) times, Hand mized
betches shall not exseed one-bslf (1/2) of 2 cudie yard.

HANDLING All cement used shall be celivered to the mixer in the original

MATERIALS Packeges or in wealther-tight containers. The same shall be emp-
tied directly into the chargisg skip of the mixer. No cement shall
be dumped on or {n with rhe aggregates in batch boxes or trucks.,
When stock plles of fine and coarse aggregates are fotmed, tha
materials shail be ptled not cver &' bigh on space that has been
PToperly prepared. Matezials shall be handled without becoaing
wet, dircy, or mizad with deleterious subgtance.

POMS

GENZRAL 479. The Contractor shall provide all forms, bracing, Templats,
€ic., necessary for the proper sbaping of the concreca. Tonguae
azd grooved or ship lap shall be used for all sheeting on forms
that are uzed for surface of cconcrate thas will be exposed to view
on the fipished structure with the exception of the verious types
of conzrete Curbing. Pomms shzll be waler-tight, true to raquirsd
lines &nd grades and of the required sire and ghape; they shall
bave sufficiens atrergrh and be braced so that they will with-
stard the rzmming ot guch other operations {nsidem:s ro the placing
ol the covcrare wizhout being deformmed oz displaced,
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CONSTRUCTION

AND EXPANSION
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Formz 479 Continued

Spezial care shail be tak=n_to make_ :hg,tom_,yntaz-tigh: and
the Contractor shall caulk,. if necessary,.all-joints .with. cakum or
other suitable meterizl for which he shall provide suitable tools,

’ The ineide faces of all fsmme for cémc;e: which will be ;mscd to

view i{n any magner in rhe finished structure shall be dressed smooth,
cleand and uniform ard shz2ll be cozred wvith & non-staining mineral
oll or other material zpproved by the Director. The oll shall be
applied before the reinforcement is placed.

The forms shall ba so com3truct=d that they can be removed from the
worz without damage to rha edg=s of the mozldings or the corners of
the conczece. Pomms on wartieal surfaces vhich de not sustain loads
shall be removed within oot less than 24 hours nor more than 48 hours
after placing of concrete, nless otherwise directed. In cold, damp
or freezing weather all forms shall Ttemain in place until the coa-
creze has set thoroughly.

The use of mmall rods to hold the forms vill be allowed, provided
the proper mesns be used to taks out a perelon of each of the rods
beavest the surface, to = depth of at lesst two (2) inches. All
holes lef: after the removal of the rods shall be immediately and
completely filled with cement mortar, and the surface left true and
in good condition.

Wire ties will be permirred only on light and unimportant vork, and
then only with the expressed cousent of the Director; they will pot
be permiteed through surfaces vhere discoloration would be objection-
able.

Special care shall be taken with the forms that cangot be removed
before the concrere has thozcughly hardened to attaio its streagth,
to have their surfaces vhich come in coatact with the concrete true,
smooth, well caulked and well coated so the concrete will present a
good, smooth surface apd not require excessive work to obtain a
finfsh that will harmonize with the Einish ou the other parts of the
structure.

Inspection holes shall be provided at the bases of all columms and
walls and other places where necessary to facilitste inspectiocn and
cleaning immediately before depositing concrete.

Holes shall be provided In the back of valls, columna or other thin
sections of considerable hefght to perait the concrets being placed
without dropping from beights which, in the opinion of the Director,
are excessive and parmmit the tamping, working and spading of the
concrete. The Contractor shall make prevision to cover these holas
as the concrecing progresses and parform the closing so 23 to ful-
f11i a1l requirements of these specifications for forms and finish.

Unless otherwise provided or sp2cified, suitable wouldings or bevals,
approved by the Director, shall be piaced in the amngles of forms to
reund or bevel the edges of the comcrere.

An Inverted "y sbaped recess ane (1") (neh deep shall be placad em
the lowest horizontal face of coplags to prevent water from following
the surface to the face of rhe wall,

At all vertical ecastructiom and expansion joints a "V" gerip shall

be used on the {oaide of the forms to provide a recessed "V jofat
1 inch desp on the axposed face of the conerete.

NTSB Attachment - Page 143 NTSB_CityPgh_FernHollow_029-142



:1}\_:-.':;#—,.,‘,,\. iy el o ==

FPorm 106A
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THROWING
DROPPING AND
CHUTING

Formas 479 Contimued.

Forms and centers uaed more than once shall be subject to all

_the requirements specified., If Té-used, they. shall be thoroughly

faction of the Director. The use of forms that have become dis-
torted or are otherwise consider=d unsatisfactory by che Director
shall not be pmit:ed.:—._and;if.cgndenged by him shall-be imnediscely

- L4

removed from the work,” :v.3 ~i .7 -

Fo forms or centers shall be remaved op struck vithout the ex-
press condent of the Direstor, and the ramoval of ail forms shall be
done with great care so as o avoid {ojury to the concrete.

Foms not conformming to the Specificacions shall not be used aad
vhen rejected shall be immediately removed from the work.

The centering under the Arch ribs or ring and forme uader tha floo:
systex girders, beams and other parts of the ::ructure wheze the ver-
tical load of the ccncrete is supported by the formm while ir 12 befng
Placed and until it has aztained sufficient strength to be self suppors-
ing, shall not be struck for at lLeast tweaty days afrer the placing of
the concrete has been finished. The Director reserves the tight to
extend this length of time, if he deems it advisablae, or decrease it,
if he is satisfied the structure will rst be injured by so doing.

FLACTSG

430. concrece for the various tYpes of comstruccion ghall be placed
in confermity with the follouing generil raquicerencs covering tha
Placing of Concrete, Whers stipulated under tae requirements govern-
ing particular types of concrece coustruction, concrate tharefare
shall be placed in strice couformity with such requirements, subject
slso, hovever, Lo compliznce with the general requirements of Placiag
Concrete as herein given whers ssme are applicable,.

4B1. The comcrete, after mixing, shall &t cnce be counveyed to che
place of depasgit in the wozk, in such a manner as to prevent the loss
of mortar and separation of the coarse aggregate from the mortar,

and at all times be so handied that the material deposited shall be
of uni{form composition throughout. The portar paste sust mot ba
pemitred to become separated from the coarme aggregate st any time.

In case of a breakdown concrete may be mixed by hand, to com-
plete the sectiom, provided perzissicn {s First obtained from the
Director. Any comcrata in excesa of that needed to complete a sec-
tlon at the stopping of work shall not be used,

482. Retempering of mortar or concrets vhich has partly bardeged,
thar is, remizing with or withou? additfonal wterials or wmter,
shall not be pammitted.

483. The ingredients of the concrete shali not become separated
during the procass of Placing in the work. concrete shall bae con-
veyed to the poist of daposit so that 4t vill not te throwm or
fall more than 4 fr. Concrete in walls aad piers shall be placad
vith & trewie. Coucreste aksll not be moved iaterly within forms
more than 5 faer.

Chuting of comcrete will not be pemitted with the exception
of a maximwn length of 12 feet from the center of the mixer door.

~l&2=
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CONCRETE ID
BE VIIRATED

PLACING
AND

COMPACTING

CONCRETE

24, linless otharwig: szipulated nn ConcractPlans, or in Supple-~
mantal Specificatione, all eourzute ig forms, including steps and
landings, sewers, stec. , all concrete curbs, coacrete paving bascs
4nd codcrete screet.pavements shall be thoroughly compacted by means

‘of {nterndlHibZatorsTin accordance with the fellowing requiresents,

except where‘otherwise stipulated on Contract Plans or Supplemen-
tatry Specifications or ordered by cthe Direcror.

485. Vibrators for compacting cancrece shill be operated elther
electrically, pagcumxtically, or by intsrnal combuation engines and
of a type satisfgcrory to the Dirzector. The free speed of the vibra-
tor shall be not less than 7000 impulses per mioute, and the speed
under normal load shall be no= less than 6000 impulses per mipute
when operated at 80 pounds per cquare inch pressure for pnewmnacic
equipment, or l10 volts for electric equipment, by iaternal com-
bustion enginas.

When pneumatically operated vibrators are used, the air compressor
and hose must be of sufficienc capacity to delfver air at the vibra-
tor at a pressure not less than B pounds per square inch and in
sufficleat smount to enable che vib—aror tn maintain the specifiad
impulses per minuts. When aic compreascrs of a ra:esd capacity of
110 cubic feet, or an actual capacity of 105 cubic feet, or less,
are used, only one vibrator shall be operated from such a compres-
sor and no other pneumatic equipment ghall be connscted to the com-
pressor while the vibrator is in use.

Per vibrating concrete in forms in which the coocrete {s less than
12 inches ino thicknesa, in corcrete curbs, coscrete paving baases
and concrete pavemenzs, in concrete steps and placforms end fn all
similar wvork where one or moce dimensions of the concrete volume

iz small, the wibratiag clezent shall not be =ote than 1-3/4 fsehas
in diameter.

The Contractor shall furnish and use at least one (1) internal wibra-
tor for each 25 cubic yards of comcrete placed per hour, and he shall
bave one spare unit in resezve on the gite of rke work in proper con-
dicion ready for use at all times.

486. tuhere concrete (s placed in forms, the comerete sksll be uni-
formly spread in horizontal layers not exceeding eighteen (18] ioches
in thickneas, znd each layer shall be thoroughly spaded and the por=
tion next to cthe form cutr with a spade to insure a smooth external
surface. Particular attention shall be given to the working of the
concrete next to the forms a2nd around teinforcing steel and embedded
fixtures or inserts iz a menner that wiil produce g continuous homo-
Beaeous miasg £illing all cormers and angles of the forms and thorough-
Ly imbedding the reinforcement and fixrures and eliminating segre-
gation of aggregate and air pockets,

Afcer the concrete iz so worked and treaced, it ghall be furcher com-
pacted by insercting the internal vibrator icto the concrete for a
period to produce concrete of maximm dengiry. Where possible the
vibrator skall be inserted vertically, Where this is impossibla,

the vibrator shall be inserted at e sufficient angle to reach and
vibrate the entire mass of rhe concrete,

Particular attencion 45 called to che imsertion of the -vibrator iato
the concrete of the irverts of sewers, vhere frequantly it is {=m-
possible to ipsert the vibrator vertically and where concrete of
maximm density is necessery, The vibrator shall be insarced at in-
tervals from 18 ioches to 30 “nches in say horizontal direccions,
depeading upon the thickness of the concrete. It ghall be held (n
posiclon untll a slight excess of mortar appears on ths top surface,
which vill require from five to fifteen seconds depeading upon the
siump of zhe concreze.
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485. ALl concrece shall be vibrated vwizhin fifteec minuces after
placing in the form. GCare ghal] be exercised throoghout che entire
operation of vibrating. The cencrete must not be over-wibrated, and
the vibrator shall not be parnitted to penet-ate fato layers of con-
crete which have been previously vibrated and partially hardened.
Vibrator shall oot ba permitted to come in coaotact with reinforcing
steel, or any inbedded fixtures or inserts. Particular attentiom must

“.be paid to tha vibrating of the adgas and all joints, both tramsverss
-and -longitudinal, of conerste paving bases and of concrate road pave=

ment; and parcicalar strencion 1s agzin called to the secessity of
usiog extreme care in the vibrating of the coacrete in sewer ioverts.

487. The bottoms of floor slabg, beama, girders, etc., which ara oot
to be covered with gunite and which will be expossd when the forms
are removed, shall have the forms coversd with 2 layer 0f cemant
mortar 1/2 inch thick immedfacely in advance of placing tha concretas
and shall oot be pecmitted to dry out or set so as to loosa its
mobility before the concrece is placed on top of {c.

488. cConcrete laid under warer shall be placed by tube or drop
bottom buckst method in borizontal layars about twenty-four inches
in thickness and be placed uaiformly snd contiaucus over the whols
ares beginning at onme cormer, thesce in parallal linas across basa
unti] the layer over ths eac’re area is completed withour bresks in
process of laying such layer or coucse.

.

The layers shall be placed by means of suitable water-cight tubes
(tremie) , extending from the mizer or receiving bopper downward imto
and well below the top surface of tha layer of concrets being formed
by continunus flow of comcrete through the tube. Water auet not emter
tube vwhen concrete is being placed. When placing concrets the tube
must be constantly and Tegularly moved about latersily in such menner
as vill deposit a layer of concreca reasonably uniform in thickngas,
level and yniform and even as to surface. Care »shall be taken in
placing successive layers not to dieturb tha layer belov and to kesp
tha lowar end of tube submerged in the flowing concrets,

Tha laysrs shell be placed by means of a drop bottom buckat provided
vith a suitable cover. The bucket shall be 8c arranged that it can
be lowered to the bottom of the excavation aod vhile resting om the
boztom previcusly laid layer of concrete the latches holding the doors
shell be released and the concepts deposited as the bucker is slowly
ralsed. Care shall be taken in lowering aod raising the buckse
throogh the water not to agitats the water and cauzse currents within
the coffer-dmm in which ths concrets is being placed.

439. Comstruction joints and joints caused by the complecion of a
day's work shall ba located ar points shown on the concrace drawings
ot at such other points as are designated by the Director. The
joints shall be well keyed togetbar, che type of joint and method

of keying shall be subjezt to tha approval of tha Dirsctor.

In case concreting is interrupted &2 any poin: othar than tha con-~
structioa joiats shown on the contrast plans or designated by tha
Director, for a pariod suffictently long for the concrats to atzain
final aat, the Contractor shall removs such coocrsta aa the Dirsctor
deems nacessary,

-1l4h=
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490. Whan joining new concrete to old concreta, or oma day's work
to snother, the old concrete shall be thoroughly clesned of all
dire, skavings, scum, lsitance or foreign macter and shall then

be thoroughly seturated with water. Where the joint is vertical {t
shall be sprinkled with dry Portland Cement; vhers the Joine
approaches the horizontal tha surfaca shall be covarad with neat
Portland Cement Mortar.

491. Steel rainforcemant or bond bars -that_extend ‘through CORSLrUCS e ...~
tion joints, shall be thoroughly cleaned with wire brushes or othep -7 H
suitable applicances of all laitance, or inert mortar, dirt and rust

adhering thereto, before concreting is resumed.

Ld
Care sust be taken that nome of the oil, grease or sosp used for
coating forms, comes in contact with the steel reinforcemant. If
by accident the steel becoums coated or spotted with these substance
they shall be complately remaved wich acida or torches in 2 maaner
approved by tha Director bafore concrating is proceeded with,

492. All concrets masonry shall be completed fc a manner satisfac-
tory te cthe Director, and any concrste thar £alls ro sat op properly
and beccmes damsged before the final acceptance of the work shall

be repaired in gecordance with the ingrructions of the Diractor, aven
tc the extent of removing and replacing the concrata.

433. The Contractor shall protect all concrete from damsge by any
means. It shall ba protected from washing and from ths additien of
excess vater during storwy weather, until suck time gs it has suf-
ficiencly hardeped. It shall be protected from parsons or animals
walking ou it before it has sufficicncly h=rdaned. The Contractor
wust oot permit any teaming, trucking or wmoving of any haavy load
upen or over any comcrate until permission iz first secured from
the Director.

494. Arch ribs aball be comcreted in sections with intervening
key-vays aod {n the order degignated by the Director in the field
or 2s shown cn the coatract plans. .

495. The faces of the sections in arch ribe at kay-ways shall be
in a plane perpendicular to the sxis of che rib and shall have
indented keys ap showa om contrsct plans.

496. Arch rings shall be concreted in lomgitudina]l strips; these
strips shall be as wide as possible £o permit tha strip to bda
concreted in a2 day's run. Concrating of a strip shall be carried
on simultaoeausly from both ends towards and coopleting at the
centes. The first strip to be concreted shail be o or adjacent
to the ceater of the arck ring. Wbers there ars a series of arches
this strip sball be concreted in all adjoining archas befora an
additional strip is placed ian any of the adjoining spans. The
subgequent stripa of the arch rings shall be placed in lins in the
ad jolaing arches. The longitudinal joints between the arch strips
shall be well keyed together as hereinbefore specified for con-
struciion jolints.

497. Floor systems, consisting of floor-beans, sidewalk brackats,
stringers, curb-girders and floor slabs may be concreted as & wono-
lith or by eeparate operatiocns as follows:--The floor besmns, sida-
walk brackets, stringers and curb-girders ar one operation; tha
roadway floor slab at aaother operation and the side-walk slab,
fzscia girder and curd at another, provided the Contracter furaishas
aod piacas, without additiooal cost €o the City, 3/4 iach squarae
twisted or deformad bar dowels 26 {nches long spaced 24 (nchas apsrt
conuezciag roadway floor siab to £loor beams, stringe=s and curb
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The Contractor ghall notify the Director which method he proposes
asing in placing the floor system. Also furnish hizx with che waight per
lineal foot of bridge of his falsework for the floor syscem. The Direc-
tor will then furnisk the Contractor with & skatch sboving the order in

which.the var{ous sections .shall be concreted.. : - -

498. The form for floor systems on arch rib or ring Spans ghall be sup-
ported.upon the arch zibamemg-m.shumhsba placed uneil afrer
tha ceccering has been struck from under the Tibs or ring.

Structure. Where columng have €aps, a constrnction joint may be placed
between column shaft and cap.

500. ‘Merever in che design cross valls aye used ingtead of coluens
and, floor beans, they shall be conerated after the areh rib or ring
bas beet ficished, Bases for walls shall be econcreced and refnforsiag
dowels placed during che coacreting of the arch rib' or ring as showa
oo the conzract placs,

501. The spandrel walls shall not be concrated aoril arch ceateriag
bas been removed,

302. Copings which project beyond, or recess into tha place of tha
supporting wall shall not be concrered uncil the supporting concrece
has taken {ts final sec.
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FORM 106A.

FINISd
RATURAL 503, It is the purpose of the Director to leave ths vatural finish
FINISE on tha concrate as it exists when tha forms sre removed. Extrems

care must be exereisad {n huilding the forms, spading snd vibrating
tha-concrete and {n removing the. forms ‘so that all-crevices and
surfacas vill be well filled straight and smooth and.without bonsy-
combing.

HONEYCOMBED 504. Where honeycombing occurs in any concrete constructiom that to
CONCRETE any extent affscts the appearance, strength, permanance, or other
BECONSTRUCTED desired cequirsments of the structure affected, the followiog remedial
meagures shall be carried out at the Contractor's own axpense.
L

If, after careful examination or inspection by mesns detarmingd by
the Director, it fa found that honeycombing exceeds 1/5 the thick-
ness of the concrete in the structurs affected, the entirs section

- of the structure affected or any portion thereof to the extant
datermined by the Director shall be entirely removed and reconstruc-
ted with nev matarials to the satisfaction of the Director.

BONBYCOMBED 505, If the depth of honeycombiag is found to be less thas 1/5 the
CONCRETE thickness of the structure involved plestering dona in conformity
FLASTERING with the following requirementa oAy be pesmitted:

The boneycombed concrete, and comcrete around same to the area and
depth determined by the Director shball be cut out and removed and
retempered cement mortar coatzining 2% or 3% of Lime vhick shall be
permitted to staed for two hours aftar ariginal aixing and which
shall be remixed three times during this period Withour tha addition
of vater shall be applied by throwing tha first coat with a paddia,
the cut sucface of the ccrerete having firat beez thoroughly vetted,
but not saturated. In about two days the remaining axes shall be
£illed with simflar mortar which shall be trowvelled i{o place. After
this second application has becoms somevhat £irm it shall be marked
vith bosards to sgree with the grain left by the forms on the rest

of the structure. It shall theso be given a brush coat which will
8ot cooceal the board marks previously placed. Aftar such operation
the restored portions shall be kapt aoist for a period of 7 days

by means of burlap humg over thes and sprinkled with water.

CURING 506. The Contractor has the option of curing concreta by eitber of
CONCRETE AND the following mathods subject to the linitations specified undar
GROUT each type.

BITUMINOTS 507. Bitumincus Curing Compound may be used only for curing pave-
CURING mant bases vhere bitiminous cushion or bituminous surfacing is te
COMPUGND be applied. The curbs shall be protected with building paper aa

any curing compound deposited oo ths curbs ztst be removed.

The Bitumiaous Curing Compound shall conform to the raquirements of
Section 190 of the Materisl Speciffcacions ead shall be applied as
specified in Section 508.

COLORLESS 308. Colorless Transparent Fila Curing Compound may be used for
TRANSPARENT curing all concrete except concrete paTepant bazas oo vhich &

PILM CURING cement sand cushion {s te be appiled or concrete to vhich futurs
COMPOUND concrete i3 to be bonded. It 2hall be applied ({n the following

manner and shall conform te the Specificscion for Marcarials,
Secticn 191,

Tha curinog material shall be appliad uniformly by means of an
—approved presaure spray distributor at the rate of one (1) gallom

to each 20 sq. yda. of surface for the bituminous curing compound

and one (1) gallon o eack 30 8q. yds. of surface for the colorlsss
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BUILDING PAFER
CURING METHODS

BURLAP AMD
WATER
METHOD

CURINC TDE
PORTLAZD

CONCRETE

CURING TTME
HIGH EARLY
SIRENGTH
CONCRETE

- -protected from alltraffic or abnslfc-*-utlgn_-frm ‘any sourcs.

508. (cont.) transparent £ilm, and it ghall be go applied that the
concrecte surface is coopletely coated and sealed ar one applicattion.
The curing materfal shall be applied lmmed{ately after the concruce

surface to be cured has been finighed and before any marked dehydra-
tion has occured. After the surface has been cbated, ic shall be

Compleza duplicate spraying outfits ahall be on the site of tha
work where this mathod of curing ts adoptad before concreting is
started. e ~

7 ST THOS WA i,
.'.-'.:\'.:.FH.._._' ‘h__ B
509. Building Paper for Curting Conmcrete =1y be used for curing all
concrete where it can be applied i{n aceordance with the following
spacification. The paper shall coaform to the requiremencs of
Section 192 and of the Specifications for Msterials,

- aran i

Buildiog paper uced for curing purposes or for protection shall lap
at least 4" at any joint., The joints in the paper may be tlued to-
gether or held in close conrace with surfaced wood strips 4" wide and
weighted sufficiently co prevent misplacement. The lap shall be mada
with tep sheet on the bigh side of the grade. The edges of curing
atrips shall be firmly held in contact vith the ground, forms, or
adfoining pavement to make the covering air and water-tighe. This

is the important feature of this type of curing.

510. All concrete may be cured by placing a doyble layer of burlap
over the concrete as soon as it can be placed without discurbing
the concrete and keeping the same wvetr by frequent sprickling during
the Tsgaired curing period.

All Portlsud Cement Concrete sball be cured for 7 days before
traffiec will be parmicted to uss sane or any load applied, except
concrece sidevalks which may be opened for pedescrian trafffc afrep
5 days, provided curing is continued for the 7 days,

312. ALl HAigh Early Strength Concrete shall be cured for 3 days
before traffic will be permitted to use same or any load applied,
except concrete side walks which nay be opened for pedestrign
traffic after 2 days, provided curing is continued for 3 days.

-148-
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FORM NO, 106A.

DESCRIPTION

CFE TR e

SANDSTONE CURB
DELIVERED -
DRESSED ox
PARTLY DRESSZE

EROXEY STONX
CURB DRAIN

SITTING
SANDSTONE
cuze

SANDSTONE CURS

513.-..'.uuluou;__clxb_,__ghld_l_.l_-.ggu}sl; oL .sandstons furnished . in COR=;oce: o mjmar

a

' A"ﬁm;iﬁlh raquitements” govetaing Qualityland Tests ‘of ‘Bection :
132 aod the requirements governing Dimeasions sad Dressing of Seetfon

137- for sandstoce curb and set in place in 2 broken stone foundation
and corb drain in conformity with the following requiremencs, Ualass

-‘otherviseighowa yon “the'Contract?Plans ot “provided in ‘supplementsl or

specizl specifications all work shall conform to the detsiled drav-
iogs for such class of work contained in the Standard Plang M-126A
M-127A.

The delivery of sandstone curd oo the site of the work efther undressed,
partially or fully dressed, shall be optional with the Contrasctor. How-
ever, vhere spalling, or other damage, occurs to such dressings of curbs,
ths cuch shall be rejected avd removed' from the lina of work.

4 trecch 18" in width shali be excavated to a depth of 3 feet 0 inches
below the finfshad curb 8rade and ftlled with broken stona to form a
curb drain. The stonma for curh dzains shall conform to the require-
meacs of Sections 130 and 131 insofar as sane are applicabla.

All stone curb shall ba get in tha following manner;

The broken atona bage shall be levalled off at an elevation ahout one
ioch below the bottom of the curbstona. A layer of building paper,
Or tar paper, threae inches wider than the curbstona shall be placad
oa the broken stone base symetricsl with the cancer line of curb~
stone. On this layer of concrete mized as herein apecified shall be
placed at least two inches deep and lavelled off uaiformly,

The concrere shall be mixzed in the proportions of ons part Portland
Cement to three parts of sand and five parts of grave! psssisg & 3/4"
screec with only sufficisnt water added to make a stiff mix, Tha coa-
crete mus: be thoroughly mixed snd they may be mixad by hand,
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FORM RO. 106A.

SANDSTONE CURB Cont fnued,
—_—— e e Lantinued

Backing. The trench at the hack of tha curb 5ix (A} Inches Ln width,
where thers 13 A aldovalk pavement adjointag, shall be filled with
htokcg_a;qqu__yp Fo.the subgrade.-of -ths . gidawaik foundation; whace

. tlgsfn,ggggg;g}gsglk&qym:g_:h._::_e_x;s'fﬁfnt-:zhn-.ha:k__ot the curb
stall be filled within 4 foot of the curb gradc. The ditch f(a
froat of the curb shall be filled t2 ‘the subgrade of the roadway
pavement with broken stone and covered with rar paper. The curb

& shall bq backed up-to the top vith suitable marerfs]l wall raroed,

amd the placing of broken stope and back-£filling shsll be done as

s0on as the cuzb is ser.

Cutting and Where sidewalks ars disturbed or damaged in setting the
Replacing curb, the Costzactor shall Tepair the same ag hereinbelow pro-
Sidewalks vided in accordance with the respective condirions existing. Tha

loam between the curb and the aidewalk shall be replaced with sult-
able top soil to a depth of three (3") inches and the area shall

be seeded with a good quality of zzass secd. Bzick sidewalk pave-
zmeat skall ba relaid for a distance of not to exceed eightean (18)
inches back from the i{nrar edge of the cuch. Flagstooe sidewalk
Favements extending to tke curb shall be removed gnd ryecut eo fit
the curb and then relaid in & vorkmanlike manner, Concrete slde~
valk pavements when damaged or disturbed shall be Cut to a true
line parallel with ethe curs and at least eight (8") inches back

erial at the Centraceor's 2xpenae. All of the foregoing wurk and
tke repaving ar Tepairing of sidewalks shall be done and all mac-
erizls therefor fyrnisked ig accordance with the requirements of
these Specificacions ror the various classes of work ana wmatetlaie,
The cost of the repairing and vteplacement of tidevaiks, pavecocts
and the cut:sing of the gsame to line and grade as above provided
sball be {ncluded in the price bid per lineal foot for Sandstone
Cuxb.

Nev Sidewalk Wien in the opinion of the Director the work cannot be
satisfaczocily done without the removal of a larger porcion of
the sidewalk than hereinbefore provided, the Contractor shall,
vhen ordered by the Director, relay the sidewalk with mew mac-
erial at the price bid PeT square yard for "Sidewalk Pavemens"
of the type and kind ordered,

Care to be Care must be exercised in handling and setting all curb no:
Exercised to ehip or otherwise dazage the edgss or Joints thereof.
Dersngement to Skould any settlezen: of the curd aceur, or should it be

De Rectifisd. pushed out of line or in 4%y other way deranged o- damagpod beiore

the pay=ens of the firal @siinate, the Contracror will be required
to rzlse, reline, redress or Teplace all such cuzh ag the Direccor
22y requlre.

-1 En
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FORM MO, 106A.

Requirementg

Raquizemsants

Radfi

Tangeat
Closures

Requirements

Description
and
Requirements

Bar
Bz info-ca-~
Dene

DEFRESSED CURB FOR FRIVATE DRIVEUWAYS

514. At the respective contract uniz prices for warious

typ=s of Concreta sad Stone Curbing, ths Contractor shall
construct depressed curb ina copformity with the deta{ls shown

on the Standasds fov Comstruction M-126-A & M-127-A, or on
Contract Plans to the pumber and in the location ordered by

the Director ia the field. Whare Contract Plang designate an
appzoximates mumbe= of drivevays, it is agreed thar this is given
for ica wozth as information to tha Contractor, and shall mot be
consldered as in any way affecting cthe amount of depressed curb
Tequired to be constructed for privace driveways. Intending
bilders are requived ¢o ascartain in their own way the probable
nunber of private drivewaye which may be required. Compensation
for Depressed Curb shall be includad in the price bid for Scraight
Curb of the respective types.

SARDSTONE RADIUS CuRs

515. sacdstone ®adins Curb shall conform 7o tha foragoing ra-
quirements garzralng Sandstone Curb, except as otherwisa providad
and gupplemented by the following requirementa.

The curbs shall be cut to the radif shown on the Contract
Plans or orderad in the field by the Diractor. The finishad Radiug
Curb shall be not less than 3'-§" long. All closures must be mede
with cangents vhen necessacy to 8ive lengths of not lass than 3'-§=,
Zbe full length of curb used in such closures will be paid for as
Badius Curb. Stope sat to radii of 100 £r. or more will not be
considered as Radius Curb but sha]l be peid for as Straight Curb.

GANITE CUEB AND GRANITE RADIUS CORB

516. The stone furnighed for Granite Curb, shall coaform to the
requirements of Sections 130, 133 and 138 scovarning Cranita Curb.

In all other respects it shail coaform to the rsquiremants govarning
Sandstons Curb and Sandstone Radiug Curb.

PLATN CONCRETX CuURB
FLAIN CONCRETE RADIUS CLRB

517. Plain Concrete Curb ana Plain Concrete Radius Curb shsll be
constructed in conformity with the details shown on the Standard
Plans M-126-A & M-127-A. If the curb is constructed without stsel
bar reloforcemesnt (t shall be constructed in sections & fe. in
length, except &t closurss vhers the lengths shsll be adjusted so
that the minimom length shall uot be less than 3'-6"., The sections
shall ba separsted with two layass of tar paper, which shall be
triomed to the neat lines of the finished curb.

Where tha cuzb 1s constructed wich bar rzicforcemant, the
length of section shall be not.lass theo 15 fr. por more tham 20
ft. aocd each sectionm shall be separated by 2 joint £illed with two
layers of two-ply rar paper for the full wideh gnd depth thereof.
The tar papsr shall be cerefully triomed to the neat lina of the
firished curb.
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Removing
and

Ressceing,

Dressing

Curb,

Description

SAMDSTONE CUR3 RECUT AND RESET AMD STONE CLRE RESET

S518. The Contractor shall recut apd Teset, or raget as is
destgnated iz the proposal, old curbing found in place on tha
line of work. The curb to be recut and reset shall be that
ordered ig the field by the Direccor.

The old curb and broken stome drain shall be tzkem out
by the Comtractor and stored aloog the line of work in locacioans
and in the manner approved by the Director. The trenches shall
be excavated, a new broken stone drain and eurb foundatfon con-
structed, and the curb shall be sec and backed up, and all other
work in connection thezewith shall be done {n strick accordance
wvith the specifications for “Sandstone Curb," and the cost of
21! che above work shall be tncluded in the price bid per liceal
foot for wvork done under these Items.

The top shall be axad to 2 Plane surfaca of noz less than
£i7e (5) inches widrh throughout izs vhole length and the edzes
Cut tod & true line. The depth shal! be not less than twency (20)
inches, unless ozherwise stipulsted on Concraer Plags, or in
Supplemental Specifications. . The front shall be rough pointed at
right angles with the top for a depth of twelva (12") inches.

Tre back ghall be pointed off vertlcally for six (6") L{aches be-
low the top. The recutting cr reseccing of radius curb ahall be
included under the pTice for recuttiag and resecting curb,

Where sidewalks are disturbed or damaged in resetting the
curb, the Contrzctor shail do all vork fecessary for placing che
nev curb, acd shall repair the sidewalks in accordaunce with the
requirements stipulated for “Sandstone Curb.”

CONCRETE MARGINS

519. Concrete Margizs Type ! and 2 shall conform to the
sections shovn on the Standard Plan M-1a7-A and shall be laid (a
accordance with the specifications for Concrete Bass.

The exposed gurface of the axrgin shall be finished to =
true surface, fluzh with che surface of the adjoining pavament.

Compensation for the abore work shall be included {n pay-
ments made for concresze base aad the reapective type of surfacing,

-152-
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FORM BO. 1064.

Daseriptioa

for Concreta

Sob-Grads.

Forwme and
Bize of Slabs.

Placing
Slabs.

CONCRETE smlm_us_

320. Coacrats Sidavalks shatl ‘e u‘{‘ of & base of gravel,
air cooled slag, or broken stons -| Loches in depth, and &
slab of Portland Cement concrate 185 {nches {n depth. The
sidevalks shall be laid with & slope conforming® to the details
of sidewalk eongtruction a9 contained in the Standards for Come
struction, and tha work shall conform therato fn all respects
unless otherwise shown on the ‘Contract Plans or ‘ovdersd ic the
fisld by the Director. Acceptsble cindsr or clinkér conforming
to the spacificacisns for einders may be used in the bage.

Coucrate for Concrate Sidevalks shall conforn to tha rg-
quirements of Class "A" Concrate with sedium class of courss
4ggTegate, Tha total amount of mixing watsr usad sball wot ex-
ceed 5-1/2 gallons per 94 pounds of canant,

The excavation for the sidawalk batwren the surfaze of 2he
finighed sidewalk snd the sub-grads of tha foundsgtion shall be
included {n the price bid PeT" syuars yard for Comcrats Sidawslk.

+

The forms shall be smooth, free from warp, of sufficisar
strength to resist springing out of line snd of a dapth to coa-
form to tha dapth of the finished sidevnlk., They shall be well
staked, thoroughly braced, properly snod accurately sec to the
established lins with thair upper adges conforming to che proper
finished surfaca.

The sidevalk slabs shall not be more then efx (6) faet in
langth, nor shall they contain smore than thirty-aix (3§) square
feat of surface area. : '

Tha concrete sbail be depositad between cross-forms in al-
ternate soactions foraming slabs of the dimensions bereinbafore
required, and ghall be properiy tampad sgeinst cha forms. The
surface shall be f£inished with a wooden flost, cars baing taken
to thoroughly compsct the comcrste and the wearing surface, vhen
finighad, shall have a modarztsly rough surfscs. On steap grades
tha surface shall be roughsnsd, as ordered by the Director iz the
field. ‘%orking with s steel rrowml is expressly prohibited. Ad-
jacent slaba shall be separated by 2 layers of Tar Paper. All
edges cf che slab shall be finished to = radius of about three-
eighths (3/8") inch, Tha application of cemsnt te heascen harden-
ing is prohibited. Pxcess water shall be remrved with a rag or
mop.

Tha Contractor shall #d just manhole and catch basin cast-
ings where ordered by tha Director for sidewvalk coastructisn in
accordance with the speciications for setzing castings in Section
539. Mo deductions shall be mada for the area of City castcings
vhich are within the lines of che 8idevali as shows oo the Contract
Plans or ordared by the Director.
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FORM MO, 1064.

Expansion Concrats sidevalks shall be provided with 1/2 {pch ex-
Joiacs i pansion joincs, extending cha fmll depch and width of the slsh,
at interwvals not exceeding 50 faec, at all streez and way inter-
sections, .and along all abuteing curbs and eaech basing cistings. '
Whed stipulsted on Contrace Placs, or in Supplementcal Specificationg
or ordered by the Director in the field, they shell slso be pro-
vided aloog walls, bulldings and other structures, and at othar
locations decarmived by the Direzeor. Expangion ‘joints shall be
constructed of Cork Board ‘expansion Joint material conforming to
the requiremsnts of Sactiom 179.

Payment shall ve made ar ths contract uait Price par square
feet for the types of expansion joint filler constructad in com-
formity with the vequirements of this contrace, =t

FLICYTONE SIDEWALKS

Description 5Z1. Flagstona Sidewalks aball consist of a graval or cinder
’ ) base 4 incheg in depth, a sand cushion 3 {ncheg in dapch, and - -
a flagstons wearing surfece 3 inchas in thickness, msking the
total thicknass of tha coaplatad pavemant at least 10 inchas.

Dimsnsions Unless othervise specified the flags shall have s wideh
equal to the width of the pPavement, a length of not less than -
four (5) Zeat and a thickness of ac least thres (3") inches.

Surfacaes, The surface shall be sawed to a4 plane, fres from warps,
Edges and depressions of projections., The edges shall be pitched to true
Joints l{ne¢ and sguared for the full depth of stopes. Tha Joints

shall be ege to straight surfaces and ar right angles with the
line and surface of the velk, for tha full wideh and thickness
of the stoopae. ’

Laying The flags ghall be set with close joints sod with & firm
bearing om the cushion throoghoot their entirse. sres and broughe -
to the requirsd grads and crose-section. Where ordersd, the
top and edge of the flags shall be trimmed and rrved aftar tha
flags are laid. .
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TORM NO, 1064.

Description

Dascription

Crading, etc.

Recutting and
Redrassing.

Description

CUTTING FLAGSTIONE SIDEUALK TO CURB LINE

522.  Vbare exiating flagstons sidewslks axtecd to the curb
line, tha Coutractor, when ordersd by-thaDiractor ‘shell dress
the edge of the flagstons to eonform to the face of curh mad
guctar.,

523. Tha Contracter shall, when raquired upon the Contract
Plans or orderad by the Director, recove, stors for subsequent
use and relsy flagstons sidewalks on a new base.

411 work and material shall conform in avery Taspect to
the requiremants of ths Specificacions for “Flagstons gidewelks.”™

Tha Contractor suall furmish new stoma to replace stone
brokan or damaged duriag his operatiocna.

The prica bid per square yard for work undar this Iten shall
include all grading required for tha relaying of the sidewalk, un-
less expressiy provided to tha contrary on the Contract Plans. Tha
disposal of surplus material and the removel and d1sposal ot cha
old base, shall also be included in tha price bid per square yarxd

The stone shall be recut aod redressed sc that tha edges,
Joints and surfaces of tha same will conform to tha requiremsat
stipulsted in the Specificecion for "Plagstoos S{devalks;™ cha
cost of this work shall be included in the price bid per squars
Jard for work done under this Item.

BRICK SIDEWALES BELATD OM NEW BASES

52. The Cootractor shall, when crdered by tbe Director, talasy
and gdjust old brick sidawalk pavement on s pev base whers the
sans haa been damaged or disturbed by the exscution of work wder
this Contract.

The extent of the sidewalk to be ralesid shall conform to
the orders of the Director given {n the field, The old bricks
shall be relsfd in a worlmanliks msmmer on a sand cushion two
(2") inches in depth laid upon a base of cinder or gravsel four
(4") inches io depth. As soon ss the bricks have been laid, tha
jeoiata shall be £illed and the pavement covered with dry sand and
the pavezancr shall ther be rammed to s firm bearing with caiform
surfsce and brought to the required grade and cross-sactios.

The Contractor shall fuznish zew brick to raplace the
originsi material when smne is broken or damaged to the axtest
it is unfit for relaying.
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FORH WO, 108A.

ZRICK MANBDLES
Standard 330, The datails and dimengions of standard manholes of the
: Hmh_nlu -various classes are given in the "Standards for Construection,™: - . .. A

and on theContract Plans, and all stendard menboles shall
conforn thereto.

Special Where' special details are shown {n part for manbolies on the
Macholes anrd Coatract Plaus, the remazinder of tha mavhole not shown ehall conm-
Detalls form to "Scandards for Construction.*

Brick and The brick masonry in the mankoles shall be built with cows-
Coucrate mon magonry brick conforming zo the requiremsatrs of Section 159
Masoury and the Coastruction of Masoory shall conform to the tsquirements

of these specifications goveraing Brick Masomry.

All concrate masonry shell be furnishad in placs in eccord-
ance with the requirements of these specifications govezaing Coa-
creta Constzruction Ciasa "A."

Excavation, Excavation, back-filling, repaving and all work incidenta}

Back-Filling, thereto shall be dome in accordance with the Specificaetions sod

Ete. provisions for this class of work under excavation, back~-filling,
apd repaving,

Bond. All brick shall be laid in courses of bheadars snd stretcbhers

and there shall be ac iesast one {1) course of hsaders to every four
(4) courses of stretchars.

Mortar The axterior surface of the maunholes shall recaive s one-
Plastar. haif (1/2") inch coat of Portlsod Cemsnt morter, which shall be
applied a3 the brick work {s carried ap.

Iavere. Inverts of Class "A" manholes shall be formed by bedding
split sections of terra cotta Pips 1o full beds of mortar sod
the grade of the invert shall conform to the grade of tha sewer.
Ioverts of manholes, Classes "B" and "C,” shall ba formed by .
molding tha same in & concrete bess.

Castings. Machole frame and cover castings and manhole steps shall
be furnished by the City ard will be deliversd upon the site of the
work free of cost to the Contraccor. Tha Contrsctor shall place
all castings on ths brick work im full beds of mortsr. The top
of tha castings shzll i{n all zagas conform to ths establishad
g7ada and cross-sactions of the Straat.

Steps Cast iron steps conforming to the decail shown in tha
"Szandarda for Coastructicn,” shall be placed in sach manhols.
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Pricas to
be B4,

Timir cpdeaimem

Platforms for
Terzra Cotts
Pips Bewers

Description

The unit price bid per sach for stendagd or spacial man-
holes shalil be s lump sua price per msnhole, complate (n place,
unless otherwiss stipulaced on contract Plaas or 1in Supplemsntal
Specifications. =5

s+ .5 sme IIMBEER PLAYFORM- : ..

531. Ualess otherwige raquired on l:El Contract Plaus, all
timber piatforma io foundatioms for cerrs cotta pips sewers
shzll be comscructed as follows:

S§{lls shall be laid transversely in ths treach aod
planking sacurely spiked thereto. The dimensions and che
apscing of the timbers and planking to ba used will be given
in the fisld. When ordered in tha field, the Contractor shall
drive four inch by four ineh (4" x 4") tinhers into the Bottom
of the excavation to a satisfactory bearing ana shall spiks
the s{lls to the same. <The prica bid par thousand fast board
massure (M. £. B. M.) for timber placforms shall inelude fr=-
nighing and driviag auch hand piles.

EXTENSICH OF MANEDLES

532. Under this item the Concracror shall extend brick man-
boles to conform to the detafls shown on the contract plmns,
or as ordered by the Director in tha fiald.

ALTEXRATION ARD ADJUSTMENT OF CATCH BASINS, IRLETS AND MANROLES

533. Undar this item the Contractor shall alter and sadjust
brick eatch basins, inlets and manholes vhezra said alterstion
requires same to be raised or lowsred more than twelve (zr)
inches, or alter or adjust catch basins and inlets to ling
vhere said change in glignment 1s more thap six (6") inches.
Whan slterstion and adjustmsne of catch basing, inlets and
manholes are less than the dimsngions above spacifisd, pay-
ment will be considered as having besn included in othar items
of work.
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FORM NO. 1064.

Description.

Storage and
Rasetting
of 0ld
Cazcisgn

PARTIAL RECOMSTEDCTION OF CATCH BASING AND INLETS

534. Under this item the Contractor shall, when sbown oo thg
Contract Plans, or as ordered DY the Diractor in the field, . .
tear out existing catch basins to the top of stanch plate, and
inlets to the favert of cutlet pips, and rsconstruoct with new
brick masonry to the lines and grades determined in the fieid.
The entire inside of the structures shall receiva g cost of
Portland Cement mortar ons-balf (1/2") fnch in thicknesgs.

All cagtings vemoved, either for axtepeion, altaratioa
aad adjustment or partial recomstruction of brick catch basins,
inlsts and manholes wodar ftems of work bareizabove dascribed,
shall be carefully etorad by the Contractor and rasset oa the
reconsiructsd or altersd brick strocture. All csazings ghall
be placed in a workmanliks mennar upon a bed of mortsr, Con-
tractar is rasponsible for all broken, lost or dastroyed casz~
ings. Old castings mot raquired to be used on the work, shall
remain the property of and be disposed of by tha City.

PLACIRG ADDITTONAL WEIR CASTINGS

534A. Where shown on the contract plans or ordered i3 the figld
the Contracter shall place wair plate cascings, furnished by tha
City, 1o fronc of existing catch basing. Weir plates shall ba

set in 1 bed of Portland Cement mortar and brought to the required
grade. All che foregoing work ehall be incloded in thae unit prices
bid respectivaly for naw pEvamsats or repaving.
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ERICK MASOMRY :

535. A1l brick for masonry shall conform to the requira-
ments of Section 169 of the Specifications for Matarials, .

Tha brick shall be culled on the ground by the Coatractor
acd all condemaed brick icmediately removed from ths work. Bats
shall oot be used in the work except where necessary for making
2 closure. The contractor will be required to hendle tha brick
in such a manner ag to prevent breaking and spalling of the
edges. Brick that are chipped or spalled shall not be peTmitted
in tha work,

Each brick shall be bedded in full Joints of Portland -
Cement wortar on its bed, ends and sides. The joints shall
not exceed one-helf (1/2%) inch 1o thickness and spacial care
shall be takzn to make the faca of the brick worx smocoth. 4il
exposed surfaces shall be neatly strock with a trowel or peinted
to the satisfaction of the Director.

All bricks shall be thoroughly wet bafore being iafd and
all surfaces of old masonry or of completed work opon vhich
brick are to be 1sid shall be thoroughly cleaned and wacted
before bricks are laid. Brick masonry shall be laid in hori-

Tha construction of brick hagonry in cold westher shall
be subject to all the provisiocns of Concreting in Cold Heather.

During the progress of tha work the Contractor shall pro-
vide suitabla barricades snd covering so as o protect the work
during the progress of its coustruction sad to pravant damage to
the gamm.

Water shell not be parmitted to flow over brick masonry
dirring its constructiom or at any time unci{l the mortar has
£inally set.

SPECIAL CEMENT SUBSTITUTED FOR PORTLAND CEMENT

536. Waen indicated on the contrace plans or szipulated in
Supplemental or Special Specificacions or ordered io the field

by the Direstor, the Contractor shall substitute digh Zarly
Strength Special Cement for Portland Cemenr for aixing con-

czeta required undar any of the items of work included in this
contract. Whare such subsrituciss is ordered, the type of coa-
struction affected shall conform to che requiremects governing
sama wirh the excepcion that Curing and Procaction shall conform
to cthe requirements harein gilven therefor vhar High Zarly Streagrh
Concreta 1is uged.
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Extra Cocncrete

Kind of
' Reinforcemens

Bends and
Books

Paymsnt mzde at the contract unic price per bag of 94
pounds each-under “this frem shall be add{cional to paymeat sada
at the contract unit price for ths respective {items of work
affactad and skall be full.compeasation for all additional cost
aod expense involved.  However, no paypent shgll ba made ac the
contract unit price under this fteam for any type of concrate con-
struction requiring High Early Strengtk Concrece for whizh othar
coatract unit prices cac be applised. . |

537. Extra Concrete ahall be all miascellaneous concrate not
shown on the contract plans or which cannot be properly class-
ified under other items of work included in tha coutrsct that
is constructed in conformity with orders given in tha field.
HBowever, whea specially stipulsted on Comcract Plans or in
Supplemental or Specigl Specifisations, concrate construction
shown on the Contract Plans shall be included for payment at
contract mnit price for this {item.

TUnless otherwise stipulated coacrate eonsiruction dora
todar this item shall conform to the requirewsnts of the con-
tract goverzing Class A Concreta, and peymant made at ths coa-
tract unit price shall be £ull compensazion for tha coocrete
construction ccaplete in place including forms, tooling,
finish, construction joints and sl]l labor required to provide
proper worimanship for the type of structurs involved.

STEEL REINFORCEMENT
PAERTCATION AND ERYCYION

538. stesl Beintcrcement Bars conforming to the raquirements
of Section 144, skall be provided for all eteel reinforcement
sbowa and specified, and shall be of the length and shape sti-
pulated. When plain bars or deformed bars aras designated such
types of bars oust be furnished. Whare soch dasigngtion 45 not
mide, eithar plain or deformed bars tay be furnished, the defor-
med bars to be of approved typas.

Whers curved or bent bars are Tequired on the Comtract
Plans, the seme shkall be bent to the radius shown thereon, All
bends shall be made cold, excapt that, when permittad by che
Director, books {n bars 3/4 inch snd larger bent to a radius
net exceeding six (6) times the diameter of the bar may be
brought to & dull red heat and tban bant.

Bars which bave been bant ghall not be s:raightened and
used in tha work and oo bars shall be used which havs any kinks

vhitever or any bends not called for on the comtract plans or
ordered by the Directer in tha fisld.

=1f1=-
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" Spdeingand -

Holding

Splices

Splices - Bew
Paid For

Splicas mot
Called for on
Plang

Splices -
How Made

338, STEPL REDTFORCEMENT Cont {nued,

Ve "'-‘ﬂlf'fti&é%:ﬁ; bars’ or wire mesh shall be sccurately placed

in°the proper position and secured agalost displacemant by using
aonealed fron wire'of not less than No. 18 gauge, or suirabla clipg
at intersections, acd by the use of petal or concreta chairs, or by
@metal-hangers *or-sihir-approved SEPPOEL3. “The methiods used shall ~
be subject to the approval of tha Directer acd shall be such as will
hold the bars securely and Zirmly {n position during concrating.
Supports and ties shall be Rot more than 3 feet cencer to center,
unless otheswise permitted by the Director.

Woere splices in Teinforcing bars are located or dinensions
on the Contract Plans, the splices shall be mads as thareon re-
quired and as herefnafter specified.

Whera the steel refnforcement {s included {2 2 lump sum
bid, such bid shall include the cost of all splicaz skovn on the
Contract Plans. Where the gteel Telnforcement is nor faciuded
in a lump sum bid, but {s paid for under unit prices bid therefor,
the steel in the cplices will be paid for at the unip price bid
under such items, No Payment will be made for splices not called
for on the Contrazetr Plans, but which are permittad by the Director
at the request and expense of tha Contractor.

Tha Contractor may st his own expense and only when permleted
by the Director, make addizional splices nor shown or required on
the Ceatract Plans; such a2dditionsl wpllces shall conform to tha
requirements hearein above spacified, and shall ba made in che loca-~

“tions acd in the manrer ordered by the Direcror.

All splices ghall be staggered. Unless otherwige required
on the Contract Plans, ths splices shall conforn to the following
requirements for Bond Laps and Contract Laps. 1In mo case shall the
bars be lapped less than two (2) feecr.

Bond Laps shall be made whers it is possible to get two and
one-half (2-1/2")inches of concrete in che clear between the two
parts of the splice and between ad jacent parallel bars, the clearance
to be obtained for the full lengeh of the splice. In Bozod Laps, the
bars ghall be lappad at least forty (40) dimmeters for deformed bazs
aad at least £ifty (50) diamaters for plain bars,

When a Bond Lap caanot be made, as befoze deseribed, a Con-
tact Lap sball be used. Tke Contact Lap shall be made by placing the
bars in actmal contact with each other and wiring the sams securaly
togather. 1Ino Contact Laps, the bars shall be lapped ar lsast forty-
five (45) diameters for deformed bars and at lazst ainecy (90) din-
meters for plain bass,

Splizes in structural steel reinforcement shall be located
at the points and made in the manner shown oz the Contract Plang,
Io arch ribs that are concreted io sectioas wirh the splices located
in intervening key-ways, the holes for field splices shall be drilled
and field splices made after tha secctions have bean concreted.

=T&F o
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Proteaction
of Steal

Claaning
Reinforcemane

Expansion
Joints

Setting
Castings

STEEL REIRFORCEMENT Continued
—_——eoTal onfinued

538. ALl reinforcing steel shall be carefully stored on che
site of the work and Frotected from the injurious effeces L H
the elements. It shall 2t a1l tines be so handled and scoped
48 to-prevent dfstorring or bending and the placing of rain-
forcement that has becoma heat or distorced shall not be per-
mittad in the work

All reinforcement, bafore being placed {n the vork, ghall
be thoroughly clesned of 11l loose rust, scale, dirt, gresase or
other foreign matter. During the progress of tha work, concreting
shall oot proceed uncil all foreign macter adharing to che staal
bas beea removed to the satisfaction of the Dirsctor and parei-
cular care shall be taken to Temove accummlation of inar: morrar.

The stael reinforcamass skall oot axtend iats or through
the expangina joines,

539. The Contractor is required to comstruct inlays else-whare
provided for and to set all City castings to the propst slope and
elevation oo full mortar beds laid on solid magonry foundazisns.
To accomplish this purpose, he shsll provids at his own expense,
Aty mortar, concrete, or brick Sasonry required for o change in
elevation of 12 inches or less. Whara existing masonry is in
pooT conditions, the Director will order thes reconstruction of
such portions as are pecessary, which shell be peid for at the
Pricas bid for extrs comcrere or brick masonty.

Any cestings set more then 3/16 of an fneh above or below
the £inished gurface of tha adjoining concrece, brick, block stoos
or bituminous surface, as detarmined by a 10 ft. straight edga,
shall be resat by the Contractor &t his own expense.

The Coatractor is also tequired to see chat gl public
utllity compaay castings are set at the proper elevation and slope
and on sclid sasoary before placing the inlays around chem, Poblie
utilicy casciecgs are subject o tha sama requirements for satcing sa
City cantings, and any that do 20t meat thosa requirsmants shall be
Tesat. The Contractor shball remove the inleys and sarrsnge with the
utility company to resat the castings end the Contractor shiil thsn
Teplace the inlay and Pavemect surfacing,

The Contractor shall me{ntain all City and Uszilicy castings
atr their proper elavation for g pariod of one (1) yasr after accspt-~
ance of the work bv the Director.
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Secting If at any cima vithin theguarantes period, the cagting
Caatingy tops or tha surface of the concrete iolays are found to vary
(Coat.) Bure chan 3/16 of an inch efither above or below the gurface of

the sdjoining sidewalk Or .street pavement, except asphelt gur-
s e ri-facing, a8 determined ;by:n'ﬂo}'.ft'.l.’_'i::a'igh:fedge, the Contraceor
shall, at his own éxpense, remove the inlays and pavement syr-
facing, reset the City castings and &ITAnge to kave the Usilifcy
Castings resat, then replace -tha inlays ang Tesurfacing.
Pipe R;ffi;;ﬁ 540, A11 Plpe for rafl, shall be standard weight black vroughz
Materia] iroo pipe, and 313 Plpe for railing posts shall ba extra strong
black vrought iron pipe, ig sccordance with the 4. 5. T. M. Speci-
£lcationg, Serial Designation A=72-33, excepc that the pressure
test of the pipe 15 waived. All rivacs ghall be soEt sreal. All
fittings shail be high grade malleable iron ball type or High
Tensile Strangeh Cast Iroc and ghall conform to the detafls showm
on the Contrace Plans.

Paine for All pipa railings including fictings shall hava one eagt
Plpa of red 1l=ad paint applied in the shop, aad rwo coats of alumimm
Railingg peinr applied i- the fleld, al]l 1g accovdance with the 8pecificaziong

iz che Contract for Conatruction,

Wearing Sur- 54%.  vUaless othervise noted on Contract Plans, or in Supplemental

face for Speciﬁcati.ons. all public concrete steps and platforms shall have
Concrete oge-half (1/2) ipch thick wearing surface of Portlaod Cemane mOTLgY
Steps and Alumimm Oxide Abrasive GCraing. The wearing surface shall con-

818t of one part by volume of Portlacd Cement, ong P3rt of clgan

dry sharp sand, one apd one-half pares of Aluminum Oxide Abragive

Grains mized {n rpe followiny Proportions, 20% each of ¢8, 12, 16,

20, asd 26 graing, The above materigl in their gpecified propor-

ticas ghall be thoroughly mixad dry. Wacer ghall then be added 1n
sufficiens quantity to produce a mortar of the desired consistency,

aod the vhole thoroughly mixed until a homogeneous mass {s producad.

The above miztyre will require about 2 pounds of Abrasive Craing |

After the base for the steps and platforn 1g placed, and
before it hag Teachad 1tm {nitiq] sat, fregh vearing surface mix- i
ture shall be spread Over the base and worked sufficiently ro pro- |
duce a uniform layer 1/2 ipch thick, compact and monolithic with
the bage. The nosing shall thap be formed and the surface finighed

After tha SCeps and platforms have been Properly surfaced
with a wood float, =& top dreseing ehall theg be added cons{sting
of equal parcs by volume of Por:land Cement and Aluminum Oxide
Grains. This shal} be spread svenly over the top surface to the
mmomt of 1/4 pound of Aluminus OCzide Grains to the square foor.
The grains mhal] then be worked Inre Lhe surfgce wirh 2 woodan
fleat, takiag care that thay ars not worked iz too daaply,
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It 13 the purpose of the Director to have a moderately rough
acd uniform finigh over the the eatirs surfacs of the steps gnd

plazforma.
Metallic Iron 542. Wher Wetsllic Iron Bond Coat 13 raquired by the contract
Bond Coa: Plans, or Specifications, it shall be mixad and applisd in the
i - 7 *following manner: < PO S - e ) mpen e
y S R }@g IR o ) ¥ R Ea 5T e

S TUITURE:  The Bond Coat shall consist of thime (3) parts by
s volune of finely ground metallic iren powder and ooe {1) part
of Porzland cemsnt thoroughly mixed dry, than sufficient watsr
added until the mixturs has cha consistency of cream or heavy
peint,

APPLICATION: The aurfaces of stesl or concrets to which tha
bond coat s to bae applied ghall be thoroughly clesned aad -
scoured vith a wire brushk and all leosa particlas, dirt, tust,
eic. removad. The surface of the concrete shall then be sprayed
vith clean water for 1/2 hour end the steal work shall be wstted.
All free gurface water shall be removed aad the firs: bond ceg:
applied with a stiff fibre brush. The bond coat mixtyre shall
il be kept stirred to prevant the separation of the ingredients
atd should be applied with g rotary motion of the bruah so that
all pockets and daprassions are filled. The brush should be
; dippad deep into the mixtura to reach the iron powder which will
=S settle to the bottom.

SECOMD COAT: Lat at least 1/2 hour alapse betwasn the firse
: and second ceat application, and if cha fivet coat is dzy,
sprinkle Lightly with wacer and cemove any surface watar re-
maining. The sacond coat snall then be applied witk s paine
Jbrush or heir brush Aand brushed on tha f£irst coar. The com-
‘crate shall ‘then be ‘poured Before the 2nd coat bas set or dried,

i Granulated Slag 343. Whenever slag and cement concrate is required for back
. and Cement packing in tumnals, for sidevalks, or for othar peTposas, it ghall
T Concrate ba mixed in the following marnar,

One (1) part Portlend cemsnt and aight (8) parts gremulated
blast furnace slag, volume megsure, with ouly sufficient water
added to make g griff mixture, and rhea thoroughly mixed in

= concrate mixer. Slag and cement concretes must be thoroughly
rammed or tamped in place,
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Mortar for
Layirg Stone
and Brieck
MasonTy

Mortar for
Pointing Stone
Masonry

Excavaring
Back=-P1lling
Eepaving,atc

Dimengions of
Excavation

PORTLAND CEMENT MORTAR

544, The mortar for layicg stone masonry and Brick Masonxry shall
be mixed in the proporticns of one volume Portland Cement and two
volumes sand. Mortar m3y be mixed by machipe or hand. When nixed
by hand, the sand and cement shgll be evealy spread and thoroughly
mixed dry on a warer-tight platform or in a water-tight mortar box.
A sufficient quantity of water shall then be added to produce &
mortar-of the required consistency, the whole to then be quickly
and thorooghly worked with hoes or other efficient tools., Mortar
sball be mixed fn such quantities aas will allow it to be used very
quickly after being mixed, and 807 mortar not used within half of
an hour after -being first wet will 'be-rejacts -3The retempering

of mortar'will ig ©o casa be parmitted.

.,

Morter for pointing shall be compased af equal volumes of Portland
Cement and sand snd shall be mixed as specified for morcar for lay-
ing stome masonry. 1t shall be mixed ic small quancitiss and just
enough water used to bond the Brains togethar.

S4b-~1/2,

PORTLAND CEMENT GROUT
Grout shall be mixed in tha proportions of 94 pounds High

Early Strength Portland Cement to 225 pounda of fine gand. The

ceman? snd ssnd ghail ba thoroughly mixed dry and only enough wvater
added to make the grout workable for the purposa intended, not ex-
ceeding 7 gal. per sack of cement, including all water in ths sand,

TERRA COITA PIFE SEWERS

545. The work shall conform in all regpects to the requirements
specified under Excavation, Back-£f1lling and Repaving, inclusive,
and the compensation per limeal foot for sewer shall include doing
2ll work therein provided or incidental thereto as spaecified (a
the above mentioned sections.

The trench in gll classes of materials, shall at .all cimes
during the pregress of the work be axcavated to tha required depch
and vidths as hereinbelow stipulated for a2 distance of at least ten
(10') feet in advence of the end of the pipe in placa.

The trenches shall be excavated to the depth necessary to

construct
the width

the sewer or sewers as ahown upon the Comtract Plans snd
of the trenches and the linas of required excavation shall

be g3 follows:-~

The line of required excavation for the sides of the trench shall
be vertical and the required wideh of treach shall be such as to
exteod on each side of the center line of proposed sewer digtances
of six (6™) inches more than on=-~half of the greatest axtarnsi
diamecer of the barrel of the pipe laid therein. Im firm ground
the boctom of the trench shall confors to the bottom of the sewer
and in shale or rock the Coatraczer shall axcavate to a dapth of
six (6") inches below the outside bBortom of the pipe.

The required width of trench for pipe sewera both in fiem
ground end hard grourd or rock and tha shape of the bottom of the
trench and the lines of required excsvation are shown in the

Stendards

for Censtruction, and tha trench shall ba excavaced as

shown therain, ‘

No edditional compensation shall be made for axcavating beyond the
linas of required excavation rendarad Becessary in any manner for the
construction of the sewer as showm on the Contract Plans; stor shall any
additional compensation be allowed for excavacion beyond the lines of
required excavation due to any other cauae, txcept when ordered by the

Director,

as provided in Secrion 429.
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Bedding The pipa shall bs latd with a fyull ead gven beuring; sufficient spaca
Pipe shall be excavated at ths ball holes to paraic ths proper caulking
of the folnt, Mo blocking of pips will be alloved. Tha excavation
for bell holas beyond tha required lines of sxcavation for tha eidas
and bottom of tha tremch shall be inciuded in tha price bid per Linsal
foot for .the sewar, and 20 .compensation under Extra Excgvation akgll -
be allowed for the zeme,

Refilling Where the sewver trench {8 io rock, the trench having been excavatad
Boctom of six (6") An:hu,baloqﬁc_he*bo:mﬂfqmapipe-,m chareinbefore re-:- - - --
Irench quired, the space between the pipe and the bottem of the trench shall

be refilled with a selected quality of matarial to the proper grada
of the sewer. This £{1ling shall ba very carefully placed and
thoroughly cousolidated with heavy iron rammers, so as Lo furnish a
solid foundation for the bedding of the pipe.

Laying Pipe The pipe shall be laid true to the lines apd grades shown upon the
Contract Plans, and given in the fiald. Each pipe shall be carefully
laid to the grade and line given in the field and the ends of ad-
Joining pipes sball butr against each other in such a manner that
there will be no shoulder or onevenness of any kind. Specisl cara
shall be taken tkat the invert of cha pipe be 2 amooth continuous
surface. Unless expressly ordered by ths Director, each pipe shall
be brought to thae Tequired grade as astablisbed fro- grade lines,
The Contractor shall, ac his expensa, furnish all materials, tools
and labor snd shall construct cross-frames or horses at such inter-
vals as the Dirsctor may srder in tha fiald. The Coatractor shall
further furnish all other implements necessary to determips the
proper setting of the pipes.

Making After the pipe has been laid to proper line and grade in couforuity

Joines vith the foregoing requirements » compound meeting the requiremeats
of these specificarions governiag Bituminous Joints for Pipe Sewera
shall be heated in gasoline, or other suitable furnace to a tempar-
ature approximately 400 deg. F., so that {t can be poured raptdly
and smoothly. Before pouring, the Joint shell be thoroughly caulkad
vith & closely twisted gasker of dry hemp or jute, free from oil
or grease, long enough to go around tha pipe and of sufficient thick-
ness to hold the pipe, securaly in thair proper relative positions.
The contractor shall provide a satisfactory thermometer on all Jobs
for taking the temperature of the Joint compound.

After the pipe is properly caulked, a suitable rummer shall be placed
and the compound shall be poured in so that it shsll rua around the
pipe, completely £{1ling the snnular space.

Iz cold weather wheo tha compound 1ig likely to cool tao rapidly

in running around the larger Pips, the lower half of zhe joints ehall
be poured first from both sidas, thea the upper part of the . joize
shall be poured from the top.

Ia case the pipa joinr ig net completely fillad, che ucfillad pare
of the jolnt shall be poured agair wichk hot material so as to form

a complete vatertight joint. Wherever peraisted, esections of two

of chree pipes may be joined at the sids of the trench, provided tha
plpes are held fimmly to corrzect aligmmenc. In lowaring the sections
50 made into tha czrench, a plece of timber shall be run through the
plpea to support their weight and prevent the joints or bells from
being broken.

Intarior The }joint on the 4ingide of the pipe shall be carefully wiped and all

Joints joinc macerial, dirt, stone or rubbish left on the insides of the pipa
shall be carefully removed and the Pipe left smooth and clsan
throughout.

Bzll Holes Bell holes shall be kept fres of vater while the pipe 18 being iatd

to be Rept or else eack bell hole shail be coaplately £ilied witk moriar or

Dty ceacrete, for which mortar or concreta oo eXtra compensation will be
sllowed,
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Ball Holes
to be
filled

Branchas &

Spacials .- ' :svowithrearthenvmrs or e

ovi neRedgurface of the covar ‘plistesed wi

Housa
Laterals &
Y's

End of
Sewer

Protection
of Pipe

Coanection
wvith exiast~
ing Sawecr

Mortar

As sood a2 the cemsnting of any joint has been completed, the bell
bole under the hell zhall be carefully and compactly filled with

sand, loam, cr fina earth.
Ths ends of tha branches in eombinad savars

laterals on sanitary sewers shall be cloged

edent ‘covirs) Tha“ends "of branches or house

shall be securely closed s <
with an esrtheswaras

or cement cover fitting witkin the ball., The joint between the
cover and thea bell ahall be £11led with cemant ‘mortar and the sotire

th cement mortar.

The depth and location of the main sewer and the approximate loca-

ticn of the house laterala are shown eon the

Contract Plans. All

bouse laterals, connectinns, extsnsions, reconnactinns sad t's,
which arz nor otharvise specified ghall be eighs (8'") inchas in
dismeter acd zhall be eznstructed with g gtade of ona (1™) {ach
per foot {n accordance with the requirements given in cha Beanderd
for Construction, except vhen otherwisa raquired on tha Comtract
Plau or ordered by the Diractor in the fiald.

Ths price bid fer boussa laterals, extensions and raconstroctions
shall includes all necessary specials in placa.

The ands of all pipe sewers shall be closed

with tarra cotta or

cemant discs secarely cemented in place with Portland Cemsnt mortar.
At all times duving the progress of the work tha open end of tha
Plpe shall be temporarily closed with a wirodena cover mede special

for that purpose.

Walking or werking over tha pipes after they are laid will oot ba
permitted, except as may be necessary in the refilling of the
trench, until they have been covered with &t Jrasc cvo (2°) feat of
dirt. The ends of the pire shall be protected when blasting is in

‘progress with heavy planking and blssting will not be permitted with-

in twenty-five (25') feet cf the complated work. In freering weather

the materials usad for ~he mortar i{n oeking
a manner sstisfactory to the Director.

Whare connections of sevezs lald ynder this

jolats shall be hested in

Contract are made with

existing sewers, th: connections shall be madae in the following

menner:—--
g

A length at least six (6°) feet of the exiscing sswar shall ba

cpened up to the suzface of the ground with
to the hereinbefore spacified for that sire

a wiith of tranch equal
of pipe. At laast two

(2) lengths »f tha existing sever pipe shall be removed, the new
branch or apecial ingerted and tha counection completed by {nsert-

ing a length of pipe cur to fit the closure.

The pipes shall be

fitted togetber by raising the pipe in the tranch a sufficient

distance to permit the slipping of joints.
shall be made 25 sbove provided.

Mortar vhera requized shall be mized {n the

The joints for closuras

propoertion of ona (1)

part of cemart and two 72) pacts of sand and shall conform in all
Tespects to rhe requiremrnta specified under Concrata Hasonry sad

Portland Camenc Mortar.
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FORN MO. 1064
Plumbing Lawa

Branches and
Speciala

House Laterals

Manholes
and Catch
Basins

All work shall conferm to the requirements of the Plumbing Laws
of the Ciry of Pittsburgh, Department of Healtn.

ALl branches, tees, quarter bends, curved Pipe ard all other
specials shall be furnished vhere required upcn the Contract
Plans and the compensation for the same shall be included in
the price bid per lineal foot for straighc pipe.

The depth and location of the main sewer and the approximate
location of the house laterals are shown on the Contract
Plans.

All bouse laterals shall be constructed with a grade of oce (1"}
inch per foot except when otherwige raquired on the Contrace
Plan or ordered by the Director iz che field. The price bld
for bouae laterals, extensions and Teconnestions shall fneinds
2ll aecessary aspecials in placs.

Manholes and Cateh Basins shall be comstructed fn sccordance
with the Standard Specifications and Details therefore except
as otherwise noted om Comtract Plans, or ordered by ths Dir-
ector. Separate payment shall be made for Manholes and
Catch Basins.

=171~
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Reinforced
Conecrete

Pipe

Excavation
and back
Pilling

Laying of
Pipe

Joints

Slants
Spurs and
Piscs.

Excavation,
Back-
£filling
Repaving,
ete,

Dimapsfons
of
Excavazions

&

RETINCORCED CONCRETE PIFE SZWERS

546. Pipe provided for sewers comstructed under this Item shall
conform to the requitements of Sectioca 173.

Ma&atim'aﬂd !;ack-filling of trenches for ralinforced concrete
shall conform to the Tequirements specified under Excavation, B:
£illing and Repaving for sewers.

Reinforced concvete pipe ahall be laid in accordance with the re
ments specified under Laying Terra Cotta Fipe Sewers, except as
herein specifiad,

When reinforeed concrete oipe of the bell and spigot type are
farnished, the joints shall be bitminous joints conforaing to tt
requiremsnts therefor givez governing Terra Cotra Pipe Sewers,
When reinforced concrete pipe is furnished in the bevelad tongue
and groove type, the joinza shall be made {n conformity with the

follouing:

The intefior recess of the jsint shall be theroughly cleaned,
wetted, and filled with Portlard cement mortar to thoroughly geal
the joinc and prevent leakage, or infiltration: and so 88 te make
a continuous smooth imver:s.

Woere slants or spurs are stipulated om the Concract Plans, or ia
Supplexmental or Special Specifications for reicforeted concrete nige,
the slants or spurs shall be made in conformity with the requiremests
of thesa specificaricns governicg Bell and Spigec Terra Cocta and
Concrete Pips, The shaping of the inner ends thereof amd the
placing of a collar of eoncrete reinforcemsnt around same sbail
cenfora to the reqguirements therefor given in Seccion 173. Taa
bell ends of all slants ard spurs to which other sewar connections
or bouse latersl conpections are mot required to be miade under thls
contract shall be closed with Terra Cotta or cement discs securely
sealed vith cement mortar. )

BRICK SEWERS

547. The brick musonry in sewers shall be built witk common
masoury brick conforming to the requirements of Section 159 excep:
that the invert shall be lined with Vitr{fled Invert Sewer Brick ia
aceordance with the requirements of Section 168.

The work shall conform {a a1l Tespects ro the requirements specified
under Excavatiorn, Back-filling and Repaving for sewers, and tke coz-
pensation per limezl foot for sewer shall include doing all work
thereia provided mr ineidencal thereto as specified iz the above
meationed sectiozs.

The trezch shall be excavated to the depth necassary to constous: tha
Sever or sevars as shown upcn the Contract Plans, and the widt: of
the trenckes and the lines of required excavation skall be as follows:

The trench shzll be excavated to a required width inside of all
sheeting, shoring, and bracing, equal to the greatest extecsnal widsh
of the sewer section. The sides and botrom of the trench shall
conform to the neat lines of the sides and bottom of the sewver
sectioc as shown ¢n the Contract Plims or as ordered by the
Direcror.

=172-
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TORM NO. 1064 .

Dimensions 547. The required wid=h of trench for brick sewers, both in firm

of ground or hard groun? or rock and the shape of the bottom of the
Excavaticns trench and the lines of rejuired excavation are shown in the

(Cont.) Standards for Construction, and the treoch shall be excavated as

showa therein,

e O ey M Jrrre

"o additional compmnsatioz shall be made for execavation beyond
the lines of required excavation remdered necessary in any mamner
for the construccion uf the gewer as shovn on .the Contract Plans;

nor shall any additiomal compensacion be allowed for -excavation

“beyond the lines of zeculred excavation due to any other cause,

except for addiriszal excavation measurad between required neat
lines, that is caused by changed aligoment ordersd by the Director.

Cross-Section The cross-saction of the sewver or sewsrs and their foundztion and

and aligomene shall eccoform e the details, lines and grades as shown
Alignment upon the Contract plasns and as given in the field.
Bond The brick shall be laid in courses of stretchers parallel to the

longitudinal axis of tke sewsr and each course shall break joints
vith the adjoining course a: least one-thizd the exposed lemgth
of a brick and sksll be thorcughly bonded, During the progress of
the work the and of each section shall be kept racked back in a
vanner approved by the Direeter, the end of the completed sectiom,
vhen the laying eof brick %g not under way, shall be toothed so as
to insure the bond with the following section.

Before bagiruning each day's work and vheaever ordared by thes Direc~
tor, the surfasce of the completed work shall te thoroughly cleaned
eod all forelign matter atrached thereto removed to the satisfaction
of the Divrector.

Jolnts an< Zazhk brichk ghall ba bedded im Eull jelnts ef Pertlapd Cemoar =eorear
Finished en both its beds, ends and sides. The brick will bs lald em radial
Brick Work, planes and mo joinr on the {mmer surface of the sewer shall messure

more than ome-quavtar (1/4") inch in thickcess, The face of the
brick magonry shall be smooth and alj Joints in the face struck wich
the point of & trowel. The face of the completed work shall be

clesn., _ .
Building The lower third of the i{nper ring of all brick sewers shall be
Iovere bullt vith Vitrified Iaver: Sever Brick ss hereinbefore specified.

The brick im the invert ghell be laid in regular scraight courses of
siretckers parallel with the lorgizudical axis of tha sewer, bag-
ioning at the ceptes of tke iovert, carrying the sides up even %o
the last couree on each gide of tha invert. All inveres shall be
laid with templacea accurately set ard aligned., 1In firm ground and
in roeck tha brick shall be laid on s bed of mortar one-half (1/2")
inch 4a thickness placed on the bottom of the trench. After mor
more than eight (B8) courses have been laid in the treach, a board
shall bte laid ou the izver: {n order =o rrotect the work laid. Thae
inver: skall be laid =rue tc line and grade as given and shall be
finished so as to give the somothest possible surface. The flowing
of wvater over the irver: ghall nat ke permizted umtil forty-etight
(+8) bhours after its completi{oz, unless percicted by the Director.

Arch Ring The areh zieg shall be formed on strong centers of correct form and
dizensions fn asccerdance wizh the cross-sections shown upon the con-
tract plans. In buildicg the arch tring, che two sides shall be
caerried up wnifornly and the interior of the sewer shall be kapt
smooth and cylindrical ip sbape. The last five (5) couraes of

~ brick work in kaying the arch shall be latd vith push foicts and
tha arching kayed to place with stretcher: txuped in with a hammar,
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Excavation
Back-FPilling

Repaving, ete.

Dimensiona of
Excavations

Crosa-saction
and
Aligrments

Additional
Concrete

The work shall conform in all respects to the requiremants speciffed
under excavation, back-£11li{ng and repeving for sewvera, and the
compensation per lineal foot for sewer shall i{nclude doing all work
herein provided or incidental thereto as specified in the sbove -

mentioned sections.

The treaches shall be excavated to the depth necessary to counstruct

" the sever or sewers a3 shown upon the "contract plans, and the

vidch of the trench asd the lineg of required excavation shall
be as follows: '

The trench shall be excavated to g required ‘vidth inside of all
sheeting, shoring and bracing, equal to the grearer external width
of the sewer section. The sides and botzeom of the trench shall
conform to the neat line of the sides and battcm of the sewer
section as shown on the Contract Planms or as ordered by the Dir-
sctor,

The required width of trench for concrete sewers, both in firm
ground or hard g-ound or rock, and the shape of the bottom of tha
trench and the lines of required excavarion sre shown in the
Standards for Comstruction, and the trench shall be excavated as
shown therein.

Ho additionsl compensation shail be made for excavation beyond the
lines of required excavazilon renderasd necessary {n any manner for
the construction of the sewar as shown on the Contract Plans, nor
shell any additicnal compensation be allowed for excavation be-
yond the lines of required excavation due to any other cause,
except for additions] excavarion measured between required neat
lines that {s caused by change of alignment, ordered by the Dir-
ector,

Tha sewer ghall be bullt in accordance with the lines and grades
as shown upon ths ContTact Plans or as given in the field. The
cToss-section of tha sewer or sewars and their foundations ahall
conform to the sections shown wpom the Contract Plans. Com=-
crate placed by tha Contractor beyond the neat lines of the sec-
tion shown on the Coatract Plans or beyond the neat lines orderasd
by the Director will not be paid for,

Where additional coperate is Tequired to be provided for items
of work involved in the construction of sewvers that can be con-
sidered as an increase in quantity of work involved by changes

in dimensions for items covering concrete construction, exelusiwe
cf items in which conerete comstruction is Incidental , and where
such“incressed quantity of cocerete is nmot included in othar
items contained in the contract, such increased quantity of con-
¢rats shall be considered as extra concrete and so paid for;
bowever, ell comerete requirsd to be construcred over treaches
for sewers shall ba measured and paid for as concrete paving basa,
1f such Ltem of work is incorporated in the coutract.
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FORM NO. 106A

Construction 548, cont., Afzar the tranch has been excavated to the requirsd
of Igvert depth and cross secrion, the invert of tha sewer ghall be con-
structed by placing a block of concrete, thu uppar surface of
which shall conform tu the propar line gnd grade of the invert
of tha sewsr, s i i, L i 0 v R e I

o maah - P oA E A TR PR RN | 3. T
P ThAs favert block SRATI ba” placed 1o Tength St excesding ten (10%)
feet, tha uppar surface of which shall be screened. trowled and
£inishad to a smnoth surface, conforming to the dimensions,
grade and cross-section shown on the Contract.Plans. Vertical
construction jointa of the type shown on the Contract Plans or
ordered in the field shall be placed at the end of each section
contiruously poured, and further, such construction joints omst
alvays be placed az the end of 2 day's work, and at all other
points where conereting has been stopped for a period exceeding
two (2} hourz. Rach succeeding section shall be properly keyed to
preceding gaction., Horizeaotgl construction joints for the proper
keying of the sida walls shall be constructed in confcrmity with
the details shown oa Contzact Plang or orders given by the
Director,

Constructicn Aftar the fnvert blocks have set up for sufficient lengeh of tima,

of Sida Walla a3 detarmined by the DBiractor, the forma and centers for con-

and Arzh structing the side walls and arch of the saver shall be get in
Place trus to tha required line and grade and firmly braced so
45 to pravent displacement. The barrel of the sewer shall ba
constructad in lengths conforming to the vertical comstruction
Joints placed in the inver:, *he vertical construction joints
in the barrel shall conform to the foregoing requirements govern-
ing such constrnction jofnts in the invert. Each section of tha
barrel shall be properly bonded 2o the invert, The side and arch
of the sewsr shall bas poured menclithic and the method employed in
concreting esch section shall be approvad by tha Directer,

Curvas All borizomtsl curves shall be truas arcs of circles snd the pro-
f£iles of tha invert shall be properly arranged and centered and
the formg constructed so as to couform accuratsly with the ra-
quired redif of tha curves as shown upon the Contract Pleas or

ucrderdbythnnirqcm. _ AR e
Spurs axd ©  Spurs snd slants of vitrified tile Pipe shall be built into tha
Slants sewer vhare specified in the Contract Plags acd the cost of ths

sama shall be included in the prics bid per lineal foot of tha
sawar. DBranches of tha digmater specified on the Conrract Plans
or ordered shall be ser at an angle with the line of the sewer,
slanting in the directionm that tha grade falls and shall be placed
at such hedghts as the Director may ordar, with the bells turmed
outward. The interior ends of spurs and slaunts shall be moulded
or trizmed flush with the fnside of tha sewver gnd all cuter ends
closed with terra cotta or cement discs and secursly cemected with
Portland Cemeat mortar or bituminous Pipe joint filler.

Defective The immer surfgcas of completed severs shall be smooth and eopeine

Rork uous withou: frregularities or rojections ot any kind. Plastar-
ing shell not be permitted, If upon the removal of centers g
portion of tha sewar 1a found defoctive and L{f in the opinion of
the Director, satisfactory tepairs cammot be =ade, said defactive
YoTk muat be torm out to the exzent ordered and rebullt i{n a2 matmer
satiafactory to tha Diractor at the Contractor's expense.

Manholes sod Manholes and catch basins shall be constructed ic sccordance with

Catsh Basias the Standerd Specifications and Details tharefore, sxcept as othar-
wiss noted on the Comeract Plans, or ordared by the Director. Paymant
for manholes and catch basing shall be mada under separste items.
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Steel
Reinforce-
ment

Description

Mixing and
Placing

Genersl
Requiremants

Removal and
Disposal of
0ld Paving
Materials
ete.

S48 cont.  Steel Reinforcement Bars shall be furnished and placed
in accordance with the requiremencs of Section 53a.

“The ‘pricesbiduper-1inesl foot: for Reinforced Conctéte Sewers~shall’”
include furnishing and placing the steel reinforcemant as shown

on the Contract Plans. Where extra steel reinforcemsnt is ordered
by the DMrector the Contractor shall receive extrs compensation
-for same under- ths item of steel reinforcement,

BAIL PLASTER

549, The Contracter shall when required upon the Conzract Plans
or ordered by the Director {n the field, plaster both aides of
rails located within the ralluvay area, in accordance with tha
decail shown in the "Standards for Conatructios" or on the Con-
tract Plana,

Ball plastering sball be mixed f{n the proportion of one part Port-
land Cement and two parts sand and only sufficfent water shall ba
added to meke the plastar sufficiently plastic to be agzingt tha
rails and stand in place without the use of forma. The plastar-
fog shall extend from the top of the concrete base ¢o the bortom
side of the top of the rail and shall f£ill the space from cha web
of the rail to 3 verticsl place at the outside edgas of the top
of the rail.

If rail plastering is mot done imediately preceding the laying of
the pavement surfacing adjoining the rails on either side, it must
be wer sand cured for seven (7) days, or until adjacent pavemsnt

iz placed, and any plascer that falls out of flace must be replaced
with nev materisl at the Contrzcror's expense.

GENERAL SPECIFICATIONS FOR REFAVING

550. When repaving with any type of pavement surfacing, such
pavement surfacing shall conform to the Tequirements governing the
Tespective types, except as otherwise provided herein, or in Sup=~
plemencary Specifications or stipulated on Contract Plans.

Where required for the execution of vork under this contract and
unless otherwise specifically provided on the Coatract Plans, oz

in Supplemental Specifications the Contractor shall remove the

old pavement including the surfacing materfal, cushiom and base,
and excavate to the required subgrade and remove the old curb,
broken stone and eorb drains and foundation of same, old catch
basins and i{nlets snd shall dispose of such materials mor Tequired
to be relaid, at his own expense at such places as he may provide,
wizh the exception thar the old paving materials when so designated
shall remain the propertv of the City. 0©ld manhole and ecaezh basin
castings not required to be resst ghall be turned over to thes Bureau
of Highways and Sewers.
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FORM NC, 1064

Old Paving
Materisl
Delivered to
City Yards

0ld Paveman:
Surfacing
Delivered
from Cicy
Yarda

330. (cont'd) When mnit prices are requested to be bid for
old paving materials delivered to City yards, old paviag
materials required to be lifred and not required to be relaid
shall be loaded, hauled and dalivered to the City yazrd or
yards designsted, or to other yards as determined, at approxi~
mately the sgma. bauling distance.  Such uaterigl muat be
geatly piled and not scattered over the yards. them speci-
fied on the Contract Plans that auch materials sghall be stacked,
the blocks first delivered shall be stacked fn 3 rows along 3
sides to the lsogths detarmined by the Director. The Paving
Blocks shall be stacked to g height of 6 fr. and the enclogura
then piled with Paving Blocks to the top of the gtacked biock.
Additional Paving Blocks delivered shall be gtacked and piled
in & gimilar manner. When old paving materials are not re~
quired o be delivered to City yards, the cost of the removal
and disposal thereof shall bs included in payment mads at
contract unit prices for the item of "Pavement Surfacing”" of
the regpactive types,

Where an approzimate quantity of old pavement surfacing required
te be delivered from City yards is given on the Concracr Plang,
Or Supplemental Specifications, the Contractor shall load, haul
and deliver sguch old pavement surfacing to the site of the work

- and shall store same along the line of wurk al such place, or

Places ag the Direcror shall approve, vhich are most convenlent
to the location shown on the Contract Plans where such old
pavement surfacing is required to be laid. Compensation for
2ll of which shall be included in the paymest made at the unit
price bid per M. 0ld Block Stone, or Paving Brick, for tha
actual cuantity hauled or delivered in conformity with orders
given by the Director in the fiald,
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FORM KO, 1064

0ld Sewer
Castings Del-
ivered to City
Yard

Paving Mater-
ials to be
Relaid

Definita Areas
for 0ld, Re-
clipped and
New Block~
scone

rading

All castings for existing manholes, catech basins, or stoerm inlets
that are not required to be reset shall be loaded and dalivared to
the City Yard assigned to the Division of Che Bureau of Highwuays
and Sewers im which this contract {s located. Where a particular
yard is designated on the Contract Plans, the castings shall be
delivered thereto.

Compensation for sll the foregoing shall be included in the payment

'made at the contract unit price each for Old Castings for Manholes

and Catch Basins delivered to City Yard.

Where paving materials are to be relaid, the same shall be removed
and culled by the Contractor in the presence of an Inspsctor. The
satisfactory material shall be neatly piled along the line of work
in the locarions and in the manner ordersd by the Director, while
the rejected materials shall be disposed of as above provided. 0ld
brick shall be thoroughly cleaned bafare being relaid.

Where Reclipped Blockstoce, amd/or 01d Blockstone are required to
be laid under cont~acts in which New Blockstone is required to be
laid for a portion of the arza of the new roadway, definite areas
will be shown on the Contracz Plans for which the foregoing classas
shall be laid, and no deviation therefrom shall be made unless
written permission so to do hag been given by th=s Director.

Assistant Bugineers and Inspectors shall keep a permaneat record in
their field books showing the areas in which the different classes
of stone ghall be laid 25 designared oz the Contract Plans, togetber
with any variaticns sherecf for wvhich permission is given by the
Director, eond date of autherization for such change.,

All Excavation 2nd cmbank=sns Taquirzd for the prepazztion of the
subgrade for new pavement shall be doms {n a2ccordance wirh the re-~
quirements of the specifications for Grading. Compensation for such
grading and for all excavation for curbs, curb and broken stone
drains, and for oew catch basins, 4nd for disposal of surplus ex-
cavation accouat thereof zhall be ineluded in payment made at ths
contract unit price fcr Repaving with the ctespective types of
pavement surfacing, c¢r of 0ld Pavement Surfacing Relaid. Where ex-
cavation is required to be done between ex{sting surface of road-
way pavements and side-walks and the finished surface of the new
roadvay and sidewmlks, and where other grading i{s stipulated on

the Contract Plans cr ordered by the Director, payment therefor
sbzll be made at the unit contract prices for Grading, Borrow and
Spoil in conformity with the specificacions governing wmeasurement
and payment therefor; however, where payaent is made under these
items, no payment will be made for Spoil account digposal of
excavated materials made mecessary by other items of work.

Vhere existing catch basins are to be abandoned, the Contractor shall
tear out the old brick work for a depth of at least four feet below
the curb grade, bulkhead the pipe conmnection and 111 the hele wvith
suitable £11ling mater{al, the cost of which shall be included in
the price bid per square yard for Regavirg,
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..,
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Additional
Excavation ..
Balow Pinished
Subgrade of
Roadway,

Storage

of
Materials

Croas Sections
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Compensation for excavation required to be done below £inished
subgrace ghowm on tha contract plans for broken stona sub-base,
increaged thicknegs of concrets paving basa and concrets rein-
forcement over treaches, shall ba included in payment made {n
conformity with the requirements af Section Nos. 405 and 420,

During the progress of the work, the Contractor will be permittad
to store paving materials along the line of work in such place or
places as tha Director shall approve. Iz all cases fire hydrants
and gats boxas of water lines shall be kept accessible and free
passage for surface water shall be maintained {a tha guttars of
all streats upon which work is in prograss.

The surfsce of the complezed pavement shall conform to the eross
sections for that type or ciass of pavement as shown in the

"Standards for Coastruction,” axcept where the same may ba wodi{fig]

or othervise required upon the Contrast 2lans or ordared in tha
field by the Direcror.
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FORM NO. 106A

551.SHEET ASPHALT RESURFAC ING.

Under this ftem the.Contractor shall remove and dispose
of all ‘existing bifiminous ‘surfacing and lay new‘shest Asphalt
Bituminous Surfacing Type "SA", in accordance with the Standaxd
specifications therefor on the old concrete base uniess other- g
wise stipulated \ew:“z_:_x_-_ajs}}a.gg._gg -in Supplemental Specifica-

tio_nl. S egftgnatd oo el BT
The thickness of che binder and wearing surface courses
to be laid under this Item shall conform o the requirements of
Thickness of the Specificatiows for Sheet Asphalt Surfacing, unless otherwise
Bigder Course showa on the Contract Plang. Wheres a greazer depth of binder {s
required to be laid than atipulated iz the above zentioned Specifica-
tions or shown oo the Comtrac: Plans, the same skali be furnished
and laid by the Contractor and the extra quanctity so required
shall be paid for at che price bid per ton for "Zxtra Binder iz
Bituminous Surfacing,” bu: ne payment for extra binder shall be
made except when the depth of the binder is more thac one half
(1/2") inch greater than that required in the above mentioned
Specifications or shown on the Comtzact Plans.

Maiotenance Where failure of Surfacing i3 caused by weakness of old
Basa the Contractor shall net be required to maintazinm the pave-
went laid vpder thig Iten subsequent to the paywent of the
final estimata.

552. TREES.
Tri==ing and Wherever Contractor's Bquipment, such a3 ditching machines,
Protecting power shovels, mixers, fini{zhing machines, etc., icterfers with
Trees. the trees aleng the improvement, the Contractor shall protect

dod preserve the trees wherever posaible. Trimming shall be
done oaly vhere ordered by the Director and in & maaner approved
by the Direcror.

Trees shall be trimmed as sparingly as pessible, and cuts
shall be made with a sawv, finished smooth and sloped i{n such
4 manner that water will not be retained on the cut, and all
cuts must be painted with painc to be approved by the Director.
Trunks and large limbe shall be protected from injury by Con-
tractor's equipment with timber staves wired to the trunk or
limbs {n 2 proper manner.

Remsval of ‘No trees shall be remcved except where specifically noted

Trees oc ths Contract Plams, or ordered by the Director im tha Field.
where it {3 necessary to remove trees, the trunk and large roote
shall be removed to a depth of four feet below the curh grade.

Trees Lefc Valuable Trees on privace property within che area of zhe
P P
i{a place slopes required for the improvement shall be protected and left

i2 place, {f the propesty owner will maintain same i3 a manner
satisfactory to tha Director.

Cozpensation Compensatfon for trimming, protection and removal of Crees

shall be included in the prices bid for other items of work in
the contract, unless ocherwise provided for,
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General

Drilling
Equipmect

Reference
Stakes

Log of
Boringa

Preservation
of Cores

Semples of
Over-Burden

Drilling
in Bed Rocks

Depth
of Borings

CORE DRILLED TEST BORINGS

333. The Contractor shall furnish all labor, tools, mater{als, equlipment,
and other facilities for core drilling test borings in the locatious and
to the depths required by the Director. The contractoer shall procure sams
Ples of the over-burden and straca eancountered, and ghall record aay crev-
icea or othar pertinent information obtainable. . . :

The work shall be donme with power driven dismond drilling machines which
will produce a core of not less than 2-1/4" in digmeter. The contractor
ahell provide sufffcient diamond drilling outfits in 8ood working order
ready to commence work within time specified, and to complete same within
the time specified.

The Director will set stakes flush with the ground within three feet of
which borings will bae drilled, or ocher reference poinots skall be given,
Depch of borings shall be measured to the tops of the respactive stakes
or teference points, and other data in the log of the borings shall be
referred to such srakes., A careful log of the drilling of each boring
8hall be kept by the contractor, with special reference to the occurrence
2od magnitude cf the crevices or other openings encountered in drilling,
the loss of vater, difficultias in drilling and their possible causs,
and gimf{lay dgea,

The log of each boring shall ba plotted with bhlack waterproef ink or trac-
ing cloth to a suitable scale, and in proper sequence. The tracing or
tracings to be of etendard City Size, with proper title, and signed by
the Contractor, and deliversd to the Director for a permanent record.

For the preservation of cores the contractor shail furnish wooden boxas
made of planed boards securely fastened together. The cores shall be
carafully placed in such boxes in the order vhich thay oceupy in the
ground, and tha depth of occurrences of strata shall be marked oa =ha

boxes at the proper points with waterproof paine. Theee boxes shall also
contain speciments of over-burden, the over-burden o be contained in
half-pint glass jars securely capped and properlv labeled. All such boxes
and their contents ghall be furaished to the Bureau of Engineering as a
part of the provisions of thig contract and dalivered to ths Superintandent,
Bureau of Tescs.

Drive pipas shall be driven through material overlying bed rock, and tha
material encountered shall be obrafned by driving the pipe dry. HNo wagh-

Where drive pipes canpor be driven to bed rock successfully without wagh-
ing, the location of the boring shell be shifted and the Flpe agais driven,

Bovever, other methods for taking dry samples of macerial ceverlying bed
tock that will operate by taking drilled cores through undisturbed material
prior o ainking of drive Pipes will be permitted, provided the mathod
masts with the approval of cha Dirsctor. Corss shall be taken at approxi-
mataly five foot intervals.

Drilling in bed rock ahall be done with doubla tube care barrels ¢f a de-
8ign approved by the Director, and the drills shall be cperated at such
apeed and premsure g5 will perxit of precuring the best cores poasible con-
sistant with materfsl encounterad. The cores shall be not less thgn 2-1/4"
in diamster. The drill runners must be men experiecced in using che double
tubs core dr{lls and iq coring soft formation.

The quant{ty and locacion of test borings shown onthe contract plan sre
approximata.

Borings for sewer locations sball exreod five (5) fu-: belovw the igvert of
the proposed sewer unleas otherwvise stipulaced.

The Contraczor shall drii] 2ll borings in the locatisa end co the dept:s
indicated on Contcact Plans, or {a Supplemental Specificacions, or as or-
dered by cthe Direcror.
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FORM NO, 1064
CONCRETE WALLS

Types of 254, Concrete Betaining Walls, Abutments, W-1lls for Steps, Concrete
Construction Piesrs, Curtain Walls, Cross Walls, aod similar high vertical structures
Included » ;;.,-___-shallf.be_m:ructad:in.cnnfamny wvith:all the requirements of Sections

451 £o 512:inclusive, in so far as ‘same apply, with special reference
General to the requirements goverming the Class of Concrete and Method of Cur~-
Bequirements ing, and with the foliowing particular requirementcs:

- R T et B L S R s yes: e

Dimensions The dimension of the walls, ‘and ‘of the footings .and_foundations

Approximate of the same, 25 given on the contract plens, are approximate only
and will be firally determined in the field by the Directer depending
upon the nature of the foundarisa and character of the matarials
encountered in the execavation.

Increases When the depth, width, helght or length of the walls, as shown on
and the Cootrace Plang, are increased or decreased by oxrder of the

Decreases in Director in the field, the Contractor shall recefve payaent oply
Dinmensions, for the guantity of concrete actually placed by order of the Dir-
etc. ector without zny ocher compengation per cubic yard by resson of

or on account of the said change or addiciors. Howvevar, tha
quantity of concrete measured for such payzeat ghall be exelusive
of any quantity {nvolved in ipersased dimensions for footings,
pleras, and other foundations for such walls, payment for which
shall be made as provided 1n the following section:

Increases and When the depth, wiceh, height, and length of footings, piers or
Decreases in other foundations of walls, 45 shown on the Contraect Plans are

Dimensions of decreased by ozder of the Director in the field, the Contractor
Tootings, Plers shall recaive payment only for the quantity of concrere actually

and Other placed by suck order, witheut any other compensation per cubie
Poundations yard by reasen of, or on account of szid change.
for Ralls

When such dimensfons are increased by order of the Director im the
£ield, the quantity of concrete iavolved by an incresse of any of
the dimensisns shall be measyred for paymen: at the unit price bid
. per cublc yard for Additional Concrete in Footings and Plers for
Walls,

Miscellansous Where steel dowel bars and miscellansoys reinforcing steel is ra-

Stesl quired upon the Ceontract Plams, or ordered by the Director in the

Beioforcement field for walls included 1o this group, or other walls designared
on the plans, payment ar the wnit price bid per pound of Steel
Reinforzement sghall be full compensation for all labor and matar-
ials required co place the Reirnforcing Steel in Concrets.

Joining to Where the wall or walls o be somstructed under this group ad-

0ld Work Join or connect inro existing stone or concrece walls, the price
bid per cubie yard for Tespective types of conerete construztion
shall include caking the comnection therewith {n 2 neat, vorkman-
like manner, and the Contractor skall remove the exiscing masonxy
to the extent ordered by che Directsr; without compensation ocher
than payment per cubic yard for the quantity of new comeretes
placed in e¢ozformacece with the orders of the Director and as shown
oo the Coozract Plan.
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FORM NO. 106A

Expansion
Joints

Walls and gimilar structures shall be provided with expansion joiats
vhere shown on the Contrzct Plans and at such other places as ordered by
the Director {n the field. These Joiats shall be keyed joincts filled to
the full widch and depth thereof with 1/2 ineh cork board expension joint
material conforming to the requirements of Secridn 179. After a section

i é::_1-_ofwlls;-m--am1mstmmn; ~has been:poured ithe Contractor shall place
©=i -+ .. n.the.cork.board against the epnd and conforming .to ‘the shape thereof; ‘and

before any concrate is posred in adjoining secrion, the exposed fzce of
the cork board shall be covered with g layer of two-ply tar paper for tha
foll ares thereof. A layes of two-ply rar paper 12 inches wide shall
also be placed op the back Face of the Structure across each expansion
joint for the full height thereof.

Full compensation for expansion Joints, including all labor and materisl
shall be included in the contract unit price bid per cublc yard Eor the
type of wall or structure affected.

At 2ll vertical expangion Joints a recessed "V' joint one inch deep shall pe
provided on the exposed face of the concrete,

Broken Brokan Stoos Drains 9 inches in thickness shall be placed behind all wlls
Stora agafng® which back€illing 1a Tequired to be placed. Such drains skall
Backing extend from a point 1 foor balow the finished surface bahind the walls to
the top of clay puddle unless othervise shown on the coarrace plana. Bro-~
ken Stone tharefor shall vange in size from 3 inches to ¢ inches in their
largest dimension, at least S0Z of vhick shall be not over § inches in
the largest dimension.

Weep Six (6) inch Terra Cotta plpe weep holes shall be placed tramsversely

Holes through &1l wzlls where broken stone backing is required, and on other
walls vhere stipulated ez the Contract Plana. Uoless otherwise stipula-
ted on the Contract Plans these weep holes shail be spaced 10 ft, apart,
and each shall be backed up with 1/3 cu. yard of broken stone.

Drains Whez stipulated on the Contrace Plans the Costractor shazll furnish and

Behind place a lengitudinal Pipe drain behind walls of the dimensions and in the

Walls location shown. 'This pipe sball conform to the specifications for Clay
and Ccncrete Drain Tile in Sectfon 172 and shall be thoroughly bedded ia

elay so that it will readily collect and carty off the drainage, the
portion of L{ts joints exteoding above the clay imbedment shall be covered
with a layer of burlap or tar paper. Drains behind walls shall be com-
structed with a minimm glope of 3/8 per foot.

Walls Where any horizental construction Joints are not shown on the contraet

Poured plans at the top of footings for walls required to be constructed under

Y¥ono- this group the eatire wall below the bottom of copings iccluding foor~-

lithie fngs shell be poured in one continuous operation unless permission is

to bot- given in writing by the Director to Pour saze in horizontal sections,

tom of acd in which case the Coatractor ghail at bis own expense provide dowel

Coping bars and other Teinforcing steel required by the birector,

Copings The pouring of all walls skall Stop at the bottom of coping where an
approved constructiom joint shall be provided. Copiags shall not be
poured until 24 hours afrer the section of wall below the coping has
beez in placa, The alignzent and elevatisn of Coping forms must be
chacked after the wall {a poured and befcre the Coping 1is poured.

Steel Steel Reinforcemens of the kinds, lengths, shapes and dimengions re-

Reinforce- quired upon the Contraet Plans shall be furnighed and placed in con-

oent formance with the Specifications for Steel Reinforcement in Section 538
and payment therefor shall be made as provided under that Item.

SECTION 555 TACANT, =184 =

NTSB Attachment - Page 182 NTSB_CityPgh_FernHollow_029-181

————

3 ey



FORM NO. 1064

Generzl
Requirements

Finiash
Inspection
Opeaings

Catch
Baain
Sumps

Preparation
for Placing
Concrete Base

CONCRETE PAVING BASE

356. Concrete for paving base shall conform to all of the require-
ments of Sections 461 to 512 inclusive, insofar as same ave appli-

cable, and the following particular Tequirepen

1+ 3

The upper surface of the concrere shall be scrzeded to givae

4 smooth and uniform f£inish which ghall be par
cross section of the finfshed pavement and sha
therefrom exceeding 1/4 of an inch in the leng
edge.

allel to the required
11 have po variation
th of a 10 £ft. straight

Concrete Bases to be covered with & vitrified brick surfacing on

8 Mascic Bed must have all base wbove the Tequ

ired plane ground

off, The bazcs shall be screeded with a suftably designed and

effective template witk a steal cutting edge,

and adequately

braced and trussed. The screed musc be approved by the Director

before it is used.

Specisal care mmst be taken ar cateh basing, in
sections to obtain the preper elevation of the

lets and finter-
base.

The contractor shall comstruct a wooden form to block out aa arsa

2.5' {n vidth from the face of the curb and 10

-0' in lecgth alomg

the curb at all cacch basins and inlets when constructiag concrete
paving base. This form shall be located as ordered by the Director

to provide for the consiruction of the suap in
bagins or inlets after the general roadway pav
pleced. The above form shall be ser with the
elevation of the concrete base and shall have
the middle ¢f the form on the rosdway sidas co
anchorisg the fnlay., The key serip shall be 2
of the form aod shall be not less than 1-1/4"
general base slab is Bufficienrly hardened te

front of the catch
ement base is com-
top at the finighed

2 beveled strip along
goevide ¢ key for
-1/2" wide at the face
in depth. After cha
permic the removal

of forms, the sump shall be constructed and hand ffnished to the

proper shape as ordered by the Director.

Before any concrete is placed for concrete roadway base, all
materials entering into the base and becoming a part of the perma-
nent structure must be approved by the Director, together with the

saurce of supply. Before any comerete is plaec

ed for comerete road-

way base, all the following equipment must be op the site readr for

use aod in good working order and approved by

the Director:

Concrete Mixer, when required

Sereed for finighing counrse
Sub-grade tester
Trovels, edging tools, lutes

» 10 foor

Straight edges, hand belt, and other
necessary tools when required

Approved curing agent

Except in the Rallwvay's Area, tragsverse constTuction joinzs sghall be
provided in all concrete pavement bases not more than 30 fr. apaxr;

and over all transverse comstrucricn Joinsts in

concrete bases, the

Centraztor shall provide asphalt satucared burlap strips 3 in. wvide,
in accordance with the requirements of A.5.T.4. Specificaricn No.
D~174-25. Before the asphalt strips are placed, the consrete along
the joints shall be thercughly cleaned and given a heavy bituminous
coating 3 inches wide, which wiit securely bond the agphalt strips

to the copcrete base, Cempeasation for the as

‘facluded i{n payment made for conerere base.

-135-
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FORM XO. 1064

356. (Cont'd.) Trangverse joints shall be formed 2t righe angles to tha center 1ine
and perpendicular to the surfacea of the basa. .t

Longitudinal joines with or without Joint plates ond dowels shall be constructed in
accordance with the Standard Plaus unless othervise stipulated on Contract Plaas or {a
Supplemeatal Specifications.

Atteation is directad to Section 572 covaring Inlays at Manboles, etz., and Section
571 covering Tast Cores in Concrece Pavement or Base; Section 570 covering Deficiant
Depth of Base, and Section 573 covering Misplaced Reinforcement.

d=

Where gteel reinforcement :L-s to be placed in concrece paving base the same shall cog-
form to the requiremsnts of Sections 144 to 146 fnelusive insofar as they are applicable.

Payment for such reinforcement sball be made under the i{tem of Stesl Reinforcs-
ment.,

357. _ BITUMINOUS SURFACING - COMSTRUCTION
e g I - CONSTRUCTION

GZNERAL

When Bituminous Surfazcing of any type is stipulated on the Costract Plans or in
Supplemencal Specifications, the materials and mixtyre skall conform to the specifica-
tions for the type designated and the surfacing shall be placed in sccordance with the
followicg specifications, unless otherwise stipulated fn Supplemental Specifications
or ordered by the Director.

THICENESS OF SURFACING

When Sheet Asphalc Surfaciog of aoy type is specified for nev streets or for Re-
paving Streets other than patch work, it shall be comatructed in two courses consisting
of a Binder Courae 1-1/2 faches in thickness after compression, and & Wearing Surface
1-1/2 inches 4n thickness afcer coumprassion. The thickness of other Bitwminous Surfac-
ings shall be stipulated on the Contract Plans or in Supplemental Specificacions. Not
more than 2-1/2 foeh thickness of bituminous surfacing shall be placed in ome course.

BEFAIR WORK

Where Bizuminous Surfacing of different types and variable depths are Decessary
to be laid in conjunccion with City improvements to match existing bituminous sur-
facings, the Contractor ghall construct such surfacing with type "SA" boe mix, or
type “JCI" cold mix, or "JC-2" cold mix and use the mixture and size and kind of
aggregate that will best match each ad joining type of bituminous surfacing. Bitumi-
uous Surfacing placed in such manner shall be paid fcr by weight and shall be computed
oo the weight indicated by check weight slips furnished in rhe foliowing mannar.

Bituminous Surfacing shall be weighed and weight slipe sigoed by a veighmagter,
or City Inspector at the plant where veighed, indicating the pet veight of bituminoeus
surfacing material delivered ineach load, which must be Biven at the point of delivery
to the representazive of the Directosr designated to receive such slips. The mathod
of veighing and che scales ysed for veighing shall be subject to the approval aod test
by the Director. Ia the event of disapproval of scales or of weights indicated on
weighmasters slips, no further material shall be veighed om such scales until nocified
ir writing by the Director so o do.

COURSES

Where Binder Course, Bottem Course or Bagse Couzse are referred to they are ona
and the same.

Where Top Course, Wearing Surface or Surface Coutse are referred to they are
one and the same,

WZATHER CORDITIONS

Situminous Surfacing shall noc be placed when zhe teaperature {s helow 45 degrees P.

nor when it is ratnin » DOT when the ccacrete base aor boczom course iz wet or da=p, nor
when any condition ex{szs that is detrimenral to surfacing,
-1 08
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PREPARATION OF BASE

Priar te the arrival of the surface mixture, the base sholl be thoroughly cleaned
of all dirc znd foreign matcor. Ceatact surfaces of curbs, gutters, castings, rails
and other structures shall be Painted with a thin wniforn coating of asphalt cement.
Asphalt cement pluaced on curbs above the top of surfacing must be remowed,

DELIVERY OF.MATERIAL ; TR R TR
e SRR AL

previously cleanad of a1l foreign mzterials, and covered with an approved waterproof

cover of sufficient size to protect the entire load, Placing and rolling bitminous

pavement will not be permitted sfrer datknress and the dispatening of vehicles thall

be =rranged 5o all matarizl delivered ehall be plazad ond rolled {n daylight. Hot

miztures chell be delivarsd to the site ac a cuefliciently high cemperature to insure

its proper :ompastion bafera coolinz. The temperature shzll be not lazs than 225 degrees =
F. Zor the binder course and not less than 325 degrees 7. for top course.

MECHANICAL SPREADING A'D SCREZD IS VACHIIRES
0L o ansl ey TGlGES

If the Contraztor zo cleers he may use mechendeal spreading and screeding equipl;nn:
with zuitable side forme approved by the Direetor in accordance with the follouing
speciiicociens.

I peromnent side suppores such oz curbs, hezders, or gutters are not in place, *
approved cigel or wood side fovms of suitable depth shall be pleced and rigidly zupported
30 as to carry and positively control the elevation of the cereed to i{nsure the plzeing
of the puving mixtura to the correszt clevation aod cross-section given,

Upon zrrival at the vork the mixture shall be sFread znd struck off betuween the
side supports. It shall be bacdled by mechaniesl sgreading and finishiag equipment
eithsf - combinatien wxchine or {p sultiple units, to distribute 1t into place either
for the entire width or for such parcial widch lanes a- =ty be practicable and eo
cexila it off 2o tha civwon uzocc-zaseion, The s=rzzd zzzamtle shall be 2djustable ea
Cive the'crosc-seztion required uad chill be zo designad  =nd orerzted o sonnection
with the zida form or forms hereinbefore spesified az o rrovids o binder course of
the required thickness.

All spreading:and fiafshing machines shall have = floating screed assembly arranged
to ride directly upon the gide forms or to be controlled €2 o clevation of stri%e-off
directly by the forac, .nd zh-1) be el f-porered oad pronclled. GClade graders or dragg
shcll not de uzed. Couirment which leaver tronte or indcntad arezs which are not cor-
reczed by the scheduled operztions, or produce ogher perminent blemishes, will not
be zppraoved.

The term “serced" includes any cutting, crowding or other prictical action vhich
iz effostive on the mizrure ot the workabiliry spezified znd obtzincble, without tozr-
iog, shoving or Sauging, and which produces a finished surface of 211 the evenness and
texture specified.

Smzll irreguler areas, vhere the uce of meshanics! srresdins =ad sereeding machines
iz mot prasticcble, m=y be srrasd znd screeded by hand. I hond sethods ere usad, the
mixture shzll be depocited on the base outside the 3res an which it is co be spread or
plzced on movable placforms and discributed by suitzble mazns in = loose layer to pro-
vide a course of the thichnecs desired using measuring tloz':'s or stzlps to assist in
cbtaining satlisfactory distribucion,

EAD SPREADIIG AID SCREEDING

Biteainous surfacing coursss «o be sprezs cne plazed by hond, ahall be constructed
fa the following mzaner. Upon zrrival at the work the ==terial shzll be deposited in
smzll piles on .the clezn base or bottom course, or eon movzble platforms, Srom wiich all
material shall be diseribured te the place where it ir to be lzid. The temperature of
hot mixtures at this cime shall be not less than 225 degrees F. for binder course and
not less than 325 degrees F. for Top Course.

If permanent side Supports such az eurbs, headers, gutters, rails, eec., are not
in pazition to b& used as gsuidss far screeds, approved sceal or wood side forms of pro-
per depth shall be placed za2 rigidiy supported so as to €arTy and positively concrol
the elevction of the streed o {nsurs Plaelag of the aving mixture to the correce
elevatien aad cross zectioa.
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FORM MO, 1064,

General

Equipment

Zlectrodes

WELDINS STRUCTURAL STEZL

§06. All welding ohall be dons by ths electric .arc oxy-ecetylene,
or oxy-hydric process, but unless cthearvige npecified on Concract
Plans or in Supplemencal Specifications, it shall be dona by the
electric arc process in accordance with the Standard Specificacions
for Arc Walding Metal Bridge Structures adopted by the American
Association of State Highway Officifals, dated 1935, with all sub-
sequent additions and amecdments therero, except as otherwise
stipulated herein.

Plant. The power clant shall be equipped with suftable con-
trol for adjusting curtent and voltage output. They shall deliver
3 constant cutrent at the required voltage for each setting of the
control. This eguipment zhall be fitted with an accurately adjusced
voltimater and an ammeter.

Pretectors. Suitable helmets, haod shields, glazses, gloves,
aproos, screems and other equipment neceasary for :he protection of
velders, helpers and {nspectora ghall be provided.

Assembling Devices. Preparatory for welding, the assembled
elements of members shull be held rigidiy in position by the use
of hand or power operatzc vices, clamps, bulldozers or other devices
adapted zo the purpose and capable of exerting pressures requiaite
to reaove local distorgions; comprees the parts into intimace con-
tacz, and prevent excessive deformatfon during welding. The jJoints
resulting from the assezbling of members, Lf designed to secure
close contact of thelr parta, shall be adjusted and held to correct
pualtivas Ly asaexhbling davices.

Metallic Electrodes. The metal of elactrodes shall be mild
carbon steel or an alizy tkermof made by tha opnn-heasth, electric-
furnace or crucible prceezs. Its chemical zomposition and physical
properties shall be adasted tc the structusc metal and the rthick-
oeases of the parts to bz wvelded io order to insure effective
penecration and an innimace uniform blending or coaleccence of the
veld and scructure metals,

The electrodz wire or cere shall be smooth-finished; homo-
geneous in physical structure; free from plpe, iaps, or other harm-
ful defects, and its surface shall be free from injurious scale,
Tust, grease or other forelign matter. The diamerer of electrode
cores shall range from ore-eighth inch to one-fourth inch; the
slze used belng adapczd te the position of weiding and other
conziczions atrsnding Lhe formacion nf the welds, in order to
sezure sacisfactory resulcs. The dlameter shall vary not oworte
than sxree-thousandtha inch frea that specified. The length of
the eiecircdes gphall not vary more chan vne-foucth inch from che
rominal length.

& Iluxlng eatev::! =hall be provided, rither In the fnr= 2f 2
covering on the wire .r a: a ceparvate aut.zearizer fe~d Llnza rhe ace
atrexzm #t 3 unifora r-te coatrelled by 2 auzomar ic davice, i{n order
te protezt tha arc st:ean, the deporirri netel and the udjscent
structure mecal from contamination from the strmosphere and othar
sources. (Coartings sholl be cancentric with the wire; of unifform
composicion, and shali withstand molsture and the handling or other
service involved f{n ordinary shop and fileld operacions without
becoming injuriously abraded, chipped or torn.
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FORM HQ, 100A.

»

Eleatrodas Io permit adjustmear of rcovered alectrodes in tha electrode

(Cont'd,) bolder, the wire or cozc shall be frae of coverinz matecial a
length of thrse-quartera to_sne and oae-eighth fnches on one end,
vhile the opposite or are striking end shall protrude a2 length not
to exceed thrae-sixszenths ioch from the covering, but gufficient
to permit satisfactory operation.

Electrodes shall function satisfactorily in producing welds
in oge or more of the positions, flat, vertical, and overhead, as
may be required in the work to be sccomplished. They shall not
produce in the welding cperatiom fumes or Bases, poisonous or
otherwise fnjorious t> the health of the operators, inepectors and
workmen,

Bare wire alectrades or nevly developed electrods products
possassing merit demonstratad by satisfactory ceats iavolving tha
structure metarizls proposed or supplied for the given project may
be used only when approved by the engioeer.

Physical p=operties of deposited metal. The quality of the

deposited metal shall be such that (¢t will conform to the follow-
ing minimum requirements when formed in test walds by a competent
welder:

Tensile strength, pounds per square inch--minimum specified
for the structurs matal,

Yield point, pounds per squzre inch--75 per cent of the
developed tensila strength.

Elongation in 2 inches--20 per cent.

Physical properties of welded ioints. The oinimum welded

joint requiremants shall be as follows:

Iensile strength--winimum specified for structure matal.

FPree bend test--25 per cent elongatiom.

Pree bend and aick-break tests as provided herein under
"Tast Speciments and Procedures."

When immezsed in a 50 per cent solution of hydrochloric actd
for s period of 72 hours the weld meral shall show no more cor-
rogion than the accepred structure metal under the same conditions. -

Physical properties shall be determined from rasults secured
from tes: aspecimens.

Electrodes supplied under thess spacificecions shall be
idencified by the follcwing:

(a) The manufacturer's name, and number or symbol for iden-
tifying date of processing the electrodes.

(b) Trade -ame, purposa for which the electrodes are fntended,
and recomzended fistructions for usa.

(¢} Size of electrode wire or core.

(d) Net weight of electrodes, focluding waight of flux covering.

Operacors Operators shall be prdperly trained in arc welding, experianced
in welding structures and capable of producing uniformly relfable £{1-
let and buzt welds fn flat, vertical and, overhaad positions. Opera-
tors shall be required to weld, in tha presence of an inizspector, test
specimens involving ffllet and butt welds having the detall dimensions

- herein shown for operators specizens. These welds, when brokea, shall
indicate the parfection of fusion and coalescencn of structure and weld
metals specified fcr the welds in structures. The proved abiliry of
2N operator to produce satiszfactory welds with flux-coated electrodes
8hall not be accepted as iadicating ability to weld with bare electrodas,
and vice versa,

-0 o
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FORM NO. 1l06A.

Operators
(Conc'd,)

Test
Speeimens

X The Director resarves the Tight to reject any operator whather
the test specimens prove sacisfactory or not; and any operator once

" approved-may be<resdved ‘from Che- sk at any subsequent time when

the Director-feels thar satisfactory welding i3 not being done.
The Director may also require that additfonal test specimens be
made at any time durfng ths progress of the work.

General. The tests to be made and, correspondingly, the
specimens to be prepared shall be of two general classes, viz:

A. Tests to determine the strength, ductility and other
paysical propsrties of welds, and the adaptability of wald and
atruccure mezals o the production of relfable velds,

B. Tests to determine the qualifications of weiding operators
for the work to be performed upom a given fabricacion or erection
project.

Test gpacimens to determine the strength, ductilicty and other
physical properties of velds, including the adaptability of weld apd
Ftructure metals to th2 productiom of relfable welds, shall be re-
presentative of the m-oterialas propesed or supplicd for the given
project., The welding 2quipzent and detafls of velding procedure,
including the Sype and silze of eleectrodes and the position or post-
tions finvolved 1a mzkiag the welds, shall be, in go far as practicabla,
the same as used or to be uged upon the given projece.

Specirers fntendad o evidence the ability of velders and
determine their qualificatfons for the work to be performed upon a
given fabrication or erecticn project, shall include che same or
almost icdencical wmaterials, equipment and working condicions as will
be embodied fn actual construction operations, thereby eliminating
or reducing to & nminimum che conditions likely to produce advcrae
Tesults. With the whizct of determining the qualities of che welds
produced, they shall be a0 planned 2s to render thair destruction a
practicable operatiorn preriding evidence of the conditions of pene-
tration, coalescence cof the metals, weld srructure and other faczors
affecting the service strcagehs and reliabilicy of the welds.

Held Metal Test. The test specimens used for determination of
the physical propercies of depnsited weld m2zil shall he the Standard
2-Inch Gage Length Tension Test Speciment adopted by the A, 5. T. M.
for rolied stecl and €:stings. The ghank or =aralle] eectin purtion

of each specimen shall censist entirely of weld metil deprvited Yetween two

plates at an adequate dicrance Srom thetir orinlaal surfacer co pre-
clude the effects of coalescence of the netals within the 7 1siocn zone.
The plates shall be, preferably, representative of the getal o he ueed
in the contemplated structure and Indencical in composi{tion wich thae
used or to be used in -he preparaticn of welded foin: zest specimens.
The details of =he darncired veld metal specizen and of the test apeci-
mens zecured therafrom 2ce shown in Figure 1, of the above menzioned
Specif{caciens.

In the formation of the deposit each layer shall be permitred
to cool sufficienszly to permit the femoval of slag before a succeed-
ing layver (s deposited. zng consolidation of the weld metal by hsrmer-
ing shall net be per+a:-:ce except only that the weld may be scruck
lightly wirch a Toughin: toel to brezk und remove the slag adhering
to ity surface. Neizh:.r zhas completed weld metz!l deposit nor the
specimen cut therefrom shall be annealed or ocherwise heat treated.

s =
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FORM NO, 1064,

Teat
Specimens
{Conc'd.)

Iension Joint Tes:. In the formation of rensile epecimeny of
butt welds che procedure shall be the some as described for vald meral
specimens, except that wher this type of apecimen is used as an
operator's specimen, the operator shall, in general, be permitted ro
use the procedure he wouyld adopt for actual workling conditiona with
the welding positiem cr positinns requited or specified, The detatils
of single and double "7" wvelded specimens aod the tenzile test speci-
wens secured therefrom 4re shown {n Figure 2, cf tha abeve menticned
Specifications.

The plates used may te of sufficlent lenpth to preduce the rotal
oumber of tensile, free-bend and nick-break test specimens required.
They shall be so adjusted and supported that when ccaplecely welded
the deformation from a comtinuous plase surface will net artain a
bazter in excess of one-half iunch {n one foat. The welded specimena
shall be divided into rest specimen blanks by flame cutting or other
practicable means, care Seing caken nct to produce heat-creatment
cooditicns affecting the weld mezal portion of the teat specimens.
Specimen blanks found to be warped or bent shall be straightened cold
by the applicatioz cf pressure rather than by hasmer blows or ocher
wmeans involviag impact action.

The weld metal surfaces shall be slighrly convexed to iniura
satisfactory mecal witkin the rent specimen but this convexity shall
oot exceed one-sixteenth inch, When the singla "7 type cf weld is
iovolved it shall be canzolidated upom its beginning ¢f weld yide by
the deposicing of weld me=al to sectre the réquised comvericy. 1In
the machining of test specimens cthe excess meral shall be temoved
and the surface fintshed flush witck the plate, The zool marks re-
sulting from this cperation sball be parallel to the lecgthwise
dimension.

Free Bend Test. The specimen blaoks for this tejt a=e= the same
as specified for tension jcint specimens, except that cnly the doutle
"T'weld type skall e uscd, The decails =f thke tas: specinsn azc
sbown in Figure 3, cf the above menaticned Spectfications.

The finished test spscimen may he given an inttial defcrwation
by f£ixing it {m a blacksmit:'a viss or otker adaptable bolding cquip-
ment permitting the speciTeny to be bent at lrcadons adfacent to bug
not within fts weld portion. Whathsr bent by the applicarion of hoomer
blows or other means, tr= cperation shall nec gubiect the wald to more
than lighct impact and shock stresses.

Prior to or after being {nitfallv deformed, pref2ratly the
latter, a gauge length shall be fixed within the body 2f rhz weld
and in the center lfne of tls siae surfac: fo be mide the convex
porction of the bend. Thi: lesgzh shal! be clearly dafined bv wvery
smell punch marks. The specimen, afisr preparation as described,
shall be placed in a ¢cmypo~eslion maczhine or cther devica adapced to
the application of unifcco =ven pressute upon Lts ends wizhcur impact
or shock to produce tendirz witkin she weld. Bending ahall be cen-
tinued unt!l a minute iniclzl crack (s Froduced ir the convex sur-
Face within the bedy area of the weid rather than zt the arrises.
Development of an finirial crack shall be cons!dered fallure and the
flexing ol the specimen shall ba imediactely discontinued.

The elongaticn cf the weld mezal shall te detsrmined By measure-
ment of the final gaupe leng:h, the width of the fallure crack being
given consideration ~2ly vhen it traverses the gauge lengrh line.
Accuracy in this measurement shall be considered especially importanc
and 2 flexible pcale c: orher relisbie means shall be used in ira
datermination. The alcngatizn shall be recnrded An peT cent.

Nick-Break Tes.. I%e specimen blanks for this test ahall be the
saze i speciiied {n ter-irn jeint spezimens, witk the exceprinng
that onjy rhe doudlz 9" -vic well shall ke _ =d ard thac -hn mesal
producing the sligh" 'y ¢ ~mvesed ghape of wel? suwficos sra’l ne: be
removed. The decall: of the tes: speci=en and the arrangem=r: of the
83UDOrts {OT Testinc 2re shewn in Flours 4. 2f the abere men: {aned
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FORM NO, 1064,

Tent
Specimens
{Coae'd)

The finished test specimen ghal! hn slaced upon supporcs =x3
speciffed and broken by che application of 3 power bammer or a
fog weight blow applied concentrically upon the transverse sectiva
of the weld and having gufficient intens:ty to prodoce sudden Fatlare
of the specimen by a break tioough rhe nicked pertion. The fractured
surfaces of the brokea specimen will show the incernal structure of
the wald metpl deposit gnd the coadition of fosion aod coalescence
of the structure and weld metals.

¥ick-Pend Test. The specimen blank- for this test shall be ehe
same as specified for temsion Jolnc specixens, wich the exception
that the mazal plate may be of aay thickn2ss from chree-eights to
one~balf inch, The detsils of the resc specimen gr shown 1in Pigure
5, of the above mentioged Speeificactions.

The finished test specimen varies from that used {n the tension
joiat test only in that che removal of the metal fnvolved in pro-
ducing the slightly coavexed shape of veld surfaces need not producs
smooth finishad suxfacea, nor is it necegsary that the tool mark
be parzllel to the lengzhwiia dimension. Afrer tha excass matal hao
bean removed, & narrov groove-1liks nick or slot having a depth one-
sixtaenth inch shall be produced st tha center of the wald and on oms
side ounly by hack-sawing, filing or ctharwise machioing to produce
t clean-cut incision.

The finished test specimen shgll be Siven a slight inirial dand
by lightly bhezmering =o produce 2 coavex surface on the side contain-
log the incision., The speciman so bent shall then be subjectad to a
compressive force by baing placed in g compression machise or othet
device adapegble to exercing a slow, even pressure adequate to
collapse the spaciman withouyr impact or shock.

This test shall be conzidered supplecentary to the tengion joine
test and intended tn discover brittleness from any cause. The fract-
ured porticn of the testsd cpecimen, cozhined with pha constricclion,
if aoy exists, at the ends of the nick snd excending slightly below
it will {aodicste the ducziiity of the metal. A corresponding enlarga-
ment within the {ntericr pertion or coopression zoae of the bend nay
result from the duccility of the ftructure =e:=al rather than that of
the weld,

Zesclog. The physical properties of depusited alectrade metal
and of welded jotnta sholl, unless ocheratce nrovided, Yo deimrmined
from results secured from the testing of spzuimens in conformity with
the requirements of Specifications T-68 of the Amarican Associagion
of State Highway Officials "Standard Metheds of Teating Metallie
Materials," 1935 (A. §. T. M. Designation E8-33).

The yield point shall be determined by the drop of the be .: ot
the halt in the ga:ge of the machine.

Number of Specimens. The number of specizmens involved {n any
given test shall ke three, unleas cthervise provided.

Io tests Iarended to determige the quality and 2cceptablilesr of
eleccrode metal, thrse cension Gpecimens for each welding position
aad for eack size of electrode ghall be =ade for each 4,000 pounds
of electredes, including their flux covering, GHowever, vhen less
welghts are supplies the sams number o specizens shall be nade.

when a tension teat specimen shovs defective machiniag or
develops flaws attribuytable to rhe machining operation it may be
discarded and ganother apecimen substicuced.
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FORM NO. 106A.

Test
Specimecs
{Cont'd).

Workman-~
ship

When the percentape nf elongation of ome of the tension test
specimens 1is legs than that specified and any port of tha fractura
i3 more than chree-quartery ineh from the center of the gauga
lengeh, as indicated by scribe seratches marked upon the specimen
befors testing, two additional specimans shall ba made and castad
and, 1f both thess specimsns prove satisfactory, the material shall
be considersd acceptabla.

Appearance of Practure Surfaces. The Afracture surfaces pro-
duced by breaking test specimens without appreciable tima being
parmitted for deformation of the metal shall show uniformly bright,
even textur=, free from occluded slag or other foreign material,
and any porosity indicated by holes in the surfaces as resulting
from occluded gas shall be uniformly aistributed and very limited.
Qualicy and soundness of the weld metal are indicated by taxture,
color and other appearances of the fractured surface.

Geoeral. The cooditfons attending the shop fabrication and
field erection of a structuze shall produce welds having the di-
mensions, rigidity, strength aod other physical properties, con-~
templated in the scructure dasign and detail plans.

Formation of Welds. In the making of welda tha slectrie
current shall be adjusted to sacure, with the elecztrods used,
fusion of the surface metal of tha sCructure parts (siructure metal)
and 1ts coalescence with the metal of the arc (weld matal} to pro-
duce a uniform, even deposition of the latter, free from pits,
porosity, and inclusicms of slag and clinker. Welds shall ecol
slowly and shall show neither discoloration indlcaticg burned metal
nor undercutting, unfused edges, overlaps or other manipulation
defects, Defective welds or portions of welds shall be removed
and satisfactorily replaced.

The lapgth of arc ghall be regulated o prevent splashing of
molten metal, prcvide an aven flow of metal acroas the arc with laast
possible opportuaity for its oxidation. 1In general, its langth will
depend upon the diameter and type of electrode used snd the thicknsss
or other chill-producing conditions of the structure metal.

Yhenever the bending of an electrode ro facilitate sccessibll-
ity to the location of 2 weld or to adapt it to a walding position
Tesulte in cracking, e-a2ling, or other injury considered detrimencal

P12 * a2 * Sm i maagy 2. 208,

to its serviceability, the portion so damaged shall be discarded.

Welids having &2 maxi{mm dimension greacer than five-sixtsenths
inch shall be, ia genmezal, of multi-layer construction, tha layezrs
being deposited by parallel overlapping runs by "weaving,” “lacing.”
or other manipulaticn cending te preduce advantageous soundaess,
strength, ductilisy and aanealing effects. When the comditions ren-
der multi-layer consnruction impracticable, the €inished welds,
vhen authorized by the engineer, shall be pesned, after having all
slag or other adbering foreign matter removed from their surfacaes.

Upoa the completion cf each run, including the final ona, ths
surfacs of rhas weld shill be virs brushed or otharwise abrased to
remove slag or octhar nfhering foreign matter aand o permit obser-
vatinn of tha deposited wald metal. The finished aurfaca may bha
urnduvlating hut, in genrral, alwll be glighitiy rronvexed, unifoarm ard
sven with terminnting prrtlana hifading intn the gurface Af the
Bt rurturs méai,

All CESEEIs abul! be T1Hlad with wald welal, wud whaliai
oczurring within the tnresnadlice iengthe ot the walds o 8T LbLslrT
extremities, thay s5hall be freed from slag or cther barmful =zacertial
before contimuieg or completing the depositing of weld metal.
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FORM ®O. L106A.

Workmanship
(canc'd)

In fillec apd buzt-_nd-bond welds the appilcacion of the
first Tun of a weld shull b2 given special artentlon co {nsurs
satisfaccory fusfon znd penctzation of the structure metal for=aing
zngular or recess-like portfons of the jolnt.

The weld metsl chall be deposited in a manner which will
minim{ze the expansion ard contraction effects of the localized
welding heat and therchy counteract and relieve tha strasses tead-
fng to produce structure deformatfons and distortions. Walds
located on opposite sides of che webs of beams, girders and
columns or other similarly located pares shall, vhen practicabla,
be formed simultancouszly and the streszes tending to produce de-
formations minimized by wclding at sliphtly offset rather than
directly opposite locacions. Tack welds holding assembled mowbera
or elemants of members fn position and adjustment prior to complete
welding shall be so located and formed thae they will become {(n-
tegral porticas of £inal welds except when they are to be removed,
When long welds are to be made the contrzction stresses may be in
part elimioated by forming the welds t{n fntermittent lengths or
sections thoroughly welded at their points of juncture.

In wvelds wherein the induced expansinon of the mecal tends to
completely close the space batween the parts to be welded or to
reduce this space to smaller dimensfon than required for welding
properly, the adjacent surfaces shall be wedged apart or otherwise
restrained,

To improve the strength and genernl effectivenese of welds and
to provide for tha distribution of stresses into the structure parts,
the ends of welds shall termicate, when practicable, in weld exteasi-
ons consisting of wedgelike, pyramidal or other tapered forms. At
each end of the weld the extension shall not be lass than thren times
the weld dimension beyond the met lengths of weld conmidered celfective
io tracsmitting ctress. When a weld ts placed along the end of 2
=2ober Lt gholl be "bexed" by retumning thc oxt=p=ions =zound irs
cormers wherever practicable. End welds, when ge located that raia
water or other moisture miy enter between the surfaces of the elemenss
and be retained, shall be constructed with a ghort gap to provids a
drainags,

The full nominal size of butz, butt-and-bond and filler welds
shall be secured by shaping their surfaces to flat oval forms =x-
tending onto the adjoining surfaces cf the structure mecal. When,
for consrructional reasoms, it is teguired that the surfaces of but:
and butt-and-bond veld: be finished flush with the ad jacent scructure
metal, the additional metal shall be applied to assure che full sec-
tion acd later removed by milling, £4iling or grinding.

Welds of the butt type uniting members or elements of mexbers
having single bevel cut end surfaces shall be cansolidaced ypon their

-beginning of weld sides by the depositing of weld macal ro produca

the required weld thickness and securs the metil increment and eon-
vexed surface specified above.

Plug and slot w=lds devised to cempletely £111 the holes shall
be finished with convered surfaces having the extreme edpes fused
into the structure metal. When formed with fillet welde at their
perizeters {orming = water pocket, the porticns temaining uniilied
shall be filled with o meisture-resistant material which will adhece
to the metal surfaces; provide a worlmanlike appearince, and prevent
the infiltracion of coisture. Materiale likely to promote cotroslon
of the metal or to destroy paint applied upon or adjacent to the
£illed areas shall uot be used,
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FORM MO, 106A.

Werkmanship
(Cont'd.)

Erection
of
Steelwotk

Fleld Con-
aections
Riveted

When ths joints produced by conclgunus wutfaces are not
sealed by welds throughout thelr length rhe fir shall ba suf -
flctencly close to exclude water aftar th: surfacas agra painced.
Ho painting shall be done prior to the inspacctlon and approval of
ficse.

Weld Dams., Wide joint spaces resulting from mill cutting
tolerances, erection elearances, and from diverse fabricarion and
erection irregularities shall be welded by the use of dams placed
against or within tke spaces. These dams shall consist of blocks,
bars, strips, or other forms composed of fire e¢lay, carbon, asbes-
tos, or other refractory material, or of copper or steel. Refrac-
tory materials shall be adapted to complete removal frem the weld
surfaces and shall rot detrimeatally affeet the composition of the
metal. When shapes or s=rips of copper are used the welding pre-
cedure shall mot oelt the surfaces apd thereby affect the weld
composition. When steel is used its chemical compcsition shall be
the same as that of the electrodes or welding rods uzed and the
dams ghall. im general, be eatirely remyved. However, any portion
becoming welded upon the deposized metal shall be chiseled or
otherwise cut ro remove all free parts and that remaining shall be
fused to render it an integral portion of the wald.

Peening, Peening of welds, authorized by rthe engincer, will
preferably be dome with a poeumatic haemer striking blows having
only sufficient force to produce flow in the m=zal. The tool
point shall be blunt gpd without sharp edges. Mo peening shall be
dona prior to the metal tecoming caoled.

Physical Structure of Welds. When welds are chipped cr broken

to discover the physical characrer of their meral they shall shew
brighe, densa, even textured, silky or fine granular fracture sur
faces; good fusion and pemerration at che junctuze of ~he weld and
Structure matals ard the absence of iridescen:s colers within zha
weld metal,

Belding in Cold aed Icclement Weather. Welding operatioa shall

be discontinued whepever the atmospheric temperature or other climatie
conditions militate to produce wmsatisfactory welds., The alr temp-
erature shall be in nc case below 25 F. nor shall the m=tal to be
wvelded contain more thaz that degree of fros=. Inm general, welding
shel) not be done in the presence of raia, snow cr wind. Heating
apparatus, covericgs and wind-breaks ahsall be approved by the
Engineer.

606-1/2. During the erection of steel work riveted joints ahall be
vell pinned vith full size traffic pins with ¢ dismeter aot mere
than 1/646 of an inchk smaller than the hole. The full silze diamaca:z
of the traffic pim shall have a length at least 1" longer than tha
thickness of the wmeta! through which it passes and shall bs drivea
to profect on cither side of the metal connecced. A suffic‘ant
ounber of traffiz :ins shall be used to safely transmir gll ersccton
tresses. A minimz of 40 perzent of the holas shall be filled with
trafiic pirs. 1Ia addirion, 2 sufficlent number of bolzs sha!l be
uvsed to hold the jcime places firmly together. Before any riveting
{s done the steel work shall be checked for aligoment, camber,

grade and elevacion; and each Joint must be well matched with holes
in proper aligmeent. The Contraetor shall submit a riveting scha-
dule to the Director for his approval before any riveting i{s dons.

All field cozmections shall be riveted unleass othervise shown

on coutzract plana or in places {nsccessible for Tivering. 1In the
latter caee, turned bolre shall be uged in reamed holes.
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FOif N0, 1064,

Finld Rivers
How Driven

Grouting

Anchors

Faciliries
for Inspectiomn

Starting
Work

Accepting
Material

Shop
Dravings

Shipping
Inxolces

In gensral, 211 ficld rivecing shall be done wich praumetic
hammers, hand-driven rivets shall be used only with the expressed
conseac of tha Dircctor.

All steelwork placed upon concrete or masanry foundatlons
shall be set upon wedges and after the structura has been proparly
aligned and leveled the space undarneath shall be completely filled
vith a mortar composed of one part Porcland Cement and tvo parts of
clean gharp sand. The mortar shall be of such consistency thac {tr
iy be moulded with the hnnds and upon removing the pressure will
retain its shape. It shall be placed by forcing small quantities
into the space and ramming with stout hommers unttl the space ig
completely filled and the resistance of the masa is falt. When
retempered grout is required by the Contract Plans or ordeced by
the Director it ghall bz allowed to stand for two hours after the
original mixing and shall be thoroughly remixed three times about
forey winutes apart during the two hour period. Mo water shallbe
added at any time after the original mixing.

Where foundations and ancher bolts are specified, tha
bolts shzll be set Ln wood oT steel boxes or tubes, giving
at least ome-half (1/2') fnch clearance around the bolt and
having bulkheads at the ends for the exclusion of concrets.
All such boxes ghall be in length 507 of the echbedded gection.
of the bolt, but not, however, to exceed eighteen inches (18").
For large bolts the clearance and depth of tubes shall be
approved by the Director.

INSPECTION AMD TESTING AT SHOPS

607. The Costractor shall furnish all facilicies for fnspecting
and testing the weight of the materis] and quality of workmanship
at the shops where the work is fabricated, Be shall furzish e
suitable testicg machine for testing full sized members, {f ra-
quired.

The Director shall be notified well in advance of the grart
of the work in the sh0ps, in order that he may have an iuspector
on hand to inspect material and workmanship, 1f he desires.

The Director shall stamp each piece accepted with a privata
zark. Any piece not so marked may be rejected at sny time at any
stage of the work. If the Director, through an overs{ght or ocher-
vise, has accepted material or work witich Ls defective or dces not
comply with the requizement of the apecifications, this material,
fo matter io vhat stage of complation, may be rajected by tha
Director.

The Comtractor shall furnfish Director such blue prints
frem the approved shop dravings zs he may require for his use
vhile making shop inspecciga.

Complete copies of shipping invoices in dupltzate shall
be furnished the Direccor with each shipmen:. These shali show
the scaie weights of individual pieces. Mzterlials used for erectien
only, when shipped with parcs entering the finished structure must
be 80 marked on the shipping statement and have their wvaights
8iven saparataly. The shipping statements shall be gact to tha
Bureau under which the work is baing done. -
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FORM NO. 106A.

All pickers shall be well riveted or tightly swedged into
eoch plece through which they pass. All holes i{n newel poste
to take stecl pinels ghull be true to position and g neatr close
fit to the part entering same. All fenz=s and ratlings shall,
vhen finighed, ba Lzee of any parts having hroken corners, mould
fins, kinks or cracks, and shall have all exposed sheared ends
cut true and smooth.

Newel and All newel and lamp pasts for fences and tailing shall be
Lamp Posts high tensile strength cast iron or, Malleable Iron conforming
to the requirements of Seccions 155 or 136 respactively.

Where the contract plans show scructural steel or comb inad
structural steel and mcllezble ironm lamp posts, they shall be
made {n a2 neat workmanlike manner. AlLlL joints, miters, etc.,
shall be made to a tight £it throughout, and every precaution
shall be takea to give the posts a neat, smooth £inish.

TIMBER CONSTRUCTION
WORKMANSHIP

General 610. AIl timbers arriving upon the slite of the work shall be
supported upon sleepers and when so required elsevhere in the
contract shall be provided wirh a satisfactory cover so as to
be protected from above.

Cutting The cuzting of timbers shall be dene along mcat and
accurate lises. The onds ef 2!l sxgesed =:ohers zholl Se cut
at true right angles with thelr length vnless beveled curs ars
aecessary oa account cf macching other =aeubers or for the
maintenance of clearance for vehicles and pedestrians or for
the purpose of continuing the lines of the structure. Floor
stringers and other timbers not exposed to viev need not be
cut te a true ninety degree and, provided, however, that
failure to make such cut will in no manpmer zffsc: the strengcth
or durabilicy of the structure.

Boles and Bolte shall be of the size zalled for on the contract

Huca plans aod shall be of such lengzh as to perait the use of Casc
Iren Washers, whose dlaseter acress the braring face is at
least four timesg the diameter of the bel:z, a: points vhere
called for. Purthermore, the comtractor shall provide extra
lengths of thread beyomd the nut and skall damage same after
erection to prevent the loosening of the nuts. Hexagon nuts
shall be used.

Bolt Holes Bolt holes shzll be borcd the game size os the bolt to
be used at thar point. Tha bolr will chen ke dipped ia painte
and driven into position,

dearing All comnections shall bSear tightly. In no case shall the

Connections stress or load in = t-uss compressionm, a coiumn or the end bear-
ing connection of a beam or stringar, be carried by means of the
bolts or spikes ar thz connection. All of the above mantioned
nenbers shall be firmly ficred {nto posirtion before boring bolt
holes or driving spikes.
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Splices

Holes for
Spikes

Deflectfons

dater

Pockets

Nails and
Splkes

Where necessary to splice timbers carrying stress, such
8plices shall fo gencral be made as follows. The total sectional
areca of the splices on beams and stringers shall be ot least twice
ac great as the ares spliced and the splices sball have a total
length of at least six times tha widch of the splice. ALl splices
shall be as vide as the member opliced, sufficient nsils or spikes,
at the following values, to transmfc the eatire stress shall be veed,
divided equally in number betwsen the fgcea of ths member gpliced.

84d 2-1/2" lomg 10-1/4 gauge 75 pounds
10 d 3 " long 9 gauge 80 pounds
12d 3-1/4" long 9 gauge 150 pounds
16 4 3-1/2" long 8 gauge 125 ponads
20 4 4 " long 6 gauge 200 zounds
30 4 4-1/2" long 5 gauge 300 pounds
40 4 s " long 4 gauge 275 pounda
504d 5-1/2" lemg 3 gauge 350 pounds
60 d 6 " loog 2 gauge 450 pounds

Columns aod compresaion members shall be cut to mateh on the
ends so &2 to securz a3 uniform bearing and in addition a splice shall
be placed on sach face, esch splice being sufficiantly strong to
safely carry one-fourth of the total column load st the sbove valuea
for spikes.

Holes of one-eighth inch less in dismeter then the spike
shall be bored in timbers for all boat spikes and drife boles
three-quarters of an inch or more in diamecer.

Due allowance shball be made by the Contractor in the framfag
of built up mmmbers for deflections and settlements which will accur
at the various joints upon the application of full live and dead losda.
The dimensions and ocutlines of the buflr up members, as shown an the
plans, are for the complete structure loaded.

The structure shall be so arranged im tha field chat there
shall be no pockets or depressions in the timber work which would
gather and hold mofsture and debris,

The number, location and sfze of nails or spikas shown on
the plans or othervize specified ghall be strictly adbersd to by
the Contractor. Unless otherwise shown the following schadule
of spiking shall be observed,
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FORM MO, 106A.

Spikes Spikeas
8ize of Size of in End Intermed Lace

Location Tizbers Spike Connection Connection
Sidewalk 2x12 20 4 4 3
Sidewalk 2x8 204 a 2
Handrail l1x6 10 4 3 2
Randrail 3ixé 10d 2 2
Handrail b xb 60 d 2 2
Handrail Ixé 60 d 2 2
Handrail 2x4 204d 2 2
Roadway Jx 12 60 d 4 ]
Roadway Ixs8 60 d 3 2
Roadwvay Ix6 60 d 2 2
Boadway Ixé 60 d 2 1
Roadway 4z 3 60 d as shown on plans
Stringers 2" chick 40 d as showvu on plaas
Stringers 3*&over 604 as shown on plane

Cribbing 9" wire as shown on plans

Pramicg 2" thick 2 d as shown ot plans

Framing 3" thick 60 d as showm oo plaas

Framiog over I as shoun on plens

TIMBER CRIBS
Deacription 611. The Contractor shall furnish all material and coostruct Timber

Cribs complete, fncluding dry rubble masonry, in coaformance with tha
Coeatract Plans and as specified. The cribs snall be constructsd im
the location shown on the contract plans or as crdered by the Dirsctor
in the flelid.

Lumber All lumber ghall be pev gnd may be unsurfaced.

¥Yraming All work shall be done in such 2 manner as to insure its
stability. The cribbing shall be built with stringers ruanicg
horizentally with headers s¢paced as shown on the contract plans.
The top stringers shall conform to the grade of the screat. The
stringers and headers shall be fastened together with nine (9)
inch wire spikes, excepc the top strimgers which shall be fast-
ened together wich lag bolts of tha size shown on tha contract
plans. Joints in the scringers shall be wmade only at zlternste

headers.
Dry Rubbla The masonry coustructed in comnection with, ard as part of
Hasoory the erib, shall be a dry rubble stone masonry wall extending froa

the base to the top of the crib and, unless otharvigsa raquired an
thoe contrac: plams, ¢f zhe thicknass harein raquired:-

For a 4 toot width of cril use 18" thicknaas of masonry.
Far un B [pot wideh nf erib uyse 24" thickness of masonry.
Por 12 £fr. or more of crib use 38" chicknass of masocnry.

Tne dry rubble masonry shall consist of flat stones of good qualtty,
bard, durable and not affected by the weather. The stones shall be

laid in horizomcal courses on thair natural beds, properly bonded
o to securs first class work. _
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Description

Framing

Cleaning

Contact
Surfaces

Surfaces
Inaccessible
after
Erection

Condition
of Surfaces

Number of
Coats

How
Applied

Samples of
Paine

Macerials

_88 he may desira,

00D FENCE

§12. The fenmce shall be new uhite pilne lunber at least equal
in quality to the requirements for Seleet Structural Timbers
a3 given in these Specificacions.

The lumber ghall be surfaced on all four sides and shall
be of the dimengions of, and framed {n the manner called for in
the Standards for Construction, on contract plans or in the
Supplementary Specification. The fence shall be arected true
to line, with posts set vertically and the rails parallal eo
top of crib, curb, walk or bridge floor below.

CLEAKING AND PAINTING TIMBER

613, Before painting any portion of the struecture it shall be
thoroughly cleaned, by means of scrapers, wire brushes or by
such other means as required of all dire, grease or other sub-
staoce which would be detrimental to the palat., No painting
shall be done until advised by the Director that tha cleaning
kas been performed tn a satisfactory manner,

All surfaces of timbers coming in contact shall be painted,
using the paint marked "Firsc Coat" as described.

All surfaces of ticbers and metal work which after erec-
tion would be {nsccessible for paincing, but exposed to che action
of the atmosphere or of surface drainage wvater shall be given
three coats of paint.

Pzainting shall be done only when the surfaces of the timbers
are thoroughly dry. It shall noc be done in wet or freezing weather,
utiless protected under cover and maintained 1t 2 temperature above
32 degrees Fahrapheit untfl thoroughly dry. Under special conditions
OT cmergencies, painting may be dome at slightly lower temperatures
than 32°F., but only when specifically approved by the Director.

The entire mtructure shall be given three (3) costs of
palnt, designated as firsc coat, second coat and third coat.

Esch coat of paint shall be thoroughly and evenly applied
vwich brushes by experienced peinters; it shill be thoroughly
worked into all joints and other spaces. Each coat must be
thoroughly dry bafore applying the succeeding coar. XNe paint-
ing shall be done until so ordered by the Direczor, sincs no
field painting will be peraitted until after the completiom of
all wvork vhich might discolor tha pairc, nor until suitable
weather condiciona prevail.

Drier shall in ro zase be addad to mixed paint wneil such
tizme as bereinafter specified and co laboratory samples of such
paint will be taken either ar +he factory or on the job whare
this provision has been vioiated.

The contracter shall notify the Director vhere and whan
paint {s to be mixed, i{n order that he can be prasent and secura
such samples of materfals being used and of the finished product

=784 <
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FORM nO. 1OGA.

Delivery of
Painc

Samples of
Mixed Paint

Analysis
Whers Made

Ko Paint

to ba used
Uncil Accap-
ted

Dryers

Thinner

ALl paint for use on City work shall be delivered oa the
Job not less than 10 days nor wore chan 15 days before 1t will
be required for use. Drier shall be governed by the same
stipulsation and shipped {n separate containers.

The Director shall be nocified immediately of each de-
livery and the purchaser shall provide expedient means for the
taking of such field samples 2s he may desire.

Samples of mixed paint shall be raken by the Director
from the original packages of every lot of paint and separate
drier either at the shop or on the job or boch. Analysis will
be made and the paint rejected or gsecepted wichin s period of
not less than 10 days nor more than 15 days from time of
delivery.

Analysis will be made by the Director of the Department
of Public Works, the presest laboratory of the Bureau of Tests
1z located at Center Avenue and Dithridge Street, but the
Director reserves the right to conduct tescs ac such points as
he may designate.

In no case shall paint, drier or any ingredient be usad
which has not been samplad, analyzed and accepted in full com-
formance with these specifications.

Dryers shall be shipped to the site {n separate packages
and added to the paint oo tize ground In the presence of the
Inspector. No paint to which any dryer has bean added during
its manufacture at the paint warks will be accepted. XNot more
than one-half (1/2) pint of dryer nay be added to a gallon of
paint, except that mo dryer shall be added to the first coac.

When the paint as delivered from the paint manufactucsrt
is in the opinion of the Director too thick to parmit of fics
being properly spplied to the wood work, it zay be thinned te
the proper consistency with rvaw linseed oil. Raw linsaed ofl,
turpentine, or both, fulfilling the requirements hereinbefore
specified for rawv linseed oil gud turpentine.

Section 614. VACANT

=255~

NTSB Attachment - Page 199

NTSB_CityPgh_FernHollow_029-198
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General
Require-
ments

Standards for
Construccion

LUMBER IN TEMPORARY STRUCTURES & FACILITIES

6i3. The Contractor shall provide all labor, tools and material
for fostalling, maf{ntalning and removing temporary facilities for
oaintaining pedestrian and vehfcular craffic and for safeguarding
the public and the work, all as hareinafrer requized oad im con-
formity with the Contract Plans or as hereinafter apecified,

The following temporary facilicies shall be provided ma eti-
Pulated on Contract Plans or ia Supplemental Speciffcatioms.’

(a) Temporary Roadway Crossings for use on Inter-
secting Streets and Ways.

(b} Temporary Roadway Crossings for Driveways te
Public sod Private Engrancas.

(c) Temporary Loading Platforms.

(d) Temporary Cross and $ide Footwalks

The construction of the foregoing facilities shzll conform
to the derails shown in the Standards for Constructiom, provided,
bovever, that other types of construct ion differing {a detail will
be permitted to be used provided that approval thereof has been
previously given by the Director.

All sleepers, sills, timbers and other lumber forming the
foundation for such structures must be properly bedded when placed,
and must be kept properly bedded and shall be framed wham necessary
to prevent diaplacement and rocking to an extent, which, fn the
opinion of the Director, interferes with the free movemant of
traffic,

In eddition to the temporary fa-ilities above stipulated,
the Contractor shall provide the following, vhich are not tndicaced
on the countraet plans:

(e) VWooden barricades, fences, guards, waraing sigue,
and temporary Structures, all is may be raquired to
prevent accldent, protect the work, and protect the
public and abuteting properties during the execution
of the centracrc.

(£) Steps and wvalks to entrances to private properties
which are disturbed during the progress of the work
to such an extent as conditions make necessary for
the convenience or protection of the publie, as
ordered by the Director ia rhe fileld.

(B) Temporary alterations to accommodate pedestrian
traffic teo and from all existing public walks and
ateps, access to, or use of which, are disrurbed by
his operationz. r£aid remporary clters:ions shall
conform Lo tvype 5f construction deemed satisfactory
9y the Director. <The Cortractor shall further per-
manently reconstruct to the slrered grades and
alignmencs, decarmzined by the Diracror in the field,
all public wooden walks and ¢#tepe, Inclnding retllings
and other appurterances therefor, that are digtrubed
by his operztioms. Such permanent reconstruction
shall cooform to the type of conatruction of the
disturbed structures. 5
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Haintanance
for vehi-
cular Traffic,
Tenporary
Facilities for
BRoadway i
Crossings -

Crossings
for
Drivewvays

Leading
Platforms

ross
walks

The number of craffic lsnes requirsad co be maintained at
csrtain roadway crovuings Ls {ndicaced on the Coneract Plane.
The Contractor shall, at all times, during his operacions pravide
2 minimum traversable vidch of 8 faat for each lans of eraffic
required to be maintained. Traffic shall be accomodared for the
number of lanes indicated, either by traversing existing pavemant
surfacings, or nsw pavemant surfacing, or a combination theraof.
When such surfaeings are oot available to the videth required for
the number of traffic lagnes indicated, the Contractor shall provida
temporary facilicies by constructing wooden roadwzy crossings to
the required widch and length, and such temporary facilities shall
be provided at all times throughoue the Conzractor's operations
vhere old, and/or new, pavement surfacing to the required wideh {s
oot gvailable, except for certain intervals hereinafter stipulated.

Such tewporary facilities ghall be raken up and relaid for
each operation of the Contractor in removal of existinog pavement
surfacings, bases therefor, and excavation for sub-bage treatment,
and for construczion of pew sub-base, paving base, and pavement
surfacing. In each instance, temporary facilities shall be taken
up and relaid to requirad depch by means of slespers, fillers,
and/or eddicivnal layars of lumber, all a: may be necsssary to pro-
vide crossings of proper elevation,

Exceptiocns to the continuous maintenance of raquired mmber
of lanes for sccommodacion of traffic, vhen appraved by the Director,
shell be limited to the following intervals for certain types of con-
struction. An interval of 24 hours after time of pouring concrats
pPaving bage, for plain or reinforced concreate streat pavements; an
interval of 12 bours where such type of construction {s mads with
high early strength cotcrete; and interval of 3 hours aftar com~
pletion of affacted portions of various Lynes of bitumirous surfacings
and brick and blockstone surfacing wvith Portland cement grouted joints.

The Contractor shall provide temporary wooden crossings, to
the extent necessary to accormodate required lanes of traffic,
immediztely upon expiratioo of sifd 3 bours interval after complation
of such types of pavement surfacings and malntain seme meil such
time 48 required by the Director.

Temporary crossfogs shall slso be suintzimed for one lane of
traffic for the number aof private driveways for vhich crossings
therefor are tndicated on the Cootrac: Plans.

Teumporary loading platforms shall be provided for street car
#fops to Che owmber indicated om the Contrace Plans. fuch loading
placforms shall be 4 fr, wide and 8 #=, long for each wmit, with
the excepticn thar where double loading platforms are indicarsd
they shall be 4 £z, wide and 16 ft. lomg. whers sapirats plac-
forms are required for streer ears wich trailers, sane shall be
cousidered a3 two loading platforme.

Temporary cross walks shall be provided 13 the locations and
to the widths indicaced on the Concraet Flans,

=257 =
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Relaying and Crossings for driveways, loading platforms and cross walks

Continuous ohall be taken up, relaid and continnous maintenmance thereof pro=

Maintenance vided, in conformity with the foregoing raquirements goveraing
Temporary Facilities for Roadway Crossings, in so fer as same

SEATr weln -:.:"-"‘.'PP.'-]".’":*:!'IP:: 1'}%.‘-'- .Fe..'y' | Fe, _-r,r‘ - 4‘_\;9-'::7- ’;;:‘-.-. e
Sidewalks Temporary side footwalks shall be provided to the length

and width, and in the locations indicated on the Coatrsact Plans,
The sidewalks shall be taken up and relaid as often as may be
necessitazed by the Coatractor's operations, and shall ia all
events be maintsined continomously to the elevation deterainad
by the Director im the fisld,

Qusality of All Limber used in the foregoing types of coastruction, ra-
Lumber conatruction, and glterations shell be suitable and sound, nav or
used rough drassed lumber, with the ezcepzion of that required for
railings vhich sust be planed om all =tdes and bevelled along top

adges,
Shifes in Where thke points at which temporary structures and facfli-
Location of tles at time of the first operations of the Contractor ars sob-
Structures sequeatly shifted gccount Comtractor's operstions, to conform to
and Facili- streel car operactiom, or on account of orders given by the Diractor
tias in the field, such shifts shall not be considered as affacting tha

number of such sctructures and facilicias indicaced on tha Coatrasct
Plans, since tha same service and accommodation is intendsd to be
provided {io the vicinity of the points fndicated on tbs Comtract
Plans.

Compensation Coapensation for all of the above work and materials shall
be {ncluded in the prices bid for the various Ltems of work.

ADDITIONAL LUMBER IN STRUCZURES & PACILITIES

616. Under this item the Contractor shall furnish ell labor,
toals, and materials necessary to construct suy wood structuras
or facilities, ordered by the Director, which are not raquired
to be constructed in sccordance with Section 615 of thess Speci-
flcacions.

=258 -
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Qualicy of
Lumber

The lumber used ghall conform to the specificarions and
Trequirements governing the work done under Teaporary Structures
and Facilicias.

When lumber structurcs ordered t6 be doge under this item
are sgimilar to struczures stipulated {n groups indicated under
(&), (b), (c) and (d)} under the foregoing lump sum irem, and are
additional to the number of such structures indicared on the
contract plams, they shall coaform to che requirements stipulaced
in the foregoing seccioan goveraing Workmasship, Taking up, telay-
ing and continusus maintenznce thereof. All other structures re-
quired to be conmstrucced under this item shall conform to such
requirements in so far as same are applicabla.

Payment for work under this i{tem shall be basaed upon
measuremants taken daily and eactered in the enginears' £ield books
of the actual quantity of lumber usad in such scructures and faci-
litles ragardless ofwvagte, and the contractor shall at the closa
of eack day's work check the quanzity vith the engineers’ recorda.
IR 20 case shall lumber uced for the game service and accommodation
at & given location be measured for payment more than once regard-
less of shifrs {n the points, or subsequent relaying {n the vicinity
of the first installation, or of the mumber of timen that same shall
be required to be taken up and relaid.

Payment made at the contract price per M. fr. B .M. under
this {tem chall be full compensatioa for furnisking &ll labor,
materials, and cools, for constructing wooden structures and
facilicies complete in Place, io conformity with the foregoing
Trequirements, and ifncluding all maintemance or replacements made
necessary during the progress of the work and removal and dis-
posing of the materials.

-159-
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Location
and Cut~-0Off

r Length
of Piles

Irtoming &
Sharpening

Te be Driven
in Leaders

Driving
Pormala for
Pltes

Concrate
Piles

Concrete
Bequirements

Locatioe and
Cut-of £

Length of
Piling

TIMBER PILZS

617. The piles shall be driven in che locations showm on Concract
Plana, care shall be taken ro matntain the rpacing shown as nearly
as passiblea. The piles shall be cuc off at ths elevacions shown
en contract plans or to a lower elevation when necessary to remove
that part of the pile injured during driving.

. All piles ghall be of sufficlent length to permit of their
being driven to & sufficfent depth to satisfy the load requirements
a3 hereinafcer specified and extend sufficlenc above their cut-eff
to permiz all of that past of pile damaged {an driving to ba removed
by the coc-off.

All piles ghall have their butt or large end cut square with
their axis, have all bark removed, have all branches and knota
trizmed off smooth and even with the surface and be proparly sharp-
ened i{n a vorkmanlike manner.

Plles shall be driven in legders so arranged that the vertical
aligiment of the pile, both above and belov vater, can be assured
and determined. Timber Files shall conform £o the requiremsnts of
Section 167 in the Specifications for Materials,

Unless otharvise noted on Contrace Plans or in Supplemental
Specifications, Timber Piles ghall be designed to sumtein s safe
working load of 15 tons per pile and shall be testad ig accordence
with tha requirements of Section 625, except that the loads applied
shall be one-half those stfpulated 1o said seccion for the same
settlements.

§18. All bearing piles shall be driven with a ptle driver capable
of deliveriog not lesr than 15,000 foot pounds of energy per blow
ard shall have their respective safe working lcads determined in
a preliminary manner by the following driving formula,

Sefe Load equals 2 Hh g
5 EI + _:23
¢ 3

Where H. Equals fall of driving ram in feet
Wh equals veight of ram

Wp 18 equal to weight of plle or msudrel
S equals penetration of last blow in inches

For double acting stream hammers: Wi equals W plus A P
Where W equals welght of vem

A equals effective striking area of piston.
P equals mean effect{ve steam pressure in hemmer cylinder.

619, 11 conerete piles shali be driven to LacTy 4 safe working
load of 60,000 1bs,

Concrete for consrete plles shall confora to the requiremsnts
of Section 461 to 512 insofar as same are appiicable.

The number and arrangement of Piles shall be as shown on Contrace
Plans. Care shall be taken o &ccurately locate the piles {n their
proper position. All piles shall have their tops cuz-off to tha
elevations shown on contract plaas. 5

The lengths of piling showm om the Ceatract Pians are only
4 pproximate and the zctual lengths nay vary widely from thoge
shown., In all cases the Piliag shall be of sufficient length o
permic their being driven o such a depth that the penetration will
©oC exceed the requirements set forth for the various types of
piling,
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FORM XO. l08&A.

COICRETE PILXS

Iype A 620. Thia type ahall cover cast in place piles constructed in the
Piles olloving manner.

ST la vedas 4pl0. & steel pipe form, 15 faches ia digeeter, there shall ba
© firted & cast iron, steel, or concrete driving point or a suitable
pointed mandrel. When a mandrel iz used its lenzth rusc be such
that {ts point will not extand below the plpe form more chan 12
{nches; it muat also be so conseructed that ics withdrawal will
tot produce a suction at the bottom of the shell and wust filc
closely in the bozctom of the pipe form to prevent dire entering
between pipe form and mandrel during driving.

Concrete must then be placed fa the form in sufficient quancity
te £i1l the pile hele coaplezely after the form is withdrawn. This
concrete must be placed in a contiouous operation with the leasc
possible delay, and the form withdrawn as soon as possible before
the concrete has set to an extent thiat would cause adberence thereof
to the sides of the form. 1In any case the concrece oast freely
setcle in and £11) the entire cross section of the hola as the
form {s withdrawm.

Heavy ramming of the concrate to cause an ealargement of the
nole at any point is prohibited, only such tamping as is necessary
Lo cause the concrezr to compietely £ill the hole made by the form
vill be permitted., Zuitable lighets shall be lowered into tha forums
vhen requirad for inspeccion purposea.

Type B. 621. This cype ghall cover cast tn place piles construcced {n
Plles the following manner:

Upon a tapered collapsible ecre, which is at least 8 inchesg
in diameter ar the point and 18 inches in dismeter at top for a
pile 35 feet long, shall be placed a conical sheec steel shell of
sufficient strength and rigidity ro resist bazk pressure of sof}
when core is removed and have a pressed steel boot fltted closely
on the point. Type "B" piles with fluted stcel shell driven with-
out a mandrel and with minimum point diamerer of 8" and taper cf
1" in seven (7'} feet are oprienal. Modificacions of Type B plles
vhen approved by the Direcror may be used.

The shell shzll then be filled with concrete vhich shall ba
carefully tamped into the chell ag {r iz £{lled. “hen coocretin=
of a shell {s started, a sufficlent smount of grout to coat rhe
inside of the shell shall be throun in the shell before placing
-the concrete. In case water rises in the chells after driving,
before they are concroted, it must be removed before the concrata
is placed. Suitable lighcs shall be lowered i ro the forme when
required for inapection purposes,

Type '"C" 622. This type ghall cover wvhat is knewn as pre~cast plles, (e,
Piles plles cast and thoroughly set before driving. The pilas may be

either straight or taperad and be round cr oczagonal {n cross
seccion. Scraight piles shall have a zinimum dismeter of 16 fazhes.
Tapered pilles, {f octagonal in cross section, shall have a mini=w=m
point dlameter of 9 inches and a taper of one inch fn 10 feer; LE
tound, they shall have z minimum point diameter of 10 inches and
same taper as given for ecregomal piles. all piles of this type
sbzll be ficted with cast iron or steel driving point and have
thoroughly reizforced driving heads and the encire plie shall de
reinforeced vith longitudiral rods and hoops or spiral winding so
they viil resist without injury the blows from driving.
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Sequence §23. Cast ta place piles Cypes "A" & "B" shall be driven in the

af folloving manner.
Driving

Whers the condition of the surrounding materfal {a such thar

-lateral pressure, in the opinion of the Director, will adversely

affect the section of cast (n pluce plles befare the concrete

has get, che concrete for such pLlles shall be mixed with High

Early Strength Specisal Cement; and driving for other piles shall
4=not,befclocetﬂthnn’loifeetﬁtb'pllei'alreidj'cus:. until the piles

already cast have been i{n place 24 hours, unless othervipe ordered

by tha Director.

Pile 625. Where reiaforcement for piles is shown on the contract placa
Reinforce- it shall be provided and placed by the Contractor in pilas typas
mant A and B before the plles are concreted. Care shall be taken ro

properly place the reinforcement in the plles.

TIESTS FOB CONCRETE PILXS

General 625. Whan tests on concrate Piles are called for oa the concract
plans they shall be gade by the Contractor as hereinafter speci-
fied. The number of piles to be tested will be given on the con-
tract plans. 1In case any or all the plles tesced fail eo fulfill
the requirements hereinafrer spacified, the Contracror shall, 1f
ordered by the Director, make such tests nn othrer piles withour
additional compensation. All Plles for testing shall be selected
by the Director and the tests shall at all timesg be subject to the
orders of the Director.

Additiogal In cages vhore the rear or Teets of piles {n any particulay

Plles group or groups shall £ail to meet the hereinafrer specifiad re~
quirements, such Broup or groups shall be considered as the test
Pile or piles and the safe carrying capacity shall be congidered
one-half the load of the said tesc pllc or piles when a settiement
of three-eights (3/8") inch wvas obtained. The numbar snd location
of such additional plles as are, in the opintion of the Director,
necessary to safely carry the load, will b glven the Concractor
by the Director. The Coatractor sball then drive such addicional
plles {o the locations, ordered by the Director, to the depths
of the adjoining plles without additional compensation.

Ipcreasing Should additional piles be driven, as hereinsbeve specified,
Size of thereby necessitating, f{n che opinion of the Director, increasing
Pile Caps. the eize of the pile €ap or caps in order that the proper load

mzy be brought upon such addirional plles, the Contractor shall

ordered by the Direccor wichout extra addizional compensation, doing
all excavationm, placiog such steel and a1} work cordered by the
Director, recaiving only such compensztion as he would have received
1f the tescted piles had sustained the specificd lomds and the work
constructed as shown on the Contract Plans.

Time of The tests shall be made thirty days afrer the concrete has

Testing Seen placad in the cast-in-place piles. Premoulded plles can be
tested vhen, in the opinion of the Director, the tests will not
be disturbed by surrounding construction work, The Director will
select the hour at which the test will szarce,

Prapsration Piles selected by che Pirector ro be tasted shall have placed
of Piles to their top a suitable sreel dowel or plug, cecurely grouted in
for Test place, wich irs top round and the test loads shall be sg placed

that a level rod can be Set on the plug and read ac any ar ajl
times. Upon the plle shall be placed a suizable placfors properly
Salanced so that cthe rest lead acts vertically on the pila.

«262-
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Readinga; The following rmodinps shall ba taken by the Director:

Virat, bafora any load or platform is plucad on the pila;
sccond, immgdistely after the thirey (30) toa load has baen placead
on the pile; third, thirty-six (36) hours after the thirty (30) ton
load was placed on the pile; fourth, when the forty (40) ton load
has been placed on the pile; fifth, when the fifry {50) ton load
has been placed on the pile; sixth, lmmedfzcsly after the sixty (60)
tont load has been placed on the pile; seventh, thirty-six (35) hours

== e e -—--—-—---aE:er—ch..-aixty—.(GO)q:ohluishas*been-placcd-on-=l:ha—pile;-,e-igh:h.--.-- -
when the lozd on the pile his been reduced to thirty (30) toas, and
ninch, imedistely after the entire load and platform has been re~
zoved from the pile.

Alloved The plle to be acceptable must not shov a settlement exceeding
Settlenent one-fourth (1/4™) inch betwecn the firsec and third teadings, or
settlemen: exceeding three-eighths (3/8") inch between the first
and seventh reddings, or a variation between tha first and ainth
readings exceeding five-sixteenths (5/16") {neh.

Bearing The piles will be grouped by the Director and rhe bearing

Power powver of each parcicular group vill be determinad by the Director
from all avaflable date for eseh particular group and will be baged
on one-hal’f tha load wnich caused a settlement of threz-eighths (3/8")
inch,

Steel Piles £26. Steel piles furnished under this contrgct shall be of the
slzes stipulated ou Contract Plams or in Supplemancal Specifications.
They shall be made of Open Hearth Steel in accordanca with ASTMNH
Specificationa A7-34, aod shall have a caprer content of 0.2 to 0.3
percent. The pile shall conform at the time of driving to camber
aud sweep as permitted by allowable mill tolerance.

The piles shall be driven wich opett ends and on the basis that
they will carry a safe load of 60,000 pounds per pile. The safe
working load shall be determined by cke driving formula specified
in Section 818.

The Contractor shall determine in his own way the lengcth of
the piles required.

Piles less than 25 feet in length shall not be spliced and
only one (1) splice shall be permitted in any one pile over 25 feet
in length. Where splices occur in steel beam piles, tha ends of
the beams shall be milled and the splices made by welding suf-
ficlient plates to the inside faces of the beam 80 as to develop
the full moment value of the plle seccion.

ALl piles shall have their tops cut off leval at the elevartion
shovn on the comtract plana and the surface made as smooth as
possible. A steel plare at least 3/4" thick and 13" square shall
be placed symnetrically over the top of the Pile and velded therero.

All welding shall be dona &n accordance with rha requirements
of the Comtract for Constructiesn.

Steal piles shall be tested in accordance with the requirements
of Seczlon B25,

COMPEXSATION FOR PILR DRIVING
627. On contracrts {nvolving the Driving of Pilas an item for Moving

Pile Driving Equipment shall be inciuded {n the Contract. This shall
laclude movicg all pile driving equipment to and from the job and for
- all moves from one location te another on the job, as required by the

Contract Plang or ordered by the Director.
Psvment for the respazcive types of piles driven shall be per !{neal
foo: of zccepted pile in place.
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WATERPFROOF ING

628, Where stipulated on the contract plans or in Supplemental
Specifications Waterproofing, shall be applied in surfaces of
‘concrete and other structures which are to be in contser with
earth or ivaceessible for paintiag and tharefore, subject to
dampoess. Watarproofing material shall conform te the require-
ments of Section 193.0f the Specifications for Materials.

Befora application of tha waterproofing material the concrete
surface or other surfaces shall be thoroughly cleaned and scoured
with s wire brush or scraper, and all blisters » locse particles
of dirt and dust removed. Mo watarproofing shall be done uncil
such cleaning has been performed to the satisfaction of the Di-
rector, This waterproofing material shall be appitled lika paint
until the surface of cthe conerece {s thoroughly and coms{steacly
covered with a heavy coat at least 1/32 treh in thicknaess.

GUNITE

623. Gunite as used hercin shall be deemed o be 2 mixcure af

one part Portland Cement to three parts of dry rodded sand. The
field mix to be correctad for bulking, and thoroughly mized in &
nominally dry state, and placed under prewnicic pressure through

« machine manufactured under the crade name "Cement Gua," and mixed
with wvater under pressure at che nozzle before being ahot into place.

The finished gunite shall be compace, dense, impervious and
durable, without cracks, Joints or sand pockcts. The finished sur~
faces shall be as shown on Contract Plans; they shall be uciform,
reasonably smooth, and in the same plane, with sharp angles and
straight licea. All gunite work not satisfactory to the Director,
or cracks which in the apinion of the Dircctzr arz ia any manner
detrimeacal to the gunite, shall be dug out and reshot.

The equipment used for placing Gunite shall be of Seandard
construction with all parzs proporticncd to yield the bast posaible
qualiry of GCunite. Compressors must be of generous capacity to ia-
sure continuously sazisfactory operation of the equipment fed by
them. Air pressure &t the gun sball be uniform and steady, and
shall oot be less than 35 pounds per square imch when 50 feet
lengch of hosa Ls being used, and shall be increased proportion-
ately with greater lengths of hose so as to prevent a2 reduction of
pressure at the nozzle. Means shall be provided for drylog the
air vhen necessary to prevent the material from clogging the hose.
All nozzles shall be of standard construction, and have a nozzls
tip oot larger than 1" dismeter, and shall be of guch construction
that the material will be discharged at a high velocity, and shail
be compietely atomized. Arcy fozzle wnick in the opinion of the
Director has z tendency to affect the quality of the GCunite adverse-
ly shall not be used. Mo material hose larger than the standard
1~3/8" hose shall be used, nor shall excessive lezgrths of hose be
pernitced.

All macerials shall conform to the Citv's Srandard Speci-
fleat{ons, except as otherwime scipulated herein. Sand shall con-
form to the specified grading for coarse sand and should contsin a
normal contenr of from 4 te 8 percen: of moisture.

The sand and cezent shall be measured by sultable measuring
devices approved by the Diractor. These zaterisls shall be thor-
oughly mixed ip the proportions specified and screened through a
3/8 ioch square mesh screen before being passed to the cement gun.
The proportion of sand shall be corrected {n the field for bulkinag.
On every Jeb on which the area of gunize to be placed sxceeds 500
square feet, the materials shall be mixed ip a concrete aixing
Tachine.
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Haterisle Water for dydration shall be mixed at the nozzle at a Pressure
and Mix at least 15 pounds above the air pressure at the puewnsstic machina.
Cont.
Preparation New concrete surfaces to be gunited shall be thoroughly clecned
of Surfece with an air and water blast from the nozzle of the cement gua. Where
for Gunite gunite 18 to ba applied to surfaces of new concrete thar have been

; exposed for svmetimc, chese surfaces shall be thoroughly cleanad by

0ld concrete gurfaces to be repaired by gunite and vhich have
not been chipped shall be thoroughly ciesoed by sand blasting.

Where gunite {s to be applied directly agailnst steel membars,
they shall be thoroughly cleaned of rust, point and othar foreign
matter by means of sand blasting. All surfaces to be gunited ghall
be thoroughly wetted down immediately before the application of the

gunite.
Removing All defective concrete shall be removed with pncumatic or
Defective hand tools. The depth and extent to which desfective concresce is
Concrete to be removed ghall be determined by the Director in the fisld and
shall depend on the condition and thickness of the concrete to be
repafired.

In rcmoving defective concrete ne gurface shall be chipped to
a depth less than 1-1/2" even if sound concrete Ls reached at a
less depth. No pateh or repair ghall be brought to a feather edge,
but must be undercut or dovetailed aad be at leasc 1-1/2" deep.

Repairing Where cracks are to be repaired a atrip of concrete at leaat

Cracks 4" wide and 1-1/2" deep shall be dug cut along the eracks mod the
sides dovetailed. Where the widch of the repalr along a crack
exceads 6", wira mesh must be used and this area shall be paid far
as square feet of gunite, assuming the widch of the strip to be 12"
The width of tha strip to be cut ou: will be determined by the
Director in the field.

Anchorage for Where gunite is to be applied againsc concrete, anchers for
Refnforce- the wire fabrics shall be spaced not over 24" center to center on
ment large zreas, closer together on small sreas aad not less than 2

rous staggered on nsrrow strips. Where anchorage has not been
provided by other means, or {s fnsuffielencly provided, american
Expansion Bolts or equivalent ghall be used. Thege anchor bolts
sball be 3/8" diameter where one lawyer of reinforcing fabric s
to be used and 1/2" diameter whare more than ome layer of rafn-
forcing fabric is to be used. Thay shall be inserted into tha
solid concrete to & depth not less than 3",

Where gunite is to be applied againstr steelwork, anchorage
for the wire fabric shall be provided by drilling or punching small
holes through the webs of the besms or gizders close to the flanges
or stiffeners. Through these holes Fl4 gauge black wire shall be
passed to secura 3/8" diameter reinforcing rods which shall be
placed vertically or horizoatally along the webs as best suits
the existing conditions. The holes shill be spaced not more than
2'6" center to center in a horizontal direction, aod not more than
3'0" 1o a vertieal direction.

Where holes have not been provided in the steelwork or fnsuf-
ficlently provided they shall be drflled in the field to meet tha
above spacing unless otherwiese ordered by the Director.
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Rainforcemant Unless otherwise required by the Contract Plens or Suppla-
mancnry Specifications one layer of wire fabris relnforcing shall

be used vhare tha thiz“cess of che gunice is 3" or less. Where

the average thickness of Cunite {s more than 37 1t shall be applied
fo two or more coats noc exceeding 3" {n thickness with one layer

of wire fabriec refnforcing for each cosr of gunita. On sazll areas
or packetr wbare the depth cf the gunite is greatar than the average,
the necessity for an additfonal layer of reinforcing shall be deter-
mined by the Pirector.

Unless otherwise required by the Contract Plans or Specifi-
cations, or specifically approved by the Director, 3" x 3", #10
x #10 gauge electric welded galvanized vire fabric shall be uged
on all vertical surfaces; and 2" x 2", $12 x §12 gauga electric
welded galvanized wire fabric shall be used on all over-head sur-
faces. The wire fabric shall be ia flat sheets. 1t shall lap at
least 4" and be securely wired together at i{ntervals not exceeding
9" with $14 gsuge black wire.

Tha wire fabric shall ba adaquatrely stretched and sacurely
fastened to tha anchor bolts, tie wires, reinfereing bars or othez
permanent anchorage with $l4 gauga black wire, and supported with
chairs, spacers or othar mesans vhare necessary to maintain its
proper position in the zunite. It shall not be sprung around
corners or beams but must be beat ro follow the finished surfsce
of the gunite. The wire fabrie shall not be less than 3/4" mor
@ora than 1-1/4" from the finished surface of the gunite.

Application All gunite work shall be done under the continuous supervision
of Gunite of an experienced foreman, using oaly experienced men as gun and
nozzle operstors. No man will be congidered ag experienced man
vho camnot satisfy the Directer cthat he has done consideresble work
on other contracts, similar to the work required herein,

Unless otherwvise required by the Contracet Plans or Supple-
wentary Specifications the minimum thickpess of gunits ground che
top or bottom flanges of beams, girders or bottom chords of trussas
shall be two inches. The minimm thickness of gunite on all other
steelvork shall be 1-1/27. The minimm thickness of gunite on tha
bottom of reinforced concrete floor er sidewalk slabs or on acher
concrete shall be 1-1/2". The guaits skall {n general follow che
cutline of ths mambers. Sheeting or guide ztrips shall be placed
saround all cormers to insure proper thickness of gunite aad o
sscure true lines and sharp angles. These stzips shzll be placed
80 they will mot trap rebound and shall be removed before the applt-
cation of the flash coat. Any sand pockers formed as the result of
these strips or from any other cause shall be izmediately cut out
and reshot.

The gunite shall be brought to within 1/4" of the complataed
surface. This coat shall then be lighrly screedad o crue lipes
by using a flat sharp steel edged screed board, or by & trove! or
other sharp cuzting edge. In no case shall the gunice be "Dragged.”
The flash or finish coat shall thes be applied which shall not be
floated or trowsled.

Before applicstion of each succeeding coat, the previous coat
shall be thoroughly washed down with compressed air and watar.

In sheeting all surfaces the mezzle shall be held at such dis-
tance and position that the strezam of flowing material shall striks
as nearly as possible at right angles to the surface being coversd,
Anty deposit of loose mand shall be removed prior to placing any

"“original or succeeding layers of gunite and any saod depoait covered
with gunaite shall be cut our.
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No gunite shall be placed in freezing westher mor against
any surface in which £zost is present, nor at any time when {n
the Judgnent of the Director conditfons are not suitable for
good and permanent work to be dona.

After the final coat is applied to the gunice, ft shall
be protected frem the blast of locomotives, rain, or other
influences which would tend to injure the guaice,

The gunite shall be kept damp after placing by spraying
frequently with water for at least & days, and for a longer period
1f in the opinfon of the Director weather conditions require {c.
Gunite work which is exposed to the direct rays of the sun shall
be protected with a tarpaulin.

The Contractor shall be required to move or provide scaf-
folding at such partc of the structure or structures as the Director
may require, for making a thorough fnaspection of the concrete, Co
determine the extent of disintegration and the necessity for addi-
tional gunits rapair work.

SHOTCRETE

630. sShotcrete as used herein shall be a mixture of Portland
Cement, Sand and Water in the proportion of ooe part cemant,
to three parts dry rodded sand. The field mix to be corrected
for bulking. The material shall be applied by a pressure gun
of a type that will zupply and maintain a regulated and con-
stant queatity of material in an afr stream at all timas,

Shotcreta as above stipulated may be placed {nstead of
gunicte uless ocherwise noted on Contract Plans or Supplemancal
Specifications.

The specifications for Gunite Section 629 shall apply to
Shotcrete insofar as they are appliceble.

§31. When ordered by the Director the Contractor shall furmish
and install mew curb cocks and new curb boxes on private watar
service lines in accordance with the Specificarions and Regu-
lacions of the Bureau of Water including neceasary service pipse
up to 3 fest in length.

632. when ordered by the Director, the Contractor shall recon-
struct or replace private water service lines from the supply
line in the street to private property to the axtent ordered by
the Director im accordance with tha Specifizations and Ragulations
of the Bureau of Water. The nev pipe shall be of the same siza
aa the existing pipe and shall be double "Y' lead, or coppar

pipe "X' grade, unless otharvise ordered by the Director.
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DETAIL
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RELAYING

RAISTHG
LOVER TRG

RICHT
oF WAY

CONTRACT POR COMSBSTRUCTION
CITY OF PITTSBURGH
DIPAITH!ETDPPU!LICHOIII
PARY 6
CONTRACT SPECIFICATIONS
for i,
CAST IRCN WATER PIPE WORK
& follows
SEICTION 640

1c. These specifications describe the work to be dome and are
intended to apply to all cast iron water pipe work done and matertal
furnished under this contract.

2c. The wvork to be done under items Humbers. . vcererintinsncacnnaans
TeScecccsactsccectansnsasesnnsnnsnesnsnssinclusive, in the gansxed
proposal consists in furnishing all matarials, labor, tools and equip-
ment, and complating the following pipe line WOTK ~ccvsvantacanacenncae

togethar with ell the required dppurtenances and connsctions complats,
and making reedy for service, includicg the digging, draining, sheacing,
shoring, protecting and backfilling of excavatioms; ths furaishing

and setting of all special castings, gsce valves, fire hydrants, air
valvas, dead caps and other appurtenances, the building of all macholes,
vaglts and coucrate blocking, the making aod connecting up of all
branch connactions, drains, blowoffs and services, and furnishing

of all material for seme, also the testing of all pips in place, the
thorongh mechanical raming of ths back-filling in trenches, the re-
pairing and repaving of streets, the removal of all surplus material
promptly, and sll and everythiag nscessary for the propar completion

of the work, im accordsmce with the contract plans, working drswings,
thesa detail spec{ficacions and all other requiremsnts of this contract.

3c. Laying shall be understood to consist of the uss of &ll pew
material in pipe lines, and the inetellacion of the ssms in sccordanca
with tba drawings of said work, and the provisions of this contract.

4c. Relaying shall be wnderstood to consist of the installation of a
uav pips line, using new oeterials, the reconnscting £o the new pipe
line of all main and service pipe comnections; and the rswoval, whars
directed, of all exiscing pipes, Sppurtenances and specials, togsther
with the cleaning and delivary of such removed materisl and che scack-
ing of the sams at a designated yard of the Bureau of RWater, as dirsctad
in sccordance with the dravings and the provisions of this contrace.

SC. Reising or lowering skall be understood o consisc of the use of
axiating materisls in pipa iines, and che changing of samea, togethar
with all zonnscting main pipe linss 2nd servicas, from the present or
old grede to the nev gradas, Ln accordance with the dravings and the
Frovisions of this contrace,

éc. Tha City will provide the cight of vay for the proposad pipe
lines, connections and strucsures. Whera the lines lie along tha
public streats and rosduays, the tight of way will be lisited to tha
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uldeth of said street or roadway, subject to the provisinna, howaver,
that such streets or rozdvays must always be kept open to safe travel,
Where any pipe line wxtands through park or privdate preperty, thas
Contractor will confinc himself to a strip of ground mot generally
wider than fifty feet through ths Park and not wider than the right of
way through private property. If any greater widrh {(s required by the
Contragctor, he shall secure the right to use same; and such right of
way through park or private property must be 5o used and occupled as
to meet with the approval of the Director acd the owner of che private

- property.
LOCATION IC. The contract plins are diagrammatical only, and the location in
OF TRENCH which the pipe, appurtenances and special castings shall be fnstalled,
GRADE m1y be aoywhere within the scraet limits, right of way, or public

property.

DEPTIL 8C. Trenches or other excavations made by the Contractor shall conform
WIDTH OF te the given grades and the finished depth of the excavation for the
TRENCH EX_ pipe lioes shall be such as to bring the top of the pipe, when inscalled,
CAVATION four feet below the surfocs of the establishad grade, unless otherwise

specified, and the width of ditech shall be oot less thao twelva incheas
greatar than the oytside diomecer of the pipe, all with an additional
widzh and depth at joints suffi{cient to provide aapls room for making
and caulking same.

EMBANKMENT 9C. In case the existing street or ground surface is at such eleva-
tion that adequate cover over the pipe line will nor be obcained by
filling to said surface, the Contractor shall install the pipes at the
specified depth belov the established grade line, and tha pipe line,
when installed, shall be well supported by a substantial trestle and
properly filled around and over, so as to afford an adequate covering
of earch above the top of sald pipe line, the earth covering to have
a width of not less than three fest six inches across the top, and
the sidec to have slopes aof mor leas than eme and cme-hbalf Lo oua whap
firmly settled into position.

LENGTE OF 10C. The number of points at which the Contractor will be permitted
TRENCHR to vork, and the length of continucus trench thar he will be permitted
OPEX to open will be governed by the Directar; however, in no casa shall

sidewalk or pavement be removed more than rwe hundred feer in advanca
of the treach excavation, nor more than three hundred feet in advance
of the latid pipa.

CARR OF 11C.  The Contractor shall maintain service in, shore up, sling,
OTHER suppert, protect, restore and make good, as directed, all water pipes,
STRUCTURES gas plpes, service pipes, sevars or sewer connections, condufts, man-

holes, drains, vaults, butldiags, tracks or other property, publiec or
private, wvhetber shown om the plans or not, that may be liable to dig-
turbance or injury during che progress of the work; and all such pipes,
sewers, or couduits of any description, which may have been cut off,
Sust at his own expense, except as specifizally provided (n tha Ltems
of the contract, be reconnected end restored by the Contractor and in
accordance with the plaos and tnstructions.

In no case ahall the Contractor make any change (o the positioa
of any tracks, gas pipes, electric conduits, or other public service
utiiitles, wirthout the comsent of the propar parties, or upon an
order fro= the Director,

Wherever the trench crogses under a raflroad or siteet raflvey
track, notice myst be given by the Contractor to the owner of same and
2 reasouable time given to the said owvner to support and maintain such
track, the cost of supporting such track, to be paid by the Comtractor,
No obstructians of any kind shall be placed ou such tracks.

PROTECTING 12, The Conrractor shall do all the necsssary skeecing, shoring,

EXCAVATION bracing, pumping, bailing, and draining to keep the excavation in a
safe condizlon, and as dry as possible, and ke shall prosptly break
dewn and repove any unsupported or undernined earch. ceveoent oT
foundatior, acd replace the same 23 provided foy hereinatfges.

NTSB Attachment - Page 213~ NTSB_CityPgh_FernHollow_029-212



FORM HO, 106A.

TUNNELIMG

EQUIPFMENT
BARRED

MAINTAIN-
ING TRAFFIC

DISPOSAL OF
EXCAVATED
MATERIAL

DEFECTIVE
MATER AL

CLEANTNG
MATERIAL

INSTALLATION
OF PIPE AXD
APPURTENANCES

HOB JOINTS

13¢. Tunneling, or ucdernining, shall be done enly by permission

of the Director. Yhere it is parmitted, the Contractor shall, be.
backfilling, remove tha pavement, pavement foundation and all macerial
over the full lsngth of the tuousled section, md backf{l]l the sams
&8 herein provided.

14C. If the Contractor should desira to do blasting, he shall firase
secura permission from the Directeor. Mo blssging will be allowed in
close proximicy to buildings or othar stTuctures, unless the blasec is
covared with heavy timbers or Dat, to prevent dimage to persoms or
property. All blascing shall be dons in a wanner gatisfactory to tha
Director. The Contractor shall be Tesponsible for sny and all damage
caused by blasting.

15C. Mo coal fired eor equipmant of any kind, except lead or leadits
melting pots, shall be used, except upon written par=missfon of the
Director.,

16C. The Contractor shall store, or dispose of sll construction and
excasveted mataricl so as not to ebstruce any gutter, drazfin, fira
bydranz, sidewalk or drivewgy, and such storage or disposal shall ba
done {n such a mancer as to cause the least possible interfarancs
with traffie.

17C. The Contractor shall tetain a sufficient quantity of suftadlae
excavated wmaterisls for cha waking of beckfills, and he shall disposa
of the remainder as soon after excavation as practicable.

18C. Before installation of tipe, appurtenances, or special casting
the Contractor shall hammer test each picce, completely operste each
valve and hydrant, and set aside any pilece that may be found to be
defective, and immediately notify the Director of soeh defect. Ths
Contractor shall be respomsible for defactive marerial installed and
soy such material ipstalled shall be removed and replaced by tha Coa-
tractor at hiz own expense.

19C. Before {mstallarfom of plpes, appurtenances, or special casting
the Contractor shall thoroughly clean esch pieca to remove any toraign
watter, and shail keep them cleso tnereafter; and he shall carefully
plug every open end befora leaving the work for eha nighe. 8pigocs
and bells shall be wiped clesn and dry befors entaring.

20Z. The Comtractor shall carefully roll easch pipe, appurtansances

o special casting to the trench, and lower the sama to placs; ghall
lay che same singly and true to line and grade; shall support each
plece on two wooden blocks (size two inches by s{x loches, by a langth
not less than the external dizmeter of the pipe) firmly bedded and
level acroas tha trenoch, the blocks being adjusted to grade by tha

use of wooden wadges; shall so adfust all spigots in balls as teo give
28 uziforz space of not less than ome-fourth inch all around, and ¢
the pipe does not allov suych spaca, it shal! be raplaced by ona of
proper dimensions,

21Z. The Contractor ahsll make 211 bub jeiats with the bast quality
of braided hemp tightly caulked irto the joint to the depth hereinafter
specified cad the remsining part of thas joint shall be filled with

ho: joint compound,

Both bells and spigots shall be carefully and thoroughly cleansd
before they are joined and g1l joines shall be thoroughly cleaa wheno
the joints are made. The hemp shall be thoroughly caulked to the
botrom of the joint leaving no loose strands sod making & £ight joine
pact which tha joint compound cannot panatraca.

An asbestos or rubber joimcar ghall be used and thall ba secuxred
te prevent leakage of a joint compound with ample room at the top for
the free flow of the =ompound.

A high pouring za2ze at least six inzhes high zbove the top of the
bell and of ample size for fres flow of the compound, shall be used,

NTSB Attachment - Page 214~ NTSB_CityPgh_FernHollow_029-213

——— p—r—



FORM KD, 106A.
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The joint compound shall ba heated to tho proupar temperaturae
for best reaglts and while Lo & very liquld condition and [ree from
froth shall be poured Lnto the Joint without pause until the joisnt
and pouring mouth sre thoroughly fillad. Ths jointar shall not be
rTesovad before tha joint compound has solidified fully.

Caze shall be taken to keep all foreign material and dirf out
of the joint compound.

e

Joiat compound shall not be overheated or burned.

Waen finished, joints shall be solid, thoroughly filled and
must be tighr under test. Faulty joints shall be cut ous coapletely,
the joint space thoroughly cleaned and the joint shall be rerun so as
to produce tight work under resc.

At 0o place shall the depth of joint compound be less than 2-1/2*
from the face of the bell.

The depth of hemp used shall be ax follows with eack gtrand lapped
at ends as required for tight work:

1 strand of braided hemp
2 atrands of braided hemp

47 to 24" pipe =
30" to 48" pipe -

Where possible, 1/2" braided hemp shall be used. Por very thin
joincs 3/8" hemp may be used, and for unusually heavy joints 5/8"
braided hemp shall be used,

Where two strands of hemp are uscd the hemp shall be cut for
neat buct joints in the two srrands shall be at opposite sides of
the pipe.

22C. The Contractar shall cut and inszall any pipe or spectal cast-
ings as required, the cutting to be done with a diamond pointed teol
in such 2 manner as to give a straight edge to the pipe or cascing,
which will support the hemp aod prevent it from being driven into the
pipe.

23C. The Contractor shall install bends, sleeves, other specials,
aod cut pipe oanly where, in the opimion of the Director, their use

iz necessary.

24C. The clamps, rods and bolta required to hold fictings and appur-
tenances in place, shall be furofsbed and installed by the Contractor.

25C. Fire hydrants shall be {nstalled by che Contractor as directed.
The hydrants shall be set on a concrete slab or flac stona not less
thac fifteen inches square, which skall be of hard close-grained
material, free from defects, and ner less than four inches thizk. Tha
hydrant shall be well braced wizh sfone agilnsz the pressure of water,
Broken stome, having a2 size nct greazer thah three inches at its great-
est diameter, aad to the amount of nct less thzn ten cubfic fret, shall
be put uader and around the base of each hydrant, half of which broken
stone sihall be placed underneath the above mantioned square stone base
s2d the balsnce to be fllied in arcued the hydrant above said stone to
a height not to exceed eight inches above waste hole of hydraot. Qver
the tor of the brokec stonme £illing, three-ply tar paper must be
tightly laid, to prevent dirt working down amang the stone.

26C. Gate valves stzll be furnished and sct by the Contractor upon
well supported concrete foundations of spacified aize whare directed.
Where concrets supperts are required, the blocking under gates shall
be 50 located as not te interfere with the proper placing of the cou-
crete. Around all gacre valves shall be placed & box, or machole of
cement laid brick, or concrece, as may be raquired, rescing upon
cexzent leid brick or concrete foundatlons, and so set to make the
covers conform exactly vith the grade z: slope of the finished surfacs
e¢f the graded or paved rpadway or walk; z!i as shoun on plans ot
required by the Direcror.
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27C. The City will tap the pipe for air valves vhere required.
Contractor skall furnish, {asta}l and protect such valves agd cogstruct
the raquired box or manbole with foundation, similar to, aod conform-
ing with the requirements for valva boxes.

28C. Brick mamoury required for the support of Bates or boxzes, or for
the enclosing of gates, manholes, air valves or washouts, or other
required work, shall be dope by the Contracror.

29C. - The Concractor ghall furnish and ‘1ay all vierified drain plpes
required from gate boxes, vaults, or air valvea, to the nearest seuer
or natural drainage flow, including making the Dacessary connectinnae;
such drain pipes ghail be of douyble atrength terra-cotta pipes, Lald
with well cemented joints to Lrue grade and lipe.

The Contracter shall furnish and tay all cast fron pipes for
blow-affs connecting same to the sewars where orderad in accordance
with specificetions for pipe laying.

30C. The operation of valves nezessary for making comnections wich
existing mains will he done only by City pipe-man, upon sufficient
notice given by tha Contractor to the Director. No 8llowance wili be
made for any delay in the operation of such wvalves.

31C. The materials zo be locorporated incthe work shall be the beat
of thelr regpective kind, and be in harmony with the {ntent of this
contract to secure first class work. The major materfals to be go
furnished shall conform to the followieg requirements: -

Casc Iron Pipe from 4™ to 24" {q nominal diameter shall be of
cencrifugally cast {rom and shail be cement lined. Pipe and fittings
sball coaply with the City's acctached standard specifications woder
the bheading of "SPECIFICATIONS FOR CEMENT LIME BELL AND SPIGOT, CENTRI-
FOGALLY CAST IRON PIPZ AD CIMENT LINED SPECTIAL CASTINGS™, Paragraphs

Cast Irem Pipe and fittings from 30" o 48" {n nowminal 1iameters
shall conform with the City's attached standard specificstions under
the heading of "SPRCIFICATIONS FCR A. W.W.A. CLASS "D" CRMENT LINED
CAST IRCN VATER PIPES AMD CIMENT LINED SPECIAL CASTINGS", Paragraphs
numbered 4 to 36 {nclugive.

32C. All of the general provisions herein specificd, and all of the
specific provisions for che laying of pipe lines and appurtenances
herein specified, shall be considered to apply to the telaying, ratsing
and lowering of pipe lines, and {n addition, the specisl provisions
contained in Section 34C, 35 and 36C sball appiy.

33C. On raising, lowvering, laying or relaying work, the Contractor
shall, unless othervise speclfied, carcfully remove all old or wnused
pipe, special castiegs, appurtenances and connections, (special carc
befng taken to preserve the lead, sad such other material as directed), -
and deliver aod stack the Same at e designaced yard of the Bureay of
Water, at thke Contractor's own expense.

34C.  The Contractor, while talsing, lovering,laying or Telaying pipe
shall maintain water supply to all service connections. When a sec~
tion of plpe 1s relald, ready for service, arnd the Cizy has trans-
ferred the corporetion cocks, and the zege service connsctions ere {n
place, the Cortracter shall lemgdiacely connect tha existing service
lines ro such cocks, or tees, using matertsl and ¥workasnship equal to
that of the service linmes ag originzlly connccted.

When raising, lowering, laying or relaying Pipe, upon wricten

_permisgion from the Director, the Contractor ®ay abandon short sections

of pipe, and relay the same to 1t hew position; hovever, nothing
hereia conrcained gkall relieve the Contractor of his obligation to
zaintaln, as kis owm expense, water supply to all Sfervice connecticns,
elther by installation of a femporary supply main, er otheruise,
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The Contraceter rhvll maka all main line, fire hydranc, washour,
or othar coaneetions, vith ths lease posaible interruption to thae
warer supply.

35C. When ratsing, lovoring, or ralaying plpe, the Contractor shall
recanlk, or repour, or remake any and all joints whick, in the opinion
of the Director shall have been in the laast mannar damaged.

36C. Before pipe lines that have been laid, raised, lowered, or re-
laid, are £{lled over, such pipe lines muar be subjacted to & test
by water pressure‘of 50 pounds per 8q: 'in. more than the worktng
pressure, provided that the test pressure shall net be laas thun ane
hundred and fifey pounds per squore f-ach, the gauge ro be locazed ar
the highest joint fn the line. During the test the Conctractor shall
keep joints sccessible for inspeczion, and should any leaks, faulty
material, or workmanship be indicated, the Contracter shall make the
necessary repalrs and replacemsnts at his own expense, and reotest the
line unt!l leaks have been stopped, and all faulty materials and vork-
minship replaced. Where sections are tested against gate valves, the
Cicy will not be 1iable for any delay due to leakage through these
valves. The tesgt Pressure sust be secured by means of a force pump,
and the necessary labor, tools and appliances required for the making
of such tests must be supplied by the Contractor, at his ewn expense.

The pipe line shall be tested in sections not more than 1500 feet
long betwveen valves, or plugs installed by the Contractor, at his own
expense, axcept vhere conditions make {t fepracticable to do so and
the Director’s consent has been obtained for restiag (n longer seccions.

The pipe line shall be hald under normal working pressure for at
leact three days before teats are run.

The duration of each test shall be at least tws hours if Jofnts
are exposed and at lcast 24 hours if Joints are covered. All visible
leaks at expoged Joincs and all leaks evidenc on the surface shall ke
repaired zod stopped, regardless of the totzl amount of leaking shown
by the test, The tora. leakage during any test of acceptable pipe
line shall not exceed 200 Bailons per 24 hours per inch diameter »f
plpe per nmile of pipe line. Any leakage in excess of the above men-
tioned amount shall not be discovered, repatred and stopped and the
line shall be retested uncil it shows leakage within the stated allow-
able saximum,

37C. Whenever a pipe line with its branches and appurtenances shail
have been laid, relaid, raised, or lowered, properly inspected and
tested,and all defecrs of any nature whatsocever remsdied by the
Contracter to the sazisfactlon of the Director, the excavation shall
be backfilled by the Contractor with the best carefully selected earth
marerial, free from stones, large pebbles, hard lu=ps o7 frozen czrch.
Sefore commencing the bacitfilling of any trenches required to be ccn-
solldated by mechaniczal rammers, the contraccor shell provide a1 com-
presser plant of suffizient capacity to ensure in the opinion of the
Direztor the continuous performance of a+ least one Fheumztic rammer
for each 30 lineal fee: of trench for whizn backfilling {8 made a:
any cne tipe. The pneumatic rammers Sust be availahle in pProrer warke
ing order and sufficient pover avaflaoble beofore cormencing the bacx-
Iilling of trenches, to che nusber Tejuired o comply with zhe fora-
going requiremencts. The Tammers snal! be of the size and design
ageroved by the Direczor; howvaver, the size -nd nunber of compressers
and other appurtenances shali be increased when required by the Dircetor,
but in all casas they shall be sufficiens g gize and number to secure
4 pressure of at leas: 80 peunds ar the nozzle of each ramzer.

The backf{llinz cf *he tteaches shall be mzde in horizontsl liyers
a0t exceeding 6™ {n thickness, each layer thorcughly consoiidated and
compressed with pneumacic Tamrmers, the rarmiag of e+-h layer to be
ceatinued until cthe &" layer Ls thoroughly consclidired and crompressed
2fter which the nex: layer of 6 inches shal! be spresd and treatad in
like mannesr. Whesn for any czuse whatsoever, pasumatic Tammers sce aot
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continuously operated, the backfilling nust cesse and ehall not se-
sumed uyntil the foregeing treatment can be contimucd and corpletely
complied with, The back£fi{lling shall be thoroughly tamped and raomed
underneath and around the Pilpe and specials, se as to support the same
thoroughly amd continuoualy, done so carefully that the pipe and speci-
als will not be scratched or abrafded. Mo backf{lliag shall ba done
until all cut under or undermined earth or pavement shall have been
broken down and the sides of the axcavation ars vertical or focliced
outward.

38C. The Centractor shall restore the surface of .all excavations
made for the execution of the work under this contract, to the con-
dicton in whish {t was found before the worlk vis commenced, wvhether
in a paved or uopaved strect, roadway, or turf. Where no special
vidth of repaving g specified or shown on plans over refilled ex-
cavations, it shell be understood ro mean that the paving chall be
taken up, veplaced und restored wharever {t may have been in the irace
manner distrubed, whezher wichin the lines of the actual axcavation .
or not. Repaving of strests or roadways over excavstions shall be of
the same class of materinl ag that removed or destroyed in miking the
excavation, unless otheruise apecified, and guch Tepaving muat be done

" in acecordance with the standard specificacions of the City eof Pites-

burgh, Department of Public Workz. Where any paving material removed
by the Contractor, is injured, or is not suitable for relaying, the
Contractor shall, at hic own expense, provide and lay new and sufr-
able material, Where any i{mproved pavement his bean disturbed for an
excavation, the Contractor shell, unless otherwise apecified, showm
on plans, or directed, replace such pavement and in addition construee
a base with 2 concrete 8lab, in aceordance wich the Standard Petail
for Treach Repaving, and of composition and placement to conform vith
the Standard Specifications of the City of Pittsburghk, Department of
Public Works as heretofore mentioned. In case it 1s not advigable,
practicable or poesible, from any cauge vhitsoever, to izmnediately
repave with the permanent paving, the 2xcavation must be zemporarily
paved with good hard brick laid on edge, or with stome block, and
ziintained in good repair and condition until permanently paved.

39C. The prices bid by the Contractor for laying, raising, lowering
or relayiog water pipe lines, drains or waghouts and other items of
the contract, as shown on the proposal of gzid Contractor, hereto
annexed shall be full and complete compensztion for the furnishing
of all materials, and the complete execution of nll the wore shown on
the plans or heretofore in these specifications deseribed,

40C. Additfonal work which {s ordered by the Director, over and above
that shown on the dravings or described in these specifications will
be of approximately the same character as that shownm on the dravings
or described in these specifications, and the Contractor ghall execute
such additional work as ordered, {n accordance with the requiremants
of the specificacions for thema jor work to be done, as heretcfore
described, {ncluding z11 requirenents of this contract, and f{ncluding
the following specizl requirements for adéditional exzavation.

The price bid for additional excavation shall {nclude the refill-
ing of such excavation with selected earch materizals, the resurfacing
0% the grreez with mcterials similar te the paving removed as cuclined
1a Section 3I9C, and the disposal of all axcess material. The width of
edaitionsl excavation ir creach to be pzid for will, {a no case, excced
the externai diameter of the pips by more than twenty-four inches,

41C. The Contrzezor shall excavate tesc pits of such dimensions as
the Director muy order in writing, suck work to be claseed as ad-
ditional excavation, .

42C. Where the bottcam of the excavation for any pipe line or struc-
ture pertaining thercso, after having been eicavated o the required
depch, shows material unsuirtable for 2 pood foundzrcion, or for the
PropeT support of pipes, spectlals, or any structure connected there-
with, or wherever rock is encountered in the bottom of & trench, the
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Concrector shall ex-avate to such addicional depths as @iy be ra-
Quired by the Director, and shell refill the trench, cr other exca-
vation, in such places with 3pproved material, to bring the botrom

of the crench, or cther excavacfon, up to required grade line: said
.few materigl to be_thoroughly rammad into_place g0 as o make a solid
and safe foundation; said work to be classed as additional excavation.

CHANGE Ix 43C. Where change - in aligomenc of the Pipes or other ztructures has
ALIGNMENT . been ordered by.tha Director, and the Contractor is in no way at faule
o " in causing such work, the necessary additional cxcavacion, brick work
and mass.conerece shall be elassed as additional work; however,
nothing herein contained shall relieve the Contracter of his obligation
te do all the work and furnish g1l of the materialg for the msjor work
described herain to be done for the prices bid,

FRCTECTION 44C.  Uhere excavaticn is msde through coal, cinders, ashes or other

FOR PIFE material liable te injure pipes or 2ppurtenances, pipe shall be sur-
rounded vith clay, concrete or other sultable materials ordered by
the Director. The Contractor will be pzid for such vork ac & price
agreed upon by the Director and the Contractor. Mo work of this kind
vill be paid for unless the Director has fssyued a wricten order for

same,
COMPENSA- 45C. The prices hid by the Contractor for addittonal work, as sphown
TIOH POR on the proposal of the centractor, bersto annexed, shall be full and
ADDITIOKAL complete compensation for the furalshiog of all materisls, and the
WORK complere execution of al} additional work as herein described, cnd as

covered by the unir price items of the contraet,
MEASURE - 46C. To determipe the amount of pipe laid, relaid, raised or lowered
MENTS under this contract, upon which payments will be based, the lineal

feet of pipe line will be medsured along the center ilne of such pipe
line, before backfilling, to or from che follewing described polnts.
{Io thig description, "nev' refers to materlal laid under this con-
tract and "existing”" refers to material previously laid):-

{&) At the face of the tell, flange or sleeve involved where
work beginc or ends, or connection s mide to che existing
Pipe or aspecial.

(b) At the center line of special casting of connection where
Bame is part of new pipe lipe.

(2) At the center line of Eire hydrant, or at face of dead
plug, dead cap, flange or spigot at cnd of nev pilre line.

(d) Az ends of nev inserzed macertal where conneccion {s
made by breaking, and ingerzion in existing pipe line
(this inserced material, Tegardless of slze, shrll be
ccoasidered as baing of the gane glze as the connecting
plpe, and paid for as such) .

(e) The laying lengch of valves will be excluded from t he
measuremcnts made for computing paymenta for pipe work.

To decermine the amount of addizlcnul work done under this
contract, measurements will be made to conform strictly with the
limits describad i{n the wTizten order of the Director, authorizing
such additional work.
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MAINTENANCE

MEASUREMENT AND COMPENBATION
S8sctions 1201 to 1288, Inclugiva

1201. The quantities messured for paymant ut the unit prices bid
respectively for all’iteus of work included in this contrsec shall
be computed:from the neat'lines shown in che "Scandards for Con-
struceion" and on the contract plans or s ordered by the Director
in the field and such payocot shall be full compensation for the
furnishing of all labor, materials, tools, plant, equipsent, main-
teoince as so stipulated and such {ncidental items 23 are required
to complete the item of work in a sstisfactory and workman] {ke

manfer and {n harmony with contiguous items of work znd the  contract
as a whole, as shown on the "Srandardg for Comstruction," on contract
Plans and stipulated in Specifications or as ordersd by the Director

in the fileld.

The mathod of meagurement for quantities, and payment of com-

pensation, for the various unit itemg of work described herein ate
to be used only when that particular class of work is specifically

designated in the Contract to be paid as a uait item. Any or all of
the unit irems of work herein deseribed msy be required under one or

zore lump sum items, or combined with any other item. Paymeat for
any vork shall be made as required by the Contraece.

1202. Payment at the unfc prices bid shall include full compansation

for the cost of maintepance of tha items hereinsfrer stipulated for
the periods set forch, from aod afrer che accepeance of said work

by the Director. Tt ghall further include maintensncs of such items
of work, vhether they have been constructed as a nev iaprovemant, or

repaving, or recoastruction on account of othar work,

Where the Comtractor is required to make repairs in order to

fulfill the provicions for Maimtepance set forth herein, all materials
2nd vorimanship employed shall conform in all respects to the require-
meats of the specifications for the tecpecrive clasaer of work, Where-
ever the base ig found to be defective, the eatire pavemsnt includismg
the basa, shall be taken up and relafd. Whers £ifcy (501) percent or
more of the surfacing wmaterfal s foupd defective, the encire surfacing
materizl originally laid under the Contract shall be removed and ra-
laid with new materizl. In defective eurb or sf{dewalk, each section
found to be defective in any portion shall ba removed in icp entirecy

and shall be replaced with new material.

ITEMS FOR WHICE MAINTENANCE IS GUARANTEED FERIOD
Asphalt Surfacing, all types on conerete base '

or structural base............u0iiunnnnn... Sl 5 years
Hev Blockstone Surfacing, all 1 4 I year
Beclipped Blockatone Surfacing all types..... 0000 nHORe B 1 year
Blockstone Surfacing on conerere base all types.......... 1 year
Nev Vitr{fied Brick Surfacing, all types.........,....... 5 yearas
Brick Surfacing on concrete bage all CyPe8..vvrevernns-. 1l year
Concrete Street Pavements » all cypes....... srssesenrerais]l year
Concrete Sidewalks, all L3 2T eLe ety +.1 year
Concrete Cucbg, all P Pe et titienntncnnaan,s tanennran. 1 year
Stone Curbs, all types.......,. Besdencaaearntmicccnannnen 1 yaar

Concrete Base for Street Pavements( Same period as for
( respective types of

Asphaltic Conerete Baae { Pavement Surfscing laf{d thsreon.

Llevation of Castings for {nlats y catch basing ;macholes, gats boxas
etc., wvithin tke ares of the contraet except castings for which
pPrivace owvners are Tesponaible.........vvuiunno. .., tese.1 Year
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1202 concinued. If at any time during the said zaintenance period
of the above (tems of vork, laid under this agreement, the said
items or any parce thereof, in the opinion of the Directer, re-
quires repairs acd the Director notifies the Contractor to make

the repairs so required, the.sa{d.Contraccor shall immediately
commence and complete the same to the satisfaction of the Director;
and in case of failure or neglect on his or their part, wicthin five
days from the date of ths gervice of the aforesaid notice, to begin
the said repairs and faichfully prosecute the same to completicn, the
Director shall have the right co purchase such materials as he may
deem necessary aad to eaploy such person or persons as he may deem
proper and to undertake and complete rhe said repilrs, and to churge
the expense thereof to the sald Contractor,

When any final repairs on the items of work laid under this
contract are ordercd by the Dircctor before the expiracion of the
Buarancy period, aod the Concractor, for any reaseon, is unable
or unwilling to complete guch repalrs before the expiration of
s2id period, the sald guaranty period shall be exrended and this
contract be in full force until such time as such repairs are
completed, in accordance with the specificarions and accepred in
writing by the said Dirsctor.

The date of acceptance of work by the Director, with respect
to tde period for which items of work are guaranteed, shall be the
date upon ~hich che final estimare is approved by the Direcror.

CUBIE YARD UNITS
Sections 1203 to 1224, Inciusive

1203. The following frems of work shall be measured and payment
shall be made at unit prices bid per cubic yerd, except as other-
vise stipulated hercila or shown on the Contract Plans or speci-
fied {n the Supplementary or Special Specifications:

Grading
Borrow

Spoil

Sub-base for Street Pavements

Trench Excavation

Bxtra Trench Excavation

Excavation and Dredging for Specfal Scructures
Concrete in Walls

Extra Concrate

Gravel Base

Cyclopean and Rubble Concreta

Brokeno Stone Sub-Surface DPrain
Additionsal coacrete in Pootings and Plers
Brick Masorxy

Chambers, Bulkheads and Miscellszneous Structures
Concrete Paving Base

Marginal Coacrete Curb

Asphaltic Comcrete Paving Basa

Sandstone Masonry

Limestone Masonry

Granite Mzeozzy

Ditching

Concrece Back Packing.

1204. The quantity of grading messured for compengation shall be
the volume of excavated materials computed in conformity with the
requiremencs of Sectiocn 405 of thege Specificacions, and payment
made on such basis shall be full compensazion Yor embankment con-
structed in conformity with the requirements of these specificacions
governing Formatfon and Construction of Esbantmen:t. Mo allowance
shall be made from such computed voiume account shrinkage or bulk-
ing of excavated material.
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FORM NO, 114

BORROW

1205. The quantity of Borrow measured for compensation shall be

- thn-'volm:of—-n:erlals:-computcd'-1n'confomicy with the requiremsncs

of Section 407 of these Specificacions, and payment mude on - such
basis ghall be full compensatien for embgukment constructed in
conformicy with the requirencnts of these Specifications governing
Formation and Comstruction of Embankment. - Mo allowance shall be
made for such computed volume account ahrinkage or bulking of
excavated material.
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FORM NO. 114

CONCRETE BACK
PACKING

SPOLL

SUB-BASE F(R
STREET
PAVEMENTS

TRENCH
EXCAVATIONS

WALL EXCAVA:
TION ABOVE
CURE GAADX

EXTaA TREINCEH
LXCAVATION

1206. The quanrity of concrete back picking messured for compen-
sation shall be the volume of coapacted concrete back pscking com-
puted to required meat lines shows on the comeract plans, or other-
wise orderad, and payment made in conformity therewith ghall be full

- compensation for the disposal of surplus excavation digplaced by the

back packing. Where the treoches are excavated to greater width than
the neat lines fndicated for this cootract in ovder to place sheeting,
shoring and braeing, or for aoy other reason, and vhere caveins occur,
concrete back packing must alsc be supplied and treated in conformity
with the requirements of Secrion 446 compensation for which, bowevar,
shall be focluded in payment made as aforegaid for the volume of

cowpacted comcrate back packing messured between required neat lines.

1207, The quantity of 5poil measured for compencation shall ha the
volume of all material excaviced wader tha ftem of Grading in this
contract computed in excess of tha required total f{ll or embank~
meat. Mo payment will be made for disposal of materials sxcavatad
in street repeving work, unless the excavated miterial required co
be disposed of, is obtained from portions of rapaving work specially
designated ss Grading in the specifications, on the contraet plans,
or ordered by the Director. The compensation therefore shall mor
ioclude dispossl of material excavated from any other items of work
in this contrect unless specifically designated in the supplemencal
specifications, on the contract plans, or orderesd by ths Director.

1208. Sub-base for Street Pavements constructed in conformity with
the requiremenes of Section 420 of these specificacions shall be
measured for payment at the contract unmi: price for such item oo the
basins of the volume computed for a depth of 507 greater than thar
indicated on the contract plams, or as otherwise ordered by the
Director, below the required sub-grade for concrete paving base and
concrete gtreet pavements, and euch payment ghall be full coapen-
sation for constructing the sub-base for street paveoent complete
in place, {ncluding excavation therefor and digposal thereof, and
for impregnatiocn of the coarse materfal in the sub-grads, and for
shrinkage account compsction.

1209. The quantity of Trench Exeavation neasured for cempeasation
shall be the volume of excavation computed betveen the neat lines

shown on the Contract Plans, and as stipulsted in the Specifications
or ordered by the Direcror in the field, for walls, sbutmenta, foot-
ings, plers, cribs and other similar struccures, and for the conncction
for terra cotta pipe drains laid behind walls with sewers or othar
outlets, and the volume of excavation for test pits and for sewer

aod other comstruction computed in conformity with the stipulations

set forth in Section 425 ro 429, fnclusive.

1210. Excavatfon for walls or cribs on rhe bigh side of improva-
ments above finished curb grade will not be coneidered as tranch
Rxcavation, but shall ba classified zad paid for as Greding.

1211. The quastity measured for compen:zation for Extra Treach Exca-~
vatlon shall be the volume of saterisl computed to required naat
lines thiz i{s removed below the grade: (ndicated on contract plans
and i{n specifications, {n conformity wicth the requiremants of Sectien
429, alsc {n datermining excra trench sxcavation involved in trench
#idening, and as ordezed by the Direcctor ia tha fiald. <The compen-
saziuvn therefor shall include all requized backfilling and the dis-
poual of excess material,
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ERCSTIET 200 AND
JREDCLYG FOR
STRUCTLZS

CONCRETE IN
WALLS,

EXTRA CONCRITE

CRATTL
BASE

BROEEN STONE
SUB-SURFACE
DRAIN

ADDITIONAL
CONCREIX IN
FOOTINGS AMND
PIXRS

..to provi

1212, Tae unlt of mezzucemene £or piymert for ezcavatlon ard dre
iry for structures shall be per cublc yard of geenal moterfsl ge-
acved in accordance vi:h the Comtract Plans and the orders of the
Director. The measurement shall be oude on the neat lines of the
structure and mo allovance will be mzde for any excavation necessary
de for sbeeting, bracing or working- space.. The compengation
therefor fhall tnzlude all Hedessary Shecting; -bracing,” pumping,
backfill{ag, disposal of excess waterial and all work iacidental
thereto, {ncluding providing apace for sheecing and bracing.

1213, The quantity measured for compensation for Concrete i(n Walls
shall be the volume computed within the ‘fleat lines showm on the con-
tract plans, or as ordered {n the ficld by the Director, and pay-
ment made under this ftem shall be full coupensation for comstruce-
i{og the wall eouplete L{n place, including brokan atone-drain, weep-
holes, longitudinal broien stone and pipe draing {n back of wall,
cork-bosrd expansion Joints, keys, acc. Separate paymsnt will be
wade for miscellaneous sreel r=inforcemenr required. The quanticy
involved in changes of dimengions, vhether increases or decreasas
shall be paid for in conformity with the requirements of Saction
354, with the exception thar quancities {nvolved in increased dim-
ensions of footing, plers, or other foundacions for walls shall be
measured for compensation at the contract unit prica for "Additfonal
Concrete in Pootings and Plers For Wells," as also proviad in See-
tion 554,

1214. The unit of measurement for Concrete, both plain and rein-
forced, where not specifically covered elsevhers in the contract,
shall be per cubic yard meagured wirhin the required neat lines and
compensation tharefor shall include all formg, bracing, finish and
other vork incidental to make the work complete, as ordered by the
Direceor.

1215. The quantity weasured for compznsation shall be the computed
volume of new gravel base couforming to the neat Iines shown in the
""Standards for Construction," on the contract plans or as ordered
by the Director fn the field. Where nev gravel base is Tequired to
be plzced for all types of street pavemsnt surfacing and for old
materials relaid, payment mede under this icem shall fnclude com-
pensstion for the removal and disposal ae designated of old pave-
ment materials, bovever vhere addirfonal new gravel base {s re-
quired for old pavemcnt material resurfaced on old gravel base in
order to bring the came to the Tequired finishad grade, such new
gravel base ghall be freluded in the unit prices bid for the res-
pective pavement surfacinga.

1216. The quantity measured for coopengation shall be t he computed
volume of broken stone Placed in the drain, in conformity with the
contract plans, or as ordered in the field, and such payment shall
be full compencation for trench excavation with the exception that
excavation for chis ite= of work required to be done above the top
of the broken stose drain thas is not included in other items of
work will be measured for payment at the contract unit price for
Trench Ixcavation. Coopensation for back-£4{11ing sand disposal of
surplus excavation shall conform to the provisioos Boverniag Trench
Excavation.

1217. The quantity mesagured fcp Compensailon at contract unit price
for this izem skall be the volime compucted to required neat linas
and below the grades indicared on ceatract plans as bottom of foot-
ing, and as orderead by the Director in the field. The compensat lon
therefore shall include all neceasary forms, bracing finish, end
other work iacidentzl to make the work completa.
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FORM WO, ll4.

BRICY 1218, Payment made at the uwnit price bld per cuble yacd for brlck

HASONRY masonry shall be full compensation for furnishing all msterial and
doing all work necessary to construct brick misonry couplate in ac-
cordance with the Spacifications ard Contract Plans, It shall fur-
ther fnclude the Construction or recomseructiom of Brick Magoary vhan
and where ordared by the Director for sewvers, mainholes, blocking,
bulkheads, catch basins, aod for other purpeses, vhes not specifically
iocluded in other items of work. It shall fucther include excavation,

= “rremovaliof<existingimasonry;~backfillvand+ddisposat-of-excavated —ewm-
materials., ¢ ¢ LS ’
CHAMERRS, 1219. UWhere lump sum prices are not indicated on the proposal or

BULKHEADS &D countained in this coniract, for chambers, bulkheads and miscellaneous

MISCELLANEOUS  structures, the quantity measured for cozpensaticn shall be the com-

STRUCTURRS puced volume of masonry shown ot the comtract plana or ordered by the
Director in the field and payment therefor shall be made 3t the unit
prices bid for respective kinds of masonry. Steel reinforcement shall
be paid under separate ftem.

CONCRETE 1220. The quantity mmasured for compensation shall be the computed

PAVING BASE volume of concrcte placed in the base for street pavements in accor-
dance with tha contrasct plans or as ordered by the Director in the
field. Wo payment will be made for concrete in excess of the dimen-
sions ghown on the contract plans unless ordered to be placed by the
Director in the field. Where the thickness of concrete paving base
Ls inereased over trenches for severs, pipe lines and other under-
ground structures, or for any other purpose as may be decermined by
the Director, compensation for the quantity of such incressed concrete
45 measured between required neat lines shall be {ncluded in payment
made at the coatract unit price per cubie yard for Comecrete Paving
Base. These requirements shzll also apply where addirfonal coocrete
is required for such purposes under Plain and Reinforced Concrete
Street Pavemants; provided, however, that a unic price is incorporated
in the contract for Concrete Paving Base. Where concrece paving base
is required to be placed for all items of repaving with pavement sur-
facings all types, the payment for coacrete paving base shall include
compeasition for necessary excavation and disposal of excavated mater-
ials as designated In the specifications. Payment made under this
item shall further include maintenance of the concrece bage ia confor-
wity with the provisions set forth in Sectlon 1202 for various items
of work iovoived ic Stresz Pavement Surfacing.

Where concrete paving bases are required o be reioforced with
steel compensation for all additional labor and expense involved
account the furnishing and placing of the steel reinforcement ehill
be included in the payment mede at the contract moit price for Steal
Reinforcement,

DITCRIRG 1221. The quantity measured for paymenz shall be the computed volume
of excavation dome !n conformity with the provisions of Section 457.
Excavated waterial shall be used for the construction of embankment
or berms to assiet in the formation of ditches =o required neut lines
iz confornity with ordecs of the Director. Co=pensazion for disposal
of surplus excavation shall be included in the ccnzract unit price fer
Ditching. Hovever, nn pzymenz shall be made under this izex, under
any circumstances, for ditzhing zhac ts required to be done for the
drairage of crenches, for che catryving off of water in pumping and
bailing operatiens, or for the disposal of warer thae [s required to
be dene £ar the proper carTying out of any of the {-ems of work coa-
tained in the contrast, vhere asuch factitiries are rzquired for tem-
porary drainage, nor for such ditches rteeaining aiter the completion
of work which lncidentally may be constructed zs providing permanent

e drainage.
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CORCRETE
MARGINS

ASPHALTIC
CONCRETE
PAVIRG BASEK

SAMDSTORE ,
LIMESTONE,
CAST STOARE

MASOMRY

1222. Coaerete Matgins pliaced in conformity with the Comtract
Plane or orders of the Director will be weasured for compensa-
tion in the following manmar:

The portion below the bottom of pavement surfacing, at tha
price bid per eubic yard for Comcrete Paving Base; Ctha portion
above will be measured for payment at the price bid per square
yard for the type of pavement surfecing with which it abuts.

1223. Messurement and payment for Asphaltic Comerete Paving
Bage shsll be mada in the mansar provided for concrete paving
base as elsewhere stipulated.

1224, 7Tha unit of measurement for payment for Sandstona
Masonry, Limsstone Masonry, Cast Stons Masonry, and Qranitae
Meanory shall be per cubic yerd of actual masoary placed in
accordance with the contract plans or the orders of tha
Director. Tha compensation therefor shall {nclude the pra-
paration of all beds, dowelling, mortar joimts, pointisg and
cleaning and all work incidental eto ths propar completion of
ths sana.

~2B82-
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FORM NO. 114,

ITIMS OF
WORK

PAVIMENY
SURFACING
ALL TYFES

REPAVING WITH
PAVEMENT SUR-
FACINGS, ALL
TYPES, AXD

PLAIN AND R3~-
INTORCED CON-
CRETZ STREET
PAVEMENT AND
RZPAVING
THIRZIWITH.

SQUARE YARD UNITS

Becrions 1225 to 1234 inclustive.

1225. The following items of work shall be wmezsured and payment
shall be made at the unit prices bid per square yard, excepc aa
otherwise stipulated herein or shown oo the Contract Plams or
specified in thq Supplementary or Spectal Specifications.

New Block Stone Surfacing, All Types.
Reclipped Block Stone Surfacing, All Types.
Sheet Asphalt Surfaecing, ALl Types.

New Virrificd Brick Surfacing, All Types.
tsphaltie Concrete Surfacing.

Block Stone Surfacing, All Types.
Vitrified Brick Surfacing, All Types.
Concrete Street Pavements, ALl Types.
Bituminous Surfaciogs, All Types.
Repaving with any Type of Surfacing.
Granite Crossings Reset,

Concrete Sidewalks, ALl Types.

¥Ylagstone Sidewalks.

Flagstone & Brick Sidewvalks Relaid.
waterproofing, ALl Types.

Cement Gur Work.

1225. The quancity neasured for compensation for pzvement surfae-
iog of respective types shall be the computed area of the pavement
surfacing laid on specified base, in accordance with the neat lines
shoun on the contract plans or as ordered by the Director !n the
field. Yo deductions shall be made for manholes or similar strue-
tures. Pavments made under the respective items shall lnclude
compensation for cushions, morrar tas=, hinders, jeint {illers

and sheeting, all as stipulated in the Specifications. Separats
payment will be made for Premoulded Bituminous or Cork Board Piller
placed in exprnsion jolnts.

1227. The quantity measured for compensatlon for Repaving with
Pavement Surfacing of respective types and for Old Pavement Sur-
Egcing Relaid shall be computed in confarmitr wich the provisions
of the foregoing section; however, payment therefor shail i{nclude
cozpedsation at contract unit prices per square yard respectively
for the removal end disposal of old paving macerials, except vhen
otherwise specified.

1228. The quantiry measured for compensation for Plalp Ceoncrece
Streer Pavement, and for Reinforced Concrete Street Pavement shall
ba the ccmputed area of the pavezent laid i{n arcordznce with the
reat linzs shown on t=e Contract Plans, or ac ordered by che Dir-
ectar in the £leld. Yo deduction ahall be mad: Lor manhales nr
Si2iler sITuICures. 2ayTents made AT the contract unit price for
the ceroective types shalli lnciude cumpensation for 1ll zransverss

:iinal joints, }lolnt places, dowel 273, dam places,

. steel refnforcement, chalirs, and other supports for
gteel rerininrcement, the bituminsus sealing of Joints and cracks,

T Fi v
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GRANITE
CROSSINGS
RESET

CONCRETE
SIDZWALRS

FLACSTONT
SIDESALZS

FLACSTONZ AND
ERICK S1DE-
WALKS RELAID

WATER
FROCP MG

GUNITZ

SHOTCRETY

and the curing, protection, barricading, and €lcaning of thae
finished pavement. Scparate payment will be made for Premouldsd
Bituminous or Cark Board Filler placed {n Pxpansion Joinats.
Concrzte for Reinforcement over trenches shall be patd for in
coaformity with requirements of Seecion i220. Payments made for
Plain or Reinforced conerete Street pavements shall include com-
pensation for thicksned edgens wherever required by the Contrace
Plans or ordered by the Director. Payneats made for rapaving with
Concrete Street Pavements shall include removal and disposal of
existing pavement unless otherwise apecified.

1229, The quantity measured for payment shall be the computed ares
of granite crossiaog laid in conformity with the contrace plans, or
a3 ordered by the Director in the £leld. Payment therefor sball be
full compensation for Re-laying the granite croassing, including the
cushion, mortar bed and joint Ffller conforming to the adjoining
pavement gurfacing, or gravel base when required,

1230, The quantity measured for compensation shall de the computad
area of concrete sidewalks of fespective types laid complete in
Place, in conformity with the contract plans, Standardes for Construc-
tion, or orders of the Director, and payments made at the contract
unir prices for respective types shall be full compensstion for
laying the sidewalks complete in place, including excavation between
the sub-grade aad finished surface, the furaichiog and placing of
broken stone, gravel or cinder base, the construetion of joints as
specified for the respective types; planks and walks for accomoda-
tion of the public and for access to private properties and for the
disposal of sorplus excavation therefor. Separate payment will be
made for Premoulded Bituminous or Cork Board Filler placed fn Expan-
sion Joints, and elsevhers, in conformity with che requirements of
this Centract.

1231. The quantity measured for compensation shall be the computed
area of flagstoms cidewalk laid in cenformiry with the contract plans,
Standards for Construction and tha Specifications and payment made
shall be full compensation for furnishing and laying the sidewalk
complete in place, including excavation betwveen the subgrade and
firiched surface, disposel thereof and placing of the broken stone,
gravel or cinder bage.

1232, Measurement and compeusation for flagsrone or brick sidewalks
relaid shall be made in conformity with the contract plams, standards
for eonstruction and the Specifications and payment made shall be
foll compensation for relaying the sidewalk complete in place, in-
tludi=g furnighing and placing required foundation to conforn to

the proper grade and furnishing new stone or brick to Teplace the
original material, when same (s unfic for relaying.

1233. The unit of measurement for payment for water-proofing shall
be oer square yard of a=ryal amount of water-proofing placed i(n
sscordance with the concraet plans or a: ordered by the Directer,
The compensation therefor shall include the c¢leaning and drying of
the zoncrete co be watcr-proofed.

1234. The unit of measirement for compensation for gunize shall be
per square yard of actu:l amount of Bunite plarced in accordance with
the contract plans or a- ordered by the Director, aad the compansa-
tion thercfor shall inzlud= all necessary scaffolding, baffle boards
and all drilling and actachmenrs Lo secure cny reinforcement. Thas
reinforcement itself, will be pald for under a separata i{tem.
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FORI KO, 1l4.

i TIEMS OF

BROEEN STOHE
AND PIFE
SUB-DRAIH

SEWIRS, ALL
TYFES, BOCSE
LATERIALS,
c. B,
CONNECTIONS

LINRAL FOOT UNLTS

Sections 1235 to 1252, Yacluaive

1235. The following items of work shall be pald for at unit prices
bid per lineal foot, except as otherwige stipulated herein or shown
oo the contract plams or speciffed in the supplementary or special
gpecifications.

Broken'Stone aod Pipe Sub-drain,
Terra Cotta Pipe Sewers.

Plain and Reinforced Concrete Pipe Sewers.
Brick Sewers.

Reinforeced Concrete Sewers.

Stone Curb.

Stone Radius Curb,

Concrate Curb, All Types.

Concreta Radius Curb, All Types.
Combined Concrete Curb amd Gutter.
Marginal Curb.

Depressed Curb.

Sandstope Curb Recut and Reasec.
Stone Curb Reset.

Concrate or Timber Curb Barrier.
Concrete Deck Curb.

Cutting Flagstone Sidevalk to Lina.
Iron and Steel Fences and Railings.
Wood Pence.

Coucrete Piles.

Steel Piles.

Wood Barrier.

Steel Cut by Torxch.

Contirmous Welds.

Sub-drain fer Sewers.

Drilling Heles in Stone or Concrece.
Wire Cable Barrier with Wood Posta.

1236. The quanticy measured for compensation shall be the toral
lengch of broken stone and pipe sub-drain lzid complete ia place,
ir conformity with the Standards for Construction and contract
plans or as ordered by the Directer in the field, and payment
therefor shall be full compensation for the furnisking and placing
of necessary pipe specials and commections with axisting severs,
and for the required trench work, with the exception that excavation
done zbove tha top of broken szome placed that Ls not included in
other {tems of work will be paid for as Trench Excavarion, Paymant
made under this item shall include required backfilling and dia-
posal of excess materizl in conformity with Section 429.

1237. The quantity measured for cozpensation for ths construction
and reconstruction of mcwers, all tyrens, catzh bagin and inlac
connections and reconnections, house laterzls, inciuding recoarect-
ions and extensions therecf, shall be the tnmcal length magsured for
esch type of sewer along the axis or centar !fne, and no daduction
sholl be made for manholes. Whara nev aswvers incaresct, measuremant
on each shaoll continue to thelir intarsactinn, with the excaptlon that
whare Y branchas, slants and spurs ars alresdy placed in existing
sawers or are required to be placed in a new intarseccad sever,
messursment for pipe severs, house latersls of all types, and cacch
basin amd inlat comnections, and rsconnectiecns, shall bde taksn from
the ends of tha "Y" braochas, slancs or spurs so placed.
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HARGTIHAL
CURB OR
DETRISSED
CURB

SANDSTOME
CURB,
"RECUT AMD
RESET AND
STIONE
CUBRB RESEY

CORCRETRE 02
TIDBER CURB
BARRIER

CONCRETE
DECK CURB,
COMBINED
CONCRETIE

CUITING FLAG-

STONZ STDEWALK

TO CURB LINE

IRON & STEZL
FERCE AND
RAILINGS

wOOD
FENCE

CONCRETE
PILES

1239. The quantity mensured for compensatisn for Mirzinal Curb
and Depressed Curb shall conform to the stipulations hereinbefors
set forth in Section 1238 with the exception that curb drafin shall
not be coosidered in the compensaticn made for Margipal Curb.

1240. Measurement and compensation of Sandstone Cuzd Recut and
Reset and Stone Curb Reset, shall conform to the provisions above
stipulated in Section 1238, and including removal, storing, re-
dressing and re-setting as specified.
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1241. The quantity measured for concrete or timber curb barrier
shall be che total length measured along face of barrier, constructed
in accordanee with the Contract Plans and Specificactiona, or as crdered
by the Director in the f£ield. Paymeot under this ftem shall incliude
compensation for excavation, materials, fintshing, backfilling, dis-
posal of surplus excavated materials, and restoration of sldawalk
disturbed or damaged, including tha replaciag of all flag pole sockets
disturbed, tha furnishing and sowing of grass sacd, in conformity
with requirements of Section 513.

1242. The quantity measured for compensation for Concrete Deck

Curb and Combined Concrete Curb and Cutter shall be the toral length
measured aloog the face of curb, constructed {n Place, i{n confarmity
with the Standard for Construction and Coatract Plans or as ordered
by the Director in the £ield. The paynrent therefore, shall be full
compensation for all materials, reinforeing, dowels, metallic Lroo
bond coat, curing, protection as specified for Concrate Curb and
Concrete Street Paving. Separate payment will be made for Cork
Board expansion joints and broken stone drain.

1243. The gquantity measured for coopensation shall be the tocal
leagth of flagstone cut to curb line as shown on the contract plans,
or ordered by the Director ia the fleld. Payment shall be full
compensation for the cutting complete in azcordance with the lines
furnished in cthe field in conformity with Section 522.

1244, The quantity measured for compensation shall be per linezl
foot of iron or steel femece or tailing furnished and erected com-
plete in place, in conformity with thea “Szandards for Construction,”"
contract plans and specifications, or as ordered by the Director

in the fiecld. Payment made under this {tem shall Linclude compen-
sation for supports, attachments, connections and painting the
fence or railing in conformity with the specifications for paint-
ing structural steel tncluding all newel and lamp posts shown
except when otherwise provided.

1245. When a unit price per lineal foot (s requested {a the pro-
posal, wood fence erected complete a"place in the locations showm
oa the contract plans or as ordered by the Director in the Eield
and in conformity with the specifizations and decails shown in
"Stacdards for Construction" or as otherwise shown on the contract
plang, w11 be measured for compensation and paymant made on the
basis of total langeh of top rail. Payment under this itewm shall
{nclude co=pemsation for painting wood fencas, in conformity wich
the specifications for palnting lumber, vhen 50 szipulated on the
contrac: plams or in supplexental or special spectfications.

1246. The aoount of concrete piles messured for paymant shall be
the actual lineal faat of piles driven below the cut off plane

as shown on tha contract plans or ordered by the Diractor. The
compensation per lineal foot shall {mclude all shoring, bracing,
and pumping incideat thereta. Separate payment will be mads for
voving Pile Driving equipment.
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FORM RO. 114,

STEEL PILES

STZEL CUT
Y TCRCH

CONTINUOUS
WELDS

SUBDRAIN FOR
SEWER

DRILLING BOLES
IN MASONRY

WIRE CABLE
BARRIER WITH
wWoap POSTS

1247. Paysent shall be made at price bid per lineal footr for
the actual number of lineal feet of steel plles in place, io

accordance with the Contract Plsna and Specifications, aod in-
cluding splices snd caps.

All plles meeting the requirements of the driving for=ula
are subject o test in accordance with the requirements of Seetions
618 to 625 of the Contract for Comatruction. Separata paymenc will
be made for moving Pile Driving Equipment. A -

1248. The quantity measured for compensation shall be per lipeal
foot of Berrier furnished and erected complete {n place, in con-
formicy with the "Stands=ds for Conetruction,"” Contract Plans

and Specifications, or as ordered by the Director in che field.
Payment so made shall include compensation for excavation, anchor-
sge, attachmente, painting, backfilling arouad posts and the dis-
posal of surplus excavated materisl. Measuremant for compenssrion
sball be from the ocuter face to face of end poacts. No payment shall

be made for openings in the barrier. I

PRPPES e deens

———

1249. The measurementc for payment for stcel cut by torch shall be
per lineal foot and shall be the total length of cut measured along
each piece of steel cut, allowing a minisum of one-half foot for
each complete cut. Compensarion tharefor shall include cuteing
eny kind or thickness of meral, on any part of the work, and fur-

nishing any squipment, scaffolding or other work necessary. )

1250. Measuremenc for payment for continuous welds shall be per
lineal foot and shall be the actual length ¢f welding done, except
that any welds of less than 6 inches be pald for as one-half of
oue foot and tack welds less than 6 inches center te center will ]
be paid for s continuous welds. Compensation per lineal foour

sball include 21l work and scaffolding necessary to furnish con-

tinuous welds, of ancy crosa sectlon, oa any part of the work as

showa on the Contract Plans er ordered by the bDirector.

1251. The quantity measured for compentation shall bs the total

length of Sub-drain for sewer laid complete in place Ln conformtity ;
with the “Stsndards for Comstruction,” Contract Plans, the Speci- t
fications, or as ordered by the Direcror, and payment therefor
sball be full compensation for che required trench work, and re- g
moval and digposal of excavated material.

1252. The messuremeat for paymest for drilling holes in masonry
shail be the gum of the actual depths of holes drilled as requirted
by the Contract Plans or orderesd by the Director. Compensation
tberefor shall include drilling through reinforcing steel or en-
larging holes to miss obstructions. Compensation will be alloved

&t the unic price bid for holes drilled in mev locacfons when ordered

by the Director.

1252-1/2. Payment made at the concract uai: price per lineal fooc

{or the respective types of wire cable barriers with wooden sorts,

shall be full compensation for furaishing ail labor, materiala,

equipment, tools, crecsocing, painting, installarion, ~nd work

incidencal therete, also &all excavacion, refilling and disposal

of surplus material. Payoenz shall further include compensation

for the removal of existing fences, barriers, trees an: miscellanecus

material found on the linc of work and {n the strip betveen ths ex~

is:ing curbs or edges of roadway pavements, and tha line of wire

cable barrier. :

The quantities measured for paywent shall be the linesl
seapurenent from center to ceater line of dead men, or to cencer
of end post where sections end with disgonal brace. Ko payment
will be made for openings left at driveways, steps, latersecting
Toads or atreets or for other purpoaes.
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FORM WO, 1l4.
UNLT LTEWS
Sections 1253 ro 1265, loclusive

IYEMS OF 1253. Untc prices shall be submirred and paynsut therefor will be

WORK made oo the basis of a unic price each for the following items of
work, except as othervise stipulated berein or gshown on the Con-
tract Plans or specified in Supplementary or Special Specifications
and such payment shall be full compensation for the work complete
ia place, including necessary excavation, sheeting, shoring and
bracing, pumping and bailing, disposal of surplus excavated macerisls
a8 designared and further shali ineluda compensation for incidental
wvork bereinsfter noced:

Razing and RBemoval of Bulldings.

Castings.

Brick Manholes.

Catch Basins (All classes and typas).

Box Storm Inlers (ALl typas).

Storm Inleta (All classes apd Types).

Magonry Structures - Chambers, Oucfalls, erc.

Extension of Manholes.

Alteracions and Adjustment of Catch Basins, Inlets and
Maoholes.

Partial Reconstruction of Catch Basins and Inlets.

Placing Additional Weir Places.

Additional Newel Posts.

Locust Posts.

Lumber in Temporary Structures and Pscilicties.

Hoving Pile Driving Equipment.

Removal of Trees

RAZING AND 1254. The Director reserves the right to grant permission to owvnera
BEMOVAL OF for the remuval of any buildings for which prices have been requesced
BUILDINGS in the proposal. No work shall be dooe on the razing and remowval of

any building unlegs written orders are given by the Director and no
coupensation will be made at the prices bid for 9sid ftems unless
work is required to be dome, oor shall any compeasation be made for
any loss sustained by reasoa of peraission being granted for the
removal by the owners thereof, of aay ot all of the bulldings for
vhich prices are contained in this contract.

Payment made at the contract uwait prices shall be full com-
pensation for rating and removal of bui ldings in conforuity with the
requirements of Secticn 421, and furcher, such payment shall be full
compensation for garages, lean-to's, outbuildings, and fncidental
structures vhea game are indicared on the Contract Plams or in
Supplemental Specifications to be {ocluded in tha item governing
mtinc struetura,

CASTINGS 1255. All castings required for the comseructian of manholes,
catch basins, storm inlets, box szorm inlecs and modificazions
thereof Tequired to be placed in sych Structures as shown in the
Standards for Construction and on the Contract Plans wil] be fur-
uished by the Cizy, and payaent made at the untr prize bid for the
structures involved shall include compensation for placing of such
castings in the Structures, including work incidental thereto and
the £111ing wicth Portland Cezent morcar of the cop casting “here
Tequired,

All other castioges shown on the Contrace Plass shall be fur-
nished and placed by the Contractor asd payzent therefor will be
S made in the macner hereip stipylated or in Supple=mentary or Special
Specifications,

=28%-
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FORM MO, 114,

CURBS AMD
RADIUS CUR3S,
ALL TYPES

..-center l_tne.:bcxgggwﬁ- B

1237. (Cont.) Where a scwer intersects with a chamber, the megsure-
ments shall be taken 2long the mxis of the rever from the tnside
of the wall of the chamber. Incresging or decreasing sections of
severs ghall be meagured for compensation at the unit price bid for
the larger size of gewer to which they connect. Where manholes gre
located at the ends of cevers the measurement shall continue to the

J'II
ne__..

Payzent made at the =ontract unit prices for the respective
types of sewerse ghall, be full compenzation for all excavation done
by the treach or tunnel methods, in conforzity with thege Specifica-
tions, and the Standards for Construction, £5 the lines and grades
showm oo the comtract plars, the remov=l and disposal of surplus
trench excavation; for sheeting, shoring and bracing to the satis-
faction of tha Director, for furnishing and laying the different
types of severs, including all branches, slantg and spurs, specials
and curved pipe indicaced on the contrace plaas or in Gupplemental
or special specifications, and the backfilling of zewer trenches;
aod further; such peyments shall {nclude cempencation for making
connections, or reconpectiong to existing sewers, house laterals
aod cateh basins and inlet comnections, imcluding necessary apecials, f
the maintenance of service for the connections thus made, the tear- H
iog out of old pipes when ordered by the Director, and rhe recon-
struction of the inverts of magholes and 211 concrete reinforcement
for sewers showm on the comtract plansz, including necessary exca-
vation and disposal of surplus excavation, and for the relaying
and replacing of all sidawalk pavements, and the replacing and

gk -dngv §

-

the requirenents of Sectlons 448, 449 and 450; bowsver, separate
paymeat for permanent pavement surfacings and bases therafor shall
be made 4n conformity with the requirenents cf Section 449,

Ho measuremenc of Pipe sewers rcquired ts be removed and re-
latd in making coomections or reconnecticas for proposed severs ghall
be included in the quantities for which Payment i{s to be made under
the respective ftems, Compensation therefor shall be fncluded in
parment made for quantities measured in confornicy with the provisfons
of the firac paragraph of this s=czfor  When sewers are constructed
by the tunnel or benching method, all sheeting, shoring aod bracing
sball be left intact and compeasation therefor ghall be mede in con~-
formicy with the pProvisions of Section 433, Conpensation for fur-
uishing and placing of Terra Cotta and Cement discs i{n bulkheadiag
the ends of all sewers znd houge lacerals 15 fnches or less fo dia-
weter, and for brick masonry bulkbeada 9 inches in thickosss in the
ends of severs greater than 15 inches in dicmeter chall slso be
included in payment riade st che contract unic priceg, for respactive
types of sewers.

1238. The quancity measured for compeniatisn shall be the total
length meagurad along the face of curhs of the types spacified,

aad of radius cuyrbs of respactive typas, each ac get in accordance
with the Standards for Construstion, Cenzrace Flans, or as czdered
in tke field by the Direcror. Payments made az the vespective con-
tract unit prices shall be full compensition for the curbh complate
ir place, including all atee] reinforzement in place, excavation
below curb grade, brokem stone draf{ns under, {n fromt cf, and in
back of curb, backf{lling i{n back of curk, and disposal of excess
excavated materisl, and restoracion of aidewalk distrubed or damaged,
iscluding the replucing of all flagpoles aockeras disturbed, the
furnishing and sowing of grass seed, in conformiry vith require-
ments of Seccion 513. The quantity measured for compensarion for
the different cypes of radius curb shall include the requlred tan-
gents at the end of the radius curd where sarme are required on the
contract plans or ordered by the Direcror in the fleld.

-286-
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FURM MO, Lll4&.

ADDITTOMAL
NEWEL POSTS

POSTS °

LUMBER IN
TEMPORARY
STRUCTURES

FACILITIES

DEDUCTION FOR
LnEm M
TEMPORARY
STRUCTURES &
FACTLITIES

MOVIRG PILE
DRIVING
EQUIPMENT

REHOVAL
OF IREES

1262. Uhen shown on the Contract Plane or as ordered by the
Director in tha field, addi{ticpal Wew=l Posts for Iron and Steel
fencas and railings shall be {ncluded for compensation at the
unit price per eich bid in the Proposal and such payzent shall
include full compensation for the furnisling and erection of

the Newel Posts complete {n place including supports, sachorages,
connsctions and paintings thareof in conformicy with the specifi-
cations for painting stee! work.

',1263. _Payment made @t the unit pricc bid per each for locust

posts_shall be full compensatioa for furnishing and erecting

“the locust poats complete in conformity with the details shown

in the "Standards for Construction” on the Contract Plans or as
ordered by the Director in the field and shall include excavacion,
back-f{1ling, disposal of surplus excavation and, whet stipulated
on tha Contract Plans or Ln Supplementary Specificatiocns, the peel-
ing of bark above the surfuce of the ground and painting im con-
formance with the specifications for paintinmg lumber.

1264, The payment made at tha contract price for Lumber in
Temporary Structures and Facilities, shall ba full compensaction
for furnishing all labor, materials and tools fer construction,
taking up, relaying, altering snd reconstructing, as sight be
necesgary, all temporary structurss and faci{lities encumarated
and described in Section 815, and for the removal acd disposal
of tha materials.

If, for any reason, the Coutractor fails to comstruect any
of the temporary facilities required to be constructed under the
item "Lumber {un Temporary Structures and Pacilities," a deduction
shell be mada from the price bid, for the quancity of lumber which
would reagonably be used in such structures, {n sccordsnce wvith
ths City's etandards therefor, at the price bid per M. fr. 8. M.
for Additionsl Lumber in Structurss and Facilitias.

1265. Payment mada at the price bid under this item shall be
full compensation for moving all pile driving equipment to amd
from the job, and for all movas from ome lacation to snother on
the job, as vequired by the Contract Plans or as ordered by the
Directoer.

PLfty percent of tha price bid shall ba paid on current
estimste sftar the equipment is oo the job and werking, and tha
rezainder of tha price bid shall be paid on current estimste after
all pilas are in placez, and the equipment removed from tha site,

1265-1/2. Paymeat made at the price bid per each for removal of
trees shall be full compensarion for removal and disposal of
trees vhen so ordercd by the Director and shall includa removing
the roots to a depth of 4 feer balow curb grada or ground level
aad back f£illiag as ordered by the Direcror.

=251~
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FORM NO. L14.

DESCRIPTION

LUMP SUM

ITEMS aOr

LUMP SUM CONIRACTS
Sections 1266 and 1267

1266. Lump sum contracts are those in which the major portica

of the work is paid for at a lump sum bid price, the work included
in said price being clearly defined elsewhere in tbe contract.
Unit prices will be bid under this form of contract for additions
to or deductions from the amount of work covered by thas J.u:np sum
price and for additionsl “vork when; probabilicy of: chnn;c,,,l' 27ehe .
amount of work exists and vhen such changes.can be’ clnufﬂed :
The work under these items shall be measured as herein specified
for similar items of work under unit price contracts.

The same unit prices .shall be bid for "Additions to" as for
*Deductions from" the lump sum bid and, in computiang the tetal bid,
these unit prices shall not be considered.

1267. The price bid as a "lump sux” shall be inclusive of compen-
sation for furnishing the necessary laboy, materials, tools and
equipments to construct complete the structure or structures shown
on the contract plans or specified elsevhere in the contract. This
price shall also be fnoclusive of the resoval of such exlsting stru-
ctures, debris, or materials of any kind, is may be necessary pro-
viding of comnections to presest or for future constructiom, clear-
iog the site of debris or other azccumulations due either directly
or indireccly to the operations of the Coatractor (cleaning of
structure proper) and any other work iocidental to tha above which
may be necessary for the completion of the structure in a workmsn-
like aod satisfactory manner.

MISCELLANEQUS ITEMS
Sectioms 1268 2o 1287, Inc_lusin

1268. The following items of work will be measured for payment by
the units and in the macner hereinsafter specified.

Addicional Liumber, Temporary Structuras snd Facilities
Sheeting and Braciog Laft im Place

Timber Platforms

Timber Construction

Timber Cribs

Timbar Piles

Stael Cut by Hackaaw

Tasck Welds

Rivets Cut Cut

Rivats

Bolts

Turned Bolts

Holas Drilled or Reamed in Steel

Structural Steel

Steel Reinforcemen:

Casting of all kinds

Bronze

teel Reinforcement in Paving Bass

Special Cement Subscitutad for Portland Cemant
Cranulated Slag Borrow
Graoulated Slag Backfilling
Extra binder {n Asphalt Surfacing
Bituminous (premouided) Pillat
Cork Board Filler

Load Test on Piles

Core DPrilled Test Borings
Bituminous Surfacing

Private Water Service Lices
Curb Cocks ard Boxszs

- R
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FORM NO. 114,
ADDITIONAL
LUMBER 1IN
STRUCTURES
AXD
FACILITIZS

SHEETING AND
BRACING LEFT
IN FLACE IN
WRITTEN ORDER

TIMBER CON-
STRUCTION.
TIMBER
PLATFORMS
TIMBER
CRIBS

TIMBER

PILES

STEEL COT

HACKSAW

TACK
WZLDS

1269. Payment for Wurk under this item shall Ye bused upon
measuremcnts Caken daily and entered in the engincera' Eleld
boaks of tha eetual quantiry of lumber used {n the structures
and facilicias described in Sectiom 616 regardless of wasce,
and the Contractor shall sc ths close of esch day’'s work chack
the quantity with the enginesrs' records. In no case shall
lumber used for the samec service and nccommodation at a given
location be measured for paymant more than once regardless of
shiftg in the points or subscquant relaying im the wicinity
of the-first instalisrion -or of tha mumbar of times that esme-

shall be required to be taken cp and relaid.

Payment made at the contract price per M. fr. B.M. for
additional Lumber in Structures and Pacilities shall bae full
compecsation for furnlshimg all labor, materfals and tools,
and constructing the structures and facilities complete in placa,
in conformity with the requirements of Section 6§16, and including
all maintenance and replacemetts made necessary during the progress
of the work and removal and disposal of the materials.

1270. sSheeting, bracing and shoring lefr in place oo writtan
order of the Director shall be meagured for payment at che con-
tract unit price per M. ft. B.M., for sheeting and bracing left
ir place on writren order of Director. No payment shall be made
at the cootract unit price for this {tem when the Contractor
elects to leave sheeting, bracing and shoring in place or vhen
he is unable for any reason to remove the same.

1271. The upit of measurement for timber platforms, timber con-
struction and for cimber cribs, shall be per M. fr.. B.M., of the
actual quantity of lumber placed in accordance with the Contract
Plans or as ardered by the Director and no allowance shall br
made for waste or fitring. Payment made at the respecttve con-
tract unit prices for such {rems of worx shall be full comren-
sation for dry rubble masonry, for timber cribs and all fr.ming
hardware, waste and work incidental to the proper completion cf
the structure.

1272. Measuremenc for payment of timber piles shall be per each,
of the length called for on the comtract plans ot as crdered by
the Director. ¥No deduction shall be made fur the portion of the
pile or piles extending above the cutoff plane, The compensa-~
tion therefor shall fmclude all work incidental co the proper
driving of the piles in accordance with the contract plans, the
specifications and the orders of the Director, and shall further
include any costs, incidental to changing the length of pilies
previous to driving, should a longer pile be found necessary.

1273, The measurement for payment for steel cut by hacksaw shall
be per square inch and shall be the total number of square {nches
actually cuc, allowing a ainimum of onc square tnzh for each
completea cut. Compensaction therefer shall {naclude cutting aay
kind or thickness of mecal, on sny par: of the work, and fur-
nishing all ncaffolding or cther work neccesary.

1274, The measurement for rack welds =shali he the acCiad e her
of rack welds owde on any part of the work . Rlunem 00 tha (g

tract Plsna or ordcred by the Directar 1 the fleld., Turv w-lila
shall be 2 inchan lang and af sutficient ctrength to aguel n + R

inch triangular weld an! shall be eot lens chan & :uchen cwuntes
to center. Compensation snhall include al! material, work ang
scaffolding nacessary o furaish tack velds or any part of the

vork to the satisfacction of the Director.
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FoRM NO. 114

RIVETS OR
BOLTS
CUT OUT

RIVETS
FURNISHED
DRIVEN

BOLTS

BOLIS

HOLES DRILIFD
I¥ STEEL

ROLES REAMED
IN STEEL

STRUCTURAL
STEEL,
CASTINGS AND
BRONZE

1275. The meagurement for paywent for rivets or bolts cut out
shall be the actusl number of rivets or bolts, of aony size or
length, cut out on any part of the work. Compensgtion therefer
shall includs all necessary work and scaffolding.

1276, The messurement for paysenat for rivets furnished and driven
shall be the actual number of rivets, of aoy size or length, fur-
nished and driven on any part of the wotk. Compensation therefor
shall inclode all necessary work and scaffolding,

1277. Measurement for payment for bolts furnished aud placed shall
be the actusl number of bolts placed parmanencly on any part of che
vork as shown on the Coatract Plans or ordered by ths Director.
Compensatien therefor shall {pclude furnishing and placing naw
steel bolts with hexagonal nuts and washars 1g required by the
Director; and ghall include all necessary scaffolding. When not
othervise provided in the Contract the price bid shall be for steel
bolts of any size, shape or dascriprion as ordered by the Director
for structural purposes exclusive of anchor bolcrs.

1278. Measurement for payment for turned bolca furnished and placad
shall be the actual number of boles placed permanently on any parc
of the vork as shown oo the Contract Plans or ordered by tha Divr-
ector. Compensation therefor shall imelude furnishing and placing
new turned steel bolts with hexagooal nuts and vashers as ordered
by the Director and shall include rteaming holes in and thickaess

of metal acd all mecessary scaffolding. When not otherwise provided
in the contract, the price shsll be for turned stael bolts of any
size, shape or description as ordered By the Director for structural
purposes exclusive of anchor bolts,

1279. The measurement for payment for holes drilled in ateel
shall be per linesl inch and shsll ba the rocal depth of all holes
drilled, allowing a minimm of 1/2 inch depth for each hole. Com-
pensation therefor shall include drilling holas on any diameter,
in any kind or thickness of matal, on aay part of the work, snd
furnishing all scaffolding or other work Decessary.

1280. The weagurement for paymsnt for holes reamed {n steel ghall
be per linesl inch and shall be the total depth of all holes
reamed, alloving a minimm of 1/2 {nch depth for each hole. Com-
pensation therefor shall include Treaming holes of any diameter, io
any kind or thickness of metal, on any part of the work, and fur-
aishing all scaffolding or other work necessary.

1281. The vnit of measurement for paymenc for Structural Stcel,
Cascings of all %inds and Bronze, unless otherwise specified ahall
be per pound of actual marerials furnished and placed in accord-
ance with the Contracr Plans and Specifications or ms ocdared by
the Director, and compensation therefor shall include all paincing,
shaping, anchorages and all vork {ncidental o the proper erection
in accordance with -he Contract Plans, the spectfications and the
arders of the Director In tha determination of the actual matertais
furnished under the ltems Llociuded fn this Sec: fon or eimliler {tems
of work, the Contractor shall submic shlpping Li1lls Ln triplicate
for all wnacerial slipped ro the slite of the vory, and pay=ent will
be made for weights snown thereon providing, however, that no pay-
ment will be made fur quancities in excess of flve (5%) percent
more than the estimated weight as decermined by the Director.
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FORM KO, Lll4.

STEXL
REINFORCEMENT

SLAG BOR2OW

GRANULATED
BACKFILLING

EXTRA BINDER"
IN ASFHALT
SURFAC ING

The uuit of msasurament for steel teinforcemenc shall be
par pound of actual macerials furnished aad plscad in sccordance
with the Comtract Plans and Bpacifications snd as ordared by tha
Dirsctor. Compensation tharefor shsll includa all sheping, an-
choring, spliszing, spacers and other work incidantal to the propar
erection of the steel relnforcemeant.

Compensation for uawel posts and lamp posts usuwally will
be ‘paid for acr the contract unit prices for Fences and Railinga
at sepaTste contract unit prices per each respectively.

e Pttt

1282. Wwhen Righ Early Strength Specisl Cement 1g substituted for
Porcland Cament for mixing Conmerete under any of ths items of work
included in this contract, payment made at the contract unir price
per bag for Special Cement Substituted For Portland Cement, shall
be full compensacion for all additiomal coets zmd expenses involved
and ghall be addiclional to payment made at the contract unit price
for the respactive {tems of work affacrted. Howvever, no paysant
shall be made under this item for amy type of concrete construc-
tlos requiring High Early Strenmgth Concrete for which other con-
tract uniZ prices cac be appliad.

1283. Payment made st the unit price bid per ton under this item
sball be full compensation for furnishing all material and doting
all vork necessary to place graoulatad alag in embankmenc, in
accordance with the Contract Plans, the Specifications and where
ordered by the Director. 1t shall also include compensation for
veighing the slag in sccordance with the folloving requiremsats.
The quantiry measuted for paymsnt under this [tem shall be com-
puted on the veight indicated by weigh slips furnished in the
following manner.

All granulated slag shall be weighed and veighe slips eigned
by the Ueighmaster, indicating che net weight of slag delivered in
each truck laad, and must be given te the Tepresentative of the
Director desigmsted to receive such glips. The method of weighing
and the scales uced for weighing slag shall be subject to approval
and test by the Director. Io the event of disapproval of scales
or weights indicated on weighmaster's slips, no furtber material
shall be wefighed on guch scales uncil notified in writiog by the
Directer so to do.

1284. Paymant made at the unit price bid per ton for Granulated
Slag Backfill shall be computed in conformity with requirenmmcts of
Section 1283 goveruing Granulated Slag Berrow and includes the
disposal of surplus excavated matarizl digplaced by the alag back-
filling.

1285. Paymant made ac the unit price bid per ton for Extra Binder
{n Asphalt Surfacing shall be full compensation for turnigshlng and
placing binder for street pavement in excess of the marerizl re-
quired in conformity with Section 557. Compensacion therafor shall
include the weighing of binder and the delivery of weight alips for
esch truck load to the represencative of che Director desiznazed

to receive same. Said weight slips shall indicate the net wejight
of binder delivered on each truck ivad and shall be signed by the
Weigtmaster. The mecthod of weighing and the scales used for weigh-
ing Yinder shall be subject to approval and test by the Director.
In avent of disapproval of scales or weights ind{cated on Weigh-
nascar's slips, further weighing of binder on such scales shall
cease ucct!il aotificd in uvriting by the Director that the scales

bave been approved. )
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FORM NO. 114,

4 ITUMINOUS
FILLER
COARX
BOARD

' LOAD TEST .
ON PILES

CORE DRILLED
IEST BORINGS

BITUMINODS
SURFACINGS

CLURB COCKS
AND CUREB
BOXES.

PRIVATE

SERVICE
LINES.

1286. The unit of measurement for payment for Premculded Bitu-
micous Filler end Cork Board FPiller in expansion joiats shall be
per Square foot of the actual smsount of Piller ptaced (o Street
and Sidewalk pavemecr in accordance with the Contract Plans,
Standards for Coastruction or as ordered by the Direcror.

.1287..-- Pay;uut uade a:. the unit price bid per each under this Item

shall be full cowpensation for furnishing all material and doing
all wvork necessary to make compleze load teacs on concrete or steel
Piles in accordance with Specificacions.

The piles to be tested shall be chogen by the Diractor
and cast iz place piles may be tested at ap earlier time than 30
days after pourieg at the option of the Director.

1288. Paymeat made at the unic price bid per lineal foot for core
drilled test borings shall be f£yll compensation for core drilling
test borings sz the locations ordered by the Director and to the
depths required, regardless of classification of materials, and in
&ccordance with all the requirements of the specificacions, aund ta-
cluding compensation for lumber in tamporary structuras and faci~
licies.

1289. Uhere Bituminous Surfacing 15 specified to be paeid for by
wei{ght, payment made at che uait price bid per ton for che specified
type of surfacing, shall be full compensation for furnishing all
material, labor, toels, equipnent and other factilitles necessary to
Place the surfacing in accordance with the specifications for tha
Tespective types; and for weighing the materials delivered io accord-
aoce with the requirements of Section 1285. It shall further inciuda
removal and disposal of existing pavemencs where required.

1290. Payment made st the unit price bid per each under this item
shall be full compensatior for furnishing gll material and doing
all vork necessary to install mew curb cocks and new corb boxes,
including 3 feat of pipe of the same size and of the same qualicy
or better chan the existinog pipe, in accordance wich the specifi-
eations and vhen ordered by the Divector Excavation, backfill
and sidewalk repairing shall be insluded under chie item.

1291. Payment made at the unit price bid per lineal foor under
this ite= shall be full compensation for furnishing all material
and doing all work necessary to Teconstruct or Teplace private
wacer service lines between the supply line in the street and

the propercy line, whan and to the exrent ordered by the Director,
excliugive of that required with esurb cocks and boxas. Excavation,
backfill and gidewalk repairing, shall be included uader this
ftem.
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CITY OF PITISBURCE
DEFARTHENT OF PUBLIC WORKS
BUREAU OF ENGINBERING

STANDABDS POR CONSTRUCTION.

DESCRIPTION

Assembly of New Standard Sewer Castings

Weighets of Standard Sewver Castings
Yeignts of Obsoleta Sawer Castings
Catch Basin Layout and Gutrer Sumps
Catch Basin, Type 1
Catch Basin, Typa 3
Catchk Basin and Storm Inler, Typa &
Catch Basin and Storm Inlet, Type 5
Catch Baain, Type 6
Sctorm Inlet, Type 1

(Large Orifice)
(Small Orifica)
(Gutrter Gratinog)
(Baskat Grating)
(Open Mouth with Grating)
(Large Otifice)

Storm Inlet, Type 2 (Large Orifice with extenaion for future Stanch

Chamber)

Storm Inlet, Type 2 - Method of Coastrmeting Slot in Brick Work.

Stora Inlet, Type
Stora Inlec, Type
Scora Inlet, Type
House Laterals

Concrete Reinforcement for Sewers

~4 O Lt

(Small OQrtfice)
(Open Mouth vith Graciog)
(Small Basket Crating)

Excavation Lines and Trench Repaving for Sewer Comstruction
Hanholes aver Terra Cotta Pipe Sewvers

Manboles over Comcrete Pipe Sewers

Brick Sewers acd Manholes over Brick Sawers

Iron Feaze, Typa 3 Assembly

Iron Fence, Type 3. Detalls of coanections.

Iron Fence, Type 3 and 4. Standard
Iron Fence, Type 4. Assembly

Iron Pipe Hand Railing

Wooden Steps

Wood Fence and Wood Barrier

Troo Fence Type 2, Assembly

Iron Fence, Type 2. Newel Post

Bewel Poat

Iron Fence, Type 2. Intermediate Post

Yemporary Loading Platforms, Cross and Side Foor Walks.
Temporary Roadvay Crossings, for Streets, Waye asd Driveways
Sidewalk Pavements. Arrangement and construetion.

Brick Maohole for Wacer Lioes.

-257-
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CITY OF PITTSBURGH

- BUREAU OF ENGINEERING
ASSEMBLY OF HEW STAMDARD SEWER CASTINGS

DEFARTHENT OF PUBLIC WORKS

APPROVED_(sgd.)Carl M. Vetter-1-6-37 APPROVED 1-6-37(agd.)John

DESIGHNING ENGINEER

.Stevenson
ENGINEER 1IN CHARGE, B OF E,

APPROVED_ (sgd.) John J. Croak

CHIEY ENGINEER, D P W

APPROVED _ (egd.) FP.M, ROESSINC
DIRECTO - DM,
STRNCH
YPE | FRAME| LID] PLATE WETR CRATIHG | RQUD
CATCH BASINS
Straight Curb - 4' 6" Weir - Stench Ghamber 1 43 47 17 8
6' Radius Curb - 5' 0" Wefr - Stench Chanber 1 49 47 17 9
12' Radiue Curb - 4'8" Weir - Srench Chamber 1 50 47 17 51
Straight Curb - 3' 0" Welr - Stench Chamber 3 11 2 17 12
Gutter Grating ~ Stench Chamber 4 19 17 20
Basket Grating - Stench Chamber 5 69 17 68
Comblnation Grate-Open Mouth - Stench Chamber 6 60 - 17 42 66
STORM INLETS
Straight Curb - §4' §" Welr 1 48 47 8
¢' Rudius Curb ~ 5' Q" Weir 1 49 47 g
12' Radius Curb - 4' 8" Weir 1 50 47 51
Straight Curb - 4' 6" Welir - Future Stench Chamber 2 48 47 67 8
6' Rad{us Curb -~ 5' 0" Welr - Future Stench Chamber 2 49 47 67 9
12' Radius Curb - 4' B" Welr - Futyre Stench Chamber 2 50 47 67 51
Straight Curb - 3' 0" Wetr - Future Stench Chamber 3 11 2 12
Gutter Grating 4 19 20
Basket Crating ~ 13" Prame 5 15 16
Combination Grate - Open Houth 6 60 42 b6
Basket Grating - 9" Frame 7 63 52
MANHOLES
Checkered Top - 13" deep - Use with Blockstone Pavement 3 25
Checkered Top - 9" deep - Use wlth Asphalt, Briek or Concrete Pavement 26 25
Checkered Top - 6" deep - Usa in Sidewalks 65 25
Hanhole Mnnvu................namnpswa No. 64

FernHollow 029-240
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CITY CF PITISBURGR
DEPARTMENT OF FUBLIC WORXS - BURZAU OF ENGINEERING
WEIGHIS OF STAKDARD SEWER CASTINGS

Approved: (spd) 1-6-37 Carl M. Vecter Approved: 1-6-37 John D. Stevenson {sgd.}
Designing Engineer Engineer in Charge, B of E.
Approved: (sgd) John J. Croak Approved: (sgd.) P. M. Roessing
Chief Eogineer, D P W Director-DPW,
Casting Drawing Weight in Pounds
No.™ ' Degeriprtion No. scd. Max. Min.
2 Filled Cover for Catch Basfn and Storm Inlet,Typs 3. MI7 77 81 73
8 Plain Weir-straight Curb-for Catch Basin Iype 1 and
Storm Inlets, Types I and 2, MB4 127 133 121
9 Plain Weir-6' Rd.Curb-for Catch Basin Type 1l and
Storm Inlets, Types 1 and 2. MBS 150 158 142
11 Prame-Straight Curb-for Catch Basin and Stoerm Inlet,
Type 3. M73 318 328 o8
2 Plaio Weir-Straight Curb-for Catch Basin and Storm
Inlec - Type 3. M73 93 96 86
V7 Stench Place for Catch 3asins, Types 1,3,4,5 and o M76 280 294 2686
15 Prame for Catea Basin eod Storm inler, Iypa & M75 692 713 671
20 Grating Cover for Catch Basin and Storm Inlet,Type & M7S 232 244 220
2 Frame - 13" deep for Manholes. u76 722 754 700
e Checkered Cover for Frames Nos. 23, 26 and 65 M76 205 216 194
2 Frame - 9" Deep for Manholes. M76 555 572 538
«2 Grating Cover for Catch Basin and Sctorm Inlet,Type & M75 232 244 120
L7 Filled Cover for Catch Basim, Type 1 and Storm Inlets,
Types | and 2 MB4 99 104 95
L8 Frazse-Straighc Curb for Catech Basin Type 1 and Storm
Inlets, Types 1 and 2 HBA 586 604 368
49 Frame - 6' rad.Curb-for Catch Basin, Iype 1 and
Scorm Inlets, Types | and 2 Ma5 572 589 552
5¢ Prame - 12' Rad.Curb-for Catch Basin, Type 1 and
Storm Inlets, Types | and 2 M85 575 592 558
50 Pilalo Weir-12' Rad.Curb for Catch Basin Type 1 and
Storn Inlets, Types 1 and 2 MB5 135 142 128
60 Frame for Combination Open Mouth Catch Basin and
Storm Inlecs, Type 6 MB6 474 488 460
62 Crating Cover - Basket Frame fotr Storz Inle:,Type 7 M73 61 64 58
£l Basket Frame - for Storp Inlet, Type 7 ; M73 103 108 98
b Cast Iron Manhole Step M74 12 13 11
&5 Frame - 6" Deep for Manholes M76  .270 283 257
66 Hood Cas:tings for Catch Basin and Storm Inlet ,Type 6 M86 - 225 236 214
67 Stench Place - Storm Inlets, Type 2 M76 143 150 136
63 Grating Cover - faske: Frame for Catch Bamin and
cturm Inles, Type 5 4125 141 1he 134
69 Bnske: Prume lur Catch Barin and Scora Inl.-t, Tvpe 5  ML25 420 413 w07
-299- .
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Approved_(sgd.) 1-6-37 Carl M. Vetter

CITY OF PITISBURGH

DEPARTMENT OF PUBLIC WORKS - BUREAU OF ENGINEERING

WEIGHTS OF OBSOLEIE SEWER CASTINGS

(NOT STANDARD)

Designing Engineer

Approved_ 1-6-317 john D. Stevenson(sgd.

Znginees {n Charge, B cf E.

Appreved_(sgd.) John J. Croak Approved sgd.) F.M. Roessin
Chief Engineer, D P W Director=-DPW.
Casting Drawing Weight {n Pounds
No. Description No.  Sed, Max. Hin.
21 Frame for Box Storm Inlet, Type 2 M 75 188 198 178
22 Grating Cover for Box Sterm Inler, Type 2 M75 83 87 79
0% Filied Cover for Manhola Prames, Nos.23 and 26 M 76 220 231 209
27 Frame 5" Deeap for Manholes M 76 28 241 217
28 Filled Cover for Frame No. 27 M 76 103 108 98
29 Removable Cover for Manhole Trap M 76 98 103 23
30 Frame for Manhole Outlet Yrap M 76 144 151 137
31 Frzma for Box Storm Inlet, Type 1 M 66 436 449 423
32 Plain Weir for Box Storm Inlez, Type 1 M 56 46 48 o
33 Filled Cover for Box Stomm Intet, Type 1 M 66 63 67 59
41 Frame for Catch Basin and Storm Inlet, Type 4, N 75 703 724 682
s=i Doz Stomm Inlet, Typa &

52 Removabie Trap Cover for Catch Basin, Type 2. M 8 58 61 55
53 Trap Frame for Catch Basim, Type 2. M 84 188 137 179
54 Grating - Combination Grate-Open Mouth Inlet M 86 305 314 296
55 Frama-Combination Grate-Open Mouth Inlet ,Type 1. M 85 490 505 475
56 Bood 10"-Combinacion Grate-Opem Mouth Inlet,

Type 1 M 86 130 137 123
57 Hood 8"-Cozbinacion Grate~Open Mcuth Inlet,

Type 1 M 85 115 121 109
58 Prame-Combination Grate-Open Mouth Inlet,

Type 2 M 86 612 630 594
59 Hood-Combinatica Grate-Open Mouth Inlet,Type 2. M 86 114 117 111
61 Curb Castiags-Combination Crate—Open Mouth

Catch Basin, Type 6 M 85 125 131 119

15 Bagket Frame for Catch Basin and Storm Inlet,

Type 5 M 74 564 581 547
16 Gratiog Cover for Catch Basin and Storm Injet,

TIype 5 X 74 7 81 73
18 Stench Plate for Catch Basings, Types 1 and 5,

{0ld Types) M 74 4a4 458 430

-300-
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CITY QF PITTSBURGH
ALL DEPARTMENTS

SUPPLEMENTS TO AND REVISIONS OF THE
STANDARD SPECIFICATIONS FOR MATERIALS
AND CONSTRUCTION DATED NOVEMBER, 1938

A

3
ADDENDA TO THE GENERAL CONTRACT CONDITIONS

EDITION OF JULY, 1955

REVISED - MARCH, 1952
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CITY OF PITTSBURGH
DEPARTMENT OF FUBLIC WORKS

B SRR, - S ik i s .
B 2 A S M Bt Lot e NS iy S S

ST T SUPPIEMENTS O, AND REVISIONS CF THE STANDARD SPECIFICATIONS FOR
MATERTALS AND CONSTRICTICN, DATED NOVEMEER, 1938, AND ADDENDA TG

THE GENERAL, CONTRACT CONDITIONS, EDITION OF JULY 1955
;uuui{-uﬂuﬁ!iuuuuﬁﬂ“ﬂnﬂﬂunﬂuﬂnﬂﬂuﬂ*ﬂuniuunﬁl-uu*uc-

DNDEX T0 CONTENTS

Ref. Stand.Spec.
No._ Subject Sheet No. Section No.

1 Parts of Contract 1

2 Inspection Costs 1 103

24 Portland Cement - Generz] 1 104

3 Steel Reinforcement - General 1 144

4 Common Masonry Brick 1 -1 169

5 Clay Sewer Pipe 2 inn

6 Reinforced Concrete Pipe and R.C. Pipe

Sewer Joints, Liner Plates, etc. 2 =3 173-540

7 Asphalt Cement Penetration for Hot Mix L 229-230

8 Sewer Castings 4 240

9 Trench Excavation - Sheeting, Bracing, ete. y -5 428
10 Sewer Construction - Sheeting, Shoring,

ete. 5-6¢ 432
11 Concrete Construction Mix £ - 63 L62-67 & 474
12 Concrete Sidewalks - Description, stec. 7 520
i3 Alter & Adjust of C.B.'s, Inlets

ard Manholes . 7 533
ik Wearing Surface for Concrete Steps 8 541
15 Trees 8 552
16 Concrete Street Pavements — Type "P" Mix -

Joints, etc. 8 - 8a,

9 -19 558
17 Finishing Concrete Street Pavements on

Grades over 15% . 10 562
18 Test Cores in Concrete Pavement cor Base 10 - 11 571
18 Misplaced Steel Reinforcement 11 573
20 Additicn=l Lumber in Structures ard

Tacllities i1 616
21 Cast Iron Water Plpe Work - Relaying,

Paising and Lowering, etec. 11 - 15 540
1:5.1C rivate Water Service Iines 33 €32
i:5.2¢C Water Curb Boxes or Jurb Cocls iz - 1b 531
22 Bitumnous Surfacing, T-50 (Type B & C) 16 - 1ka
z3 2itgminous Surfacing, ID-2 17 - 18
- Work inm Reilways Arez iz
<= 22T ZnTreining Cement in Corerete

Jzvements, sto. 22
z5 Lsphalt Mastic 3pard 20
27 rlkre Zxpansion Joint Materia: 21

MNmem = =1
~CnTInaes
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SUPFLEMENTS 7O, AND REVISIONS OF THE STANDARD
SPECTFICATICONS FOR AND CN
!***iii*!—!i{!i*!ii*i!-!i!i***********i-}-!*i*i-!H****H*****i***&i**-}*i***!*-I—*!!***H-!ii

DDEX TO OONTENTS (CONTTNUED)
=== CCNIo (LONTINUED)

Ref. . Stand.Spec.
No. Subject Sheet No. Section No.
28 Backfilling Trenches 21
29 Extra Strength Clay Pipe 21 :
30 Cutting Conerete 21
31 Street Monuments 22
32 Standard Plans 22
33 Resetting Water Meters 22
2 Flacing Sheet Asphalt - 22
35 Concrete Steps & Concrete Jumper Walk 23 - 27
36 Painting of Existing Bridges, Repair
Meterials, Reused Metal, ete. 27 - 34
37 Minimm Wages 35
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PARTS OF CONTRACT

1. A1l work under this Contract shall be dons in accordance with
the General Contract Conditions, Edition of July 1955,and the Standard
Specifications for Materials and Construction, dated November 1938,
together with the Supplements and Revisions hereinafter set forth, except
as otherwise stipulated and provided on the Contract Plans, or in Supple-
mental or Special Specifications for this contract. In the event of con-
fliction, the Instrument of latest date shall govern.

INSPECTTON COSTS (Revision of Section 103)

2. In addition to the transportation costs, the Contractor will be
required to defray subsistarce expenses for inspection services where the
City representative travels outside the limits of Allegheny County in an
amount not exceeding $15.00 per day. In all other respects the require-
ments of Section 103 of the Standard Specifications for Materials and
Construction shall apply.

FORTTAND CEMENT — GENERAL (Revision of Section 104) (Rev. 4-3954)

2-A Portland Cement shall meet the requirements of the following
A.5.T.M, Specifications with all subsequent additions and amendments

thereto:

(a) Portland Cement (Non Air Entraining) shall conform to
A.5.T.M. C-150, Type I or Type IIT; or A.S.T.M. C-205, Type IS, unless
otherwlse specified by the Director.

(b) Portland Cement (Alr Entraining) shall conform to A.S.T.M.
C-175, Type IA or Type IITA; or C-205, Tyre IS-A, unless otherwise speci-
fied by the Director.

STEFL RETNFORCEMENT - GENERAL (Addendum to Section 144)

3. Unless otherwise specified, or approved iIn wWwriting by the
Director, or indicated on the Contract Plans, all reinforcing bars shall
be an approved type of deformed bars.

COMYDN MASONRY BRTCX (Revisions to Sectlon 169) (Rev. 3-1949)

u, The Contractor shall use Comron Masonry Brick, conferming to
the following requirements. for catch basins, inlets, ranholes, sewers axc
other brick masonry, except as otherwise stipulated on Contrac: Plans,
cr in Supplemental specifications.

Commorl Masonry Brick shall meet the standard specificaticns and
tests fer Bullding Brick, Grade SW, adopted by the American Sceisty of
Testing Mzcerials, Sertzl Designztion C52-4l, with 211 subseguent ameng-

merts and additlons thereto adopted by said Society, except as may be
speclfied hereinafter,

The brick shall be 2 1/2" in thickmess, 3 3/4" in width and 8"
in length; individuai bricis shall not vary from the standard sizs by more
than 1/8" in depth or widsn, and 1/4" in length. The brick shall be cf

4
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CCMMON MASONRY BRICK (Cont.)

uniform color and texture for any one contract.

Brick shall be rejected for the following causes by visual in-
Spection; off-size, off-eolor, over-burned, under-burned, wmclean, mis-
Shapen, Idln-maried, chipped, cracked, warped, containing particles of
Ume, or other defects that would impair their Serviceablility in a
structure.

If' during the process of visual inspection, the percentage of
brick refjected exceeds 5% of the brick inspected, the total shipment shall
be rejected, glthough physiecal test requirements are satlsfactory.
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COMMON MASONRY BRICK (Revisions to .Section 169) (Cent.)

e k. 2 COMTN. -Masonry «Brick: to-be used-in the -above mentioned 1mdeprw -
groud structures, my be dumped from trucks at the owner's risk, as all
chipped. or spalled brick will-be rejectad, if An the ‘opinton-of 'thé‘Directar
1t-will'impair the structure. = - ; I TR R R AR SR R e

Fallwre to meet any of the foregoing requirements shall be suffi-
clent cause for rejection of shiprent and cancellation of Contract.

CLAY SEWER PIPE (Revision of Section 171)

o A1l sewer pipe and speclals shall be of the best quality of salt
glazed vitrified clay sewer pipe of the hub and spigot pattern, and shall
conform to the A.S.T.M. Specifications and Tests for Standard Clay sewer
Pipe as set forth in Serial Designation C-13-44-T, and all amendments and
additions thereto adopted by said Soclety.

6. REINFORCED CONCRETE PIPE AND R. C. PTPE SEWER
JOINTS (Superseding Requirements of Section 173)

the adjoining plpe, and the inside of the pipe shall form 2 smoth and
uniform interior surface.

JOINTS (Superseding Requirements of Section 540)
reinforced concrete pipe of the bell and spigot type are

When
furnished, the joints shall be bituminous joints conforming to the require-
ments given for Terra Cotta Pipe Sewers.

When reinforced concrete pipe is furmished in the beveled ¢
and groove type, the joints shall be made in conformity with the following:

The interior recess of the Joint shall be thoroughly cleansd and
dipes forced together as much as possible, with the Tollewing maximm ocpenings
between ends permdtied.

For pipes 48" or less in diameter, not over 3/4"; for pipes above
58" <o 66" in dlameter, not over 1"; for pipes 65" inm diameter, not over
WA This is a tolerznce only and the Contrzcter shnall make every effor=
tc nave all ‘oints 2losed.

ne entire joint for the wheis 2rmenr elroumference arnd the top
nzlf, =bove springing line, on the outside o the pipe, sh2ll “e wetted
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IEST CORES IN CONCRETE PAVEMENT OR BASE (Revision of Sec. 571) Cont.
IEST CORES IN CONCRETE PAVEMENT QR BASE (i

ard at the rete of $10.00 per core; such expense shall be deducted frem any
payments due to the contractor.

MISFLACED STEEL .RETNFORCEMENT (Revision of Sec. 573) (Rev. 3, 1949)
19, Where the Director approves the request of the Contracter for pay-

ment of construction with Misplaced Reinforcement at an adjusted price, pay-
rent shall be mede in conformity with the following table:

Distanece off normal position Amount to be deducted per
in relation to too of pavement sguare yvard of pavement

1] "
It 3 107 of Bid Price
2" to 3¢ 15% of Bid Price
3" to 4 20% of Bid Price
Above 4" 25% of Bid Price

Test cores shall be taken for at least each 500 sguzre yards of
concrete pavement at locations determined by the Dlrector. The area of the

the permitted tolerance are found. Additiopal cores shall be at the ex-
pense of the Contractor and at the rate of $10.00 per core and such expense
shall be deducted fram ary payments due the Contractor. If Reinforcement
is found to be less than 3/4" below the surface, the slab between longltu-
dinal and transverse Joints must be removed and replaced.

ADiJITIONAL LIMBER IN STRUCTURES AND FACIIITTES (Addendum to Sec. 616)
s TR I o UULIURES AND FACTIITIES (Adde

20. The Director shall have the right to order such "Additional Iimber"
to remain without additional compensation to the Contractor.

Ay temporary Lumber Structures and Facilitles required under Sec.
615 of the Specifications for access to private properties and ordered
by the Director to remin, shall be measured for payment under the Item
"Additional Lumber in Structures and Facilities",

2. CAST TRON WATER PIPE WORK (Revision of Sec. 631, 632 and 640)
(Bev. 3, 1949) _
2~ MAJOR WORK TO BE DONE (Revision) (Rev. 3,1949) =

The work to be done cn water meins and their appurtenances, in-
cluding but not Uimited to laying, relaying, raising and/or lowert s con— i
sists of furnishing all mate: > labor, tools and equipment and comple-
ting 211 parts of the work together with 211 the required appurtenances and

-

T
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2-C MAJOR WORK TO BE DONE (Cont.)

camections camplete, and making ready for service, including the digging,
draining, sheeting, shoring, protecting and backfilling of excavations s the
furnishing and setting of all special. castings, gate valves, fire hydrants,
alr valves, plugs, caps and other appurtenances, the building of a1l man-
holes, vaults and concrete blocidng, the maldng and comecting up of all
branch comections, drains, blowoffs and services, and firnishing of all
materdials fgr same, -also the testing of all pipe in place, the thorough me- .
chanlcal remming of the backfilling in tranches, the repairing and repaving
cf streets, the removal of all swplus materizl promptly, and all else
necessary for the proper completion of the work, In accordance with the con-
tract plans, woridng drawings, these detail specifications and a1l other
requirements of this contract.

4-c RELAYING (Revision) (Rev. 3, 1949)

Relaying shall be understood to consist of the installation of new
water pipe lines, using new materials and the reconnecting to the new pipe
lines of all mains and/or water service cornectiéns which are not required
to be otherwise disturbed.

Payments made at the unit price bid per lineal foot for "Relaying
Cast Iron Water Pipe" shall be full campensation for furnishing 211 mater-
12l and doing a1l work incidental thereto as defined above ard ineluding the
furnishing of all materials, labor, tools and equipment and campleting all
parts of the work together with 211 the required appurtenances ard cormec-
tions complete, and maling ready for service, including the digging, drain-
ing, sheeting, shoring, protecting and backfilling of excavations; the fur-
rdshing and setting of all special castings, gate valves, fire hydrants,
alr valves, plugs, caps, and other appurtenances, the building of all man-
holes, vaults and concrete blocking, the maldng and comecting up of all
branch commections, drains, blowoffs and services, and firnishing of all
cast iron materdal for same, also the testing of all pipe in place, the
thorough mechanical reamming of the backfilling in tranches, the repairing
ard repaving of streets, the removal of aill surplus materials promptly, and
everything necessary for the proper campletion of the work, in accardance
with the contract plans, worldng drawings, these detall specifications and
all other requirements of the contract.

The City of Pittsburgh will instali corporation cocks without
charge. The Contractor sh2ll remove, where directed, all existing pipes,
appurtenances and specials and deliver such removed materials and stack
the same at a designated yard of the Department of Water in accordance
with the drewings and provisions of this sont—ect. The cocst of such work
being included in the price submitted under tre itam Tor "Pelzying Czst
Iron water Pipe'.

Szparate payments will he rade for the adjustments or rensw=ls of
water service lines.
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5-C RAISING OR LOWERING (Revision) (Rev. 3, 1949)

exlsting materdals in pPipe lines and the changing of same, together with 211
comecting main pipe lines and services, from the present or 014 grade to the
new grades with at least four (4) feet depth of cover in accordance with the
drawings and provisions of this contract.

Payrent mede at the unit price bid per lineal foot for "Reising or
Lowerdng Cast Iron Water Pipe" shall be full compensation for doing all work _
incidental thereto as defined shove in Paragraph 4-C. Separate bayments will
De made for the adjustments or renewals of water service line. =

5.1-C ° PRIVATE WATER SERVICE LINES (Superseding Sec. 632) (Rev. 3-1649)

Payment, for everything required for the raising or lowering of water
Servlice lines fram-the present or old grade to the new grades with at lesst
four (47) feet depth of cover will be made at the unit prices bid per lineazl
foot for ralsing and lowering water service lines. The urit price bid per
lineal foct for this work shall include the recomecting of the service Iine
to the street mein together with any new materdal and labor required therefor,
Such as se: forth in Paragraph 4-C above.

When ordered by the Director, the Contractor shall reconstruct or
Terlace private water service lines fram the supply line in the street to
private preperty with at least four (8') feet depth of cover to the extent
orcered by the Director in accordance with the Specifications and regulations
of the Deparment of Water. The new pipe line shall be of the same size or
larger than the existing pipe and shali be double ™" lead, or copper pipe
"K" grade, unless otherwise ordered by the Director.

khere lead pipe is used the pipe should not be stretched tightly to
ferr:le but should be bent into an extended "S" shape to allow for arny future
setilement of the street mein or ground movement, s

khere "Type K" Sof% copper tublng is used, the Joints are to be mmde
with flanged type wundon cowlings with proper flange coupling and "S" bend at )
“the ferruie, =

The use of hard copper tubing with sweat joints and cup joints on
lead pipe wder the streets zre not aceeptak_a. ik

Payment for recanstructing or replacing privete water service lines
when crderec by the Director will be mede at the it price bid per ldne2l
foot for this work and shall include the recorrecting of the service Mne to
the street c=in together with a1l the new material and labor required therefer,
Such as set Iorth in Paragraph 4-C, above.

5.2C #2TFR_CURB BOXES OR CURB COCKS (Supersedine Sec. 631) (Rev. 3, 1949)

Where it is necessary, in the oia:lnion of the Director, to install
NEW water curd boxes, payment for furnishing and installing the same, ccmpleta
with cast iron cover to the broper pavement grade shall be made et the wdt

- 13 -
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5.2-C WATER CURB BOXES OR CURB COCKS (Cont.)

price bid therefopr.

. Where it is necessary, in the opinion of the Director, to install
new curb cocks, payumtfbrﬁnnishingazﬁinstallingthesameshallbemde
at the unit price bid therefor.

The price bid for ™Water Curb Boxes" or for "Curb Cocks" shall ineciude
full compensation for ali materials and labor required, such as set forth in
Paragraph 4—C above, for the respective item.

26-C SETTING GATE VALVES AND BOYXES (Revision)

Gate valves shall be set by the Contrasztor upon well supported conerete
foundations of Specified size where directed, Where concrete supports are re-
quired, the blocldng under gates shall be so located as not to interfere with
the proper Placing of the concrete. Arourd a1 pate valves shall be Placed =
box, or merhole of cement laid brick, or concrete, as may be required, resting

31-C MATFRTATS (Revisions)

The materdials to be incorporated in the work shall be the best of
thelir respective ldnd, and be in harmony with the Intent of this contract to
Secure first—class work. The mjor materials to be so furmished sh2ll confom
to the following requirements:

Cast iron pipe and special castings shzil be Amerdcan Water Works
(Class D), Cement Lined, or 250 Class, Bell and Spigot, Centrifugal Cart, Cement
Lined Pipe. Hydrants, Gate Valves, Medium Extension Gate Boxes, Frames and
Covers for Gate Boxes and Lead shall be in acecordance with the Standard Speci-
fications of the Bureau of Water for the purchase of such materials for the

Hemp or Jute shall be equal in quality to American Class B Hemp, and
shall be olled or dry, as the Director shall crder. Braided Hemp is required
for compound joints.

Leadite shall be equal to the hest quality ¢f leadite as flrmished
by the lLeadite Compeny of Pniladelvhia, Pa. .

Mineralead shall be of :he best quality as Armished by the Atlas
Mineral Products Cormany of Pennsyivenia, Mertzsc T, a.

Hydrziite shall be of the hest uallity s furmished by Hydraulic
S a
Development Corperation of Boston, Mass.

Feymenite shall be of the best quality as furmished by Michasl
Hayman & Cempany, Inz. of Buffaio, New Yoric.

Lumber for boxes or blocking shall be No. 2 Rough Wnite Plne free
from knots or other irperfections, -
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22. BITUMINOUS SURFACING T-50 (Addition) (Rev. b, 1954)
Iyoe B and Type C

Thls surfacing ghell consist of an asphaltic concrete binder course
one and one-half inches (1 1/2") in thickness, and asphaltic conerete surface
course one ard one-half (1 1/2") inches in thickness after final compression,
unless otherwise specified or irdicated on the drawings, and constructed on a
prepared base course.

The binder course shall conform to the requirements of the Specifi-
cations governing the binder course for Sheet Asphalt Surfacing SA.

A. MATERTALS

1. Asphaltic Cement The asphaltic cement shzll be the (60-100)
penetration grade and shall meet the requirements cf the City of Pittsburgh
Specifications.

2. Minera]l Agpregate The mineral aggregate shall be slag sand or

tone sand composed of clean, hard, curzble, uncoated particles free from clay

cr organic material ard meet the City of Pittsburgh Quality requiremsnts for
such aggregates. The total mineral aggregate shall be miformly graded from
coarse to fine and shall conform to the following requirements by welght when
tested with standard laboratory sieves.

Total Per Cent by Weight Passing Square Openings
Based on lahoratcrvy Steves

Material #200 #100 #50 #20 #8 fiad 3/8" 1/2" 3/4n an
Binder Coarse 0-15 40-60 90-100 100
Surface

Pourse

Type B 0-15 10-30 100

Surface

Course

Type C 0-6 0-20 5-35 30-70 70-90 90-100 100

The filler shall meet the grading requirements as specified by the
City o¢f Pittsburgh for asphalt comstrictisn.

3. CONSTRUCTION METHODS
1. Compesition and Preparatiorn — The cczrse gggregate, fine aggme-
Z2t2 and the asphalt cement snall be copinesd n sush cropertions that the

corposition by welght of the finfshed mix shall be as directed, but within
tne following renge limits:
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CQMPOSTITION - BINDER COURSE (JA-1)
(Used with all hot mixes)

Per Cent
Passg1 Sleve Retalned on Sisve Mintmm  Maximm
- 12" 25 35
1727 No. 8 25 35
No. 8 — 25 35
Bituminous 6 9
COMPOSTTION - TYPE "B" WEARING COURSE
(Medium Texture)
: Per Cent
Passing Sieve Retained on Sieve Minimm  Maxdlmm
172" No. 8 35 50
No. 8 No. 700 . ho 55
No. 200 —_— 2 5
Bituminous 8 10
COMPOSITION - TYPE "CM" WEARING CCURSE
(Fine Texture)

. Per Cent
Passing Sieve Retained on Sieve Minimm Maxdrm
3/8" /8" 15 25
1/8" No. 200 60 75
No. 200 — 5 10 2

Bituminous 9 11

the Director, to meet weather conditions and the character of the asphaltic

concrete course to be placed, The asphalt cement shall be heated to a tempera- .
ture of not less than two hundred Iifty (250) and not more than three hundred

(300) degrees F. The required quantities of the variocus agerepgates and filler

shall be measured separately and accurately by weight for each batch. The hot

asphalt cement shall be welghted separtely with 2 scale attached to the asthalt

cecent bucket or measured by an approved matering device, Mxing shall take

plaze in an approved type.of twin pug mil1l mixer and mlxcing shall contimue

wtll an asphaltic concéree mixture is cbtained that is urdform and comletely -
coated with hot asphalt cement. The temperature of the completed mixture at

the plant shall be from two hundred twenty-five (225) to three hundred (300)

degrees F., as ordered by the Director. 2

2. Layine Preparstion of Base, Delivery of Surface Mixture, Equip~
ment and placing surfacing mixture, joints in surface course, testing finished

surface and protection of surface course, shall be governed by the Clty of
Pittsburgh Specifications for Bituminous Surface Course JA-1.

- 168 -
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| .
23. BITUMINOUS SURFACING ID-2 (Addition) (Rev. 3-49)

= om

R T -
This surfacing shall consist of an aspahltlic concrete binder course
one and ane-half inches (1 1/2") in thicknsess, and.asphaltic conerete surface
course one and one-half inches (1 1/2") in thickness after final compression,
unless otherwise specified or indicated on the drawings, and constructed on a
prepared base course.

The binder course shall conform to the requirements of the Specifi-
cations governing the binder course for Sheet Asphalt Surfacing - SA.

The ID-2 Surface Course shall meet the followlng requirements:

A. MATERIATIS

1. Asphaltic Cement The asphaltic cement shall be the (60~70)
Penetration grade and shall mest the requirenents of the City of Pittsburgh
Specifieations.

2. Mineral Aggregates The mineral aggregates shall be slag or
store composed of clean, hard, durable, uncoated particles free fram clay
or organic material and meet the City of Pittsburgh quality requirements for
such agegregates. The total mineral aggregates shall be uniformly graded
from coarse to fine and shall conform to the following requirements by welght
when tested with standard laboratory sieves.
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BITUMINOUS SURFACING ID-2 ( Cont.)
e S Hee (Cont. )

2. Preparation of the Base, Delivery of Surface Mixture, Spread-
ing and Finishing Equipment, Placing Surface Mixture, Joints in Surface
Course, Checldng for Thickness of Surface Course znd Protection of Surface
Course, shall be governed by the City of Pittsburgh Specirications for
Sheet Asphalt Swrfacing - SA.

WORK IN RATTWAYS AREA (Add4tion)
—= o anoh lagcdtion)

24. Where work 1s indicated on the Contract Plans to be performed in
the area of the Pittsburgh Railways Tracks, this work will not be Ineluded
in the Contract, but is the responsibility of the Pittsburgh Rallways Com—
pany, and the Railways Company will pay the cost of all construction within
the lines of the Rallways area. The Contract shall inelude, however, one

Joint plate with dowels where requlred, adjacent to the Rallways area. The

other joint plate or plates wil: se provided by the Pittsburgh Railways
Comparny .

Where items of work similar to those eontained in this Contract are
required to be done by the Pittsburgh Rallways Company , the successful con-
tractor will be expected to enter into an agreement with said Railways Com-
pary te perform such work at wnit prices not exceeding the respective prices
bid for sirdlar items of work wder the City Contract. The Pittsburgh Rati]l-
ways Company, however, reserves the right tc do agny or all work for which
they are responsible with their owrl forces or otherwise.

The Pittsburgh Rallways Company will 14f% their pavement, if any,
rails and ties in the existing Rallways area of the street and rerpve szme
from the site. They will do all necessary grading, preparing sub-grade for

four (4) inches and to the proper elevations. The Railways Compary will
assemble the new tracks and place same to proper lines and grades. Where
the new track 1s constructed on steel ties, each rail shall be supported on
8" x 6" conerete blocks spaced about 10 feet apart.

The surfacing outside the rails shall be 13id in the Rallways area
in conjunction with that laigd in the shoulder under the Clty Contract, ex-
cept where concrete street paverent is required. -

The Pittsburgh Railways Campany is entitled to any existing bloek-
Stone in the area c? the treck to be replaced. Blockstone from the Ratl.-
ways area shall be lifted separately and kept separate from stone 11fted
in the City's area.

Fell plaster shall be cured with wet burlap for at least 24 hours
prior to the laying of surfacing.

- 18 -
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AIR ENTRATNING CEMENT IN CONCRETE PAVEMENTS, CURBS,
SIIEWAIKS, STEPS AND PLATFORMS (Revision) (Rev. 4-1954)

a25. Unless otherwise specified, all cencrete for wearing surfaces of
slabs of street pavements and for all curbs, sidewalks, steps and platforms
shall be air entrained Portland Cement Concrete. The cement shall conform to
the requirements of A.S.T.M. C<175, Type IA or C-205, Type ISA. 'The concrete
shall be proportioned as preseribed herein urder "Concrete Street Pavements LS
ard shall be designated as Class "P" econcrete or Class "FP" concrete.

The alr-entraining characteristic may be achleved by adding an ap-
proved air-entraining agent by mezns of an approved autamatic metering dispenser.

The concrete, at the time 1t ig Placed in the forms shall have &
slurp of not more than three (3) Inches, and an air content of not less than
3%, nor more than 6% by volume.

ASPHALT MASTTC BOARD (Addition)

26. Asphalt Mestic Board used in concrete Davements or sidewzalks for con—
Struction or contraction joints shall meet the following requirements:

- The material shall be Asphalt Mastic Board, approximately 1/8" thiek
with two (2) outside liners made from .016 inch asphalt saturated craft
paper, formed as a trapezoid 2 1/2" in width at the base, 1 1/2" in
width at the topg and 1" deep.

The mastic board shall be available in ary width, 1/4" less than the
pavement depth. Standard lengths shall be ten feet one inch (o' 1™
to provide for overlap or other lengths as may be required. Holes
shall be punched for standard stakes pins at 12" centers, and when
required tle bar holes at 2' 6" centers.

RIGIDITY: When a sample of the material is clamped between two
blocks so that it cantilevers 18" and placed in a herizontal posi-
tion with a 500 gram welght on the end of the strip In a room at
T1° F., 1t will not sag more than 1/2" in ope hours.

ABSORPTION: When a sample is immersed in water for 24 hours, it
snall absorb not more then eight (8) per cent by welght.

BITUMEN: The sample shall contain not less than forty (40) per cent
and not more than fifty-five (55) percent by welght of bitumen soiu-
ble carbon tetra chloride.

For sidewaik construction, the rastic boam ray be Aomishes ir izt
strips.

|
o
L]
i
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FIBHE EXPANSTION JOINT MATERTAT (Addition)

27. This expansion joint material shall be ecamosed of fitre of a cel-
ular nature; uniformly and thoroughly impregnated with a durable asphaltic
compourd. It shall be available in standard thicknesses of 1/2", 3/4" and
1" and in lengths up to 20 feet and shall meet the fellowing requirements:

The asphalt content shall be not less than 35% and nor more than
. 50% by weight. 'The extracted aspahltic compound sh=1l have a

standard penetration of not more than 75. The material shall

show no disintegration when subjected to ten cycles of alternste

freezing and thawing.

When the material has been coopressed to 50% cf its thickness,
repeated five times, it shall retirm to 75% of its original thick-
ness within one howr after fMnal campression. During the cor-
pression test, the extrusion shall be not more than 1/8" and the
Specimen shall lose not more than 27 by welght of asphaltic carc—
pourd. A pressure of not less than325 pourds and not more than
500 pounds per square inch shall be required when testing for re-
silience.

SACKFIILING TRENCHES (Addendum)

28, Al) backfill in sewer trenches, water line trenches and other
trenches, where backfi1] is required to be placed In hordizontal layers
and mechanically temped, shall be deposted in norizontal layers from
the top of the trench by hand labor. Depositing any backfill directly
Sram trucks or the use of other power equipment of any kdnd for this
purpose 1s strulcly prohibited.

ETRA STRENGTH CLAY PTPE (Addition)

29. Where Extra Strength Terra Cotta Pipe is required, all sewer

pipe and specials shall be of the best quallty of salt glazed vitrified
clay sewer pipe of the hub and spigot pattern, and shall conform to the
A.5.T.M. Specifications and Tests for Extra Strength Clay Pipe, as set

forth in Serial Designation C-200-44-T and all amendments and additions
thereto adopted by said Society. g

In addition to the name of the memufacturer and plant location,
each unit of pipe shall bear the initials "E.S.™.

CUTTDNG COMCHETE (Addition) (Rev. 3-10l9)

30. Where vertical cuts are required in concrete sldewalks, paving
bases and roadway pevements, the Contractor shall use a mechanically
driven conerete cutter for a minimm depth of two (2) inches from the
tep surface.
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STREET MONUMENTS (Addition)}

31. Where the nature of an improvement requires existing street momuments
to be adjusted in elevation or position, the Contractor shall remsve the said
momment and castings only after City Engineers have referenced same. The
Contractor shall then construct a new momument in the location determined by
the Director in accordance with detalls given below, and reset the momument
castings thereon to sidewalk level. Compensation for such work and materials
shall be included in payments made under other items of work. The Clty wiil
furnish the new center pin to be installed in the concrete momument. The
center pin i1s 3 1/8" long, 1/2" diameter and made of bronze.

Street monuments shall be constructed of concrete. They shall be 3!
6" long, with the top not less than 6" x 6" square, bettered 1" to the foot
vertically to a depth of 18" and the remaining 2' 0" f1lled to the whole area
of the excavation. The top of the momument shall be set 6" below finished side-
walk grade.

STANDARD PLANS

32. Standard Plans for the Construction of Strests » M-126-A and M-127-A,
have become obsolete as of April, 1944, and any reference mede in the Speci-
fleations to "Standard Plans™ shall be considered as referring to and meaning
the current Standards for Construction of the Bureau of Enginsering, in effect
as of the date of this Contract.

RESETTING WATER METERS (Addendum)

33. Where the nature of the improvement requires existing water meters to
be adjusted in elevation or position, the Contractor shall reset the meter ard
its housing complete and recannect the meter to the exlsting or relocated ser-
vice line. The new meter housing shall be built in accordance with standard
City practice as shown on Bureau of Water Plan-D24l. The Contractor shall
make good at his own expense any lose or damage to the meter or any part of
the housing.

Full compensation for all labor and materizls necessary to excavate
to proper slze and depth to remove meter and its housing and to install same
in new location, connected up to new or existing service line, backf11l, re-
move spoll and 212 other work required In connection therewitn shall be in~
cluded in the unit priecs tid therefor.

' PLACING SHEET ASPHALT (Addendum)

34, Wnere Sreet Asphalt Surfacing (231 types) .s lald, “he extent of work
shall be so limited that all base course laid In ary one day shall be covered
with the surface cowse on the sazme day.

)
I
o
o
]
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35. FEINFORCED CONCFETE STEPS AND CCNCFETE JUMPER WALK {Addition)
DETATTS:

Standard Details for Reinforced Concrete Steps and Concrete Jurper
Walk are shown on Standard Plans Nes. D-595, F=6710, H-485, 1-355.

CONCEETE
All concrete shall be (lass "P", made with alr-entraining Portland

Cement.

For the entire Structure, except precast wtits, the coarse
gate shall be medium size (No. 8 to 3/4") designated as "Small Class" in
Sectlen 124 of the "Standard Specifications for Materials and Construction”,
dated November 1938.

For all brecast tread and platform units, f‘or "Type 2" steps, the
cozrse ageregate shall be as follows: .

Retained on 1/2" mesh screen 0 to 253
Retained on 3/8" mesh scresn 35 to 65%
Retalned on #4 mesh scresn — 36 to 90%
Retained on #8 mesh screen 90 to 100%

; Payment made at the wnit price bld for "Concrete Steps Type 1" shall
be DUl campensation for furndshing and placing all concrete, relnforcing
Steel, wearing surface, expansion joint material, all excavation and disposal
of excess material to the line 3 feet felow surface of grourd, indieated on
Standard drawings as the minimm depth of footers at center line of colums.

Payment made at unit price bid for "Conerete Jumper Walk™ shall be
full compensation for furndshing and placing concrete, reinforeing steel, wear-
ing surface, gramilated slag base, expansion joint material, all excavation
ard dlsposal of excess matertal.

Payment mede at the unit price bid for "Concrete Steps Type 2", shall
be the same as payment for "Concrete Steps Type 1", except that payment for pre-
cast Stair Tread and Platform units shall be proviced for under a2 separate item.

Measurement for payment for "Concrete Jumper Walk" and "Conerete
Steps Type 1 and Type 2" shall be taken hordizontally along center line of
"Concrete Jumper Walk" or "Concrete Steps”.

Payment made at the wrdt price bid for "Precast Tread and Platferm

Unit " shall be full compensation for furmishing and blacing all precast tread
ard platform units, intiuding wearing surface. .

-23 -
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35. REINFORCED CONCRETE STEPS AND CONCFETE JUMPER WALK (Addition)

el WP Tilrates . T Thiee ettt

Cement mortar shall be one volume Portland Cement and two Volumes
sard, as described in Section 544 of the "Standard Specifications for Materials
ard Construction”.

All conecrete and cement mortar shall be cured by the burlap and water
method as deserdbed in Seetions 510 and 511 of the "Standard Specifications for
Materiais and Construction".

Instead of the provisions of Sectlon 503 of the "Standard Specifica~
tions for Materials ard Construction", requiring = natural finish, immediately
after the removal of the forms from the concrete structures, and as curing
i1s cammenced, all fins shall be removed from the surfaces to be cured, and all
exposed formed surfaces, unless otherwise Specified, shall be finished in the
following mermer:

f the concrete as 1ittle of the surface as possible shall be exposed,
and the portions of the surface being finished shall be kept wet while exposed.
The use of smll quantities of cement in connection with the rubbing operation
will be permitted. Immediately after the completion of the finishing on any
portion of the siurface » Such portion shall be recovered and curing contirued.

Cement wash finish will not be permitted.
WEARING SURFACE

A1l stair treads and the platiorm areas adjacent to the sters and
Steps in concrete jumper walks shall be provided with non-slip wearing surface
as indlcated on the Standard Drawings and conforming with requi-erents set
forth in Section 541 of the "Standard Specifications for Materials and Con-
Struction", except that the mirimm thickness shail be /4",

CAST FATT.TNG POSTS

Cast Reiling Posts shall be cast ircn or mallesble iron, constructed
in zecordsnes with the Contract Drawings and Standard Preving No. D-585, and
neatly finished but not mechined. All posts shsll be erscted in true vertical
position zmd o correct elevaticrn, arnd the Space arourd the post shzll be com—
pletely f1lled with cement mortar sloped so as to drein weter away f-am the pest.
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35. FEINFORCED CONCRETE STEFS AND CONCRE™E JUMPER WALK (addition)
CAST RATLING POSTS - Cont.

All patterns and core boxes for the various types of cast iron posts
shall be furnished to the contractor by the City of Pittsburgh. The contractor
shall pick up the patterns and core boxes at the Division of EBridges’ Warehouse,
1909 Howard Street, North Side. After the posts are cast, the contractor shall
return the patterns and core bozes In good condition to the above warehouse.

Payment made at the wnit price bid for "Cast Reiling Posts" shall be
full compensation for furnishing and placing a1l cast iren or mellesble iron
railing posts, including grouting and painting.

PIPE RATILING AND PIPE POSTS

All steel pipe railing and steel posts shall be 1 1/2" extra heavy
Pipe, No pressure test reg . Steel pipe posts to be completely f{1ied
with cement grout upon erection,

All a2lumimm pipe for reilings shall be 1 1/2" extra heavy pipe having
a wall thicimess of 0.2000 inch and an external diameter of 1.9000 inches. This
plpe shall be made from Alumirnm Cempany of Amerdea alloy _6_15-16 or eguzsl.

Except where otherwise indicated on the drawings, railing pipe shall
be drilled for 5/16" diameter rivets and riveted to the cast railing posts
with soft steel rivets, cold driven.

Ends of aluminum pipe railing to be dipped to a depth of 3 inches in
Algrllastic Metalldie Compound, as marmufactured by Parr Paint and Color Comparyy,
of Clevelard, Chio op equal.

Aluminum pipe for posts shall be same as for almnimnn pipe for reil-
ing. Aluminum pipe posts shall ot be fi1led with cement grout.

Allmzinmrailingtobewipedcleanandﬁ-eeofaupaint.

Payment made at the unit price bid for "Couble Rail Pipe Railing”,
Shall be full compensation for furndshing all double rafl steel or aluminum
Pipe raiiing, including riveting and Alumlastic Metallic Compownd for ahum-
Inum pipe and bainting of steel pipe. Plpe railing shall be cut with a Eipe
cutter. No burning will be permitted. The wunit price shzll be ver foot of
railing, including both rails, that is, one foot of ralling includes two feet
of pipe. Measurement for compensation shz211 be taken along the top rail inelud-
ing the space taken up by the posts, the measurements belng taken to the center
Uine of end and corner posts.

-25 -
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35. RZINFORCED CONCRETE STEPS AND CONCRETE JUMPER WALX (addition)
PIFE RATLING AND PIFE POSTS - Cont.

Payment made at the unit price bid for "Posts for Single Rail Pipe
Ratling" shall be full campensation for furnishing and placing all steel for

alunirum pipe posts for single ra1l welded type railing ineluding a1l grout
ard painting of steel posts.

railing pipe for :.single rall welded type railing, including welding, and
painting of steel pipe. Measurement shall pe along the top of the pipe.
Pipe railing shall be cut with 2 plpe cutter. No burning will be perwdtted.

WELDING

All welding on aluminum shall be done by electric arc method, not
employing the use of a welding flux.

Welding on steel shall conform to requirements set forth in
Section 606 of the "Standard Specifications for Materials and Construction"
dated November 1938,

Welding shall be done by 2 qualified welder, who has passed the
"Test for Welders" required by the City of Pittsburgh.

PATNTING

Al cast posts and steel Pipe shall be painted in the shop with one
coat of "Red Lead Primer", as described in Sectlon 6.5 of the Bureau of Tests
"Specifications for Paint Materials",

After erection and welding, 211 welds and areas where shop paint has
been scarred in handling, shall be coated with the above Primer. Where pipe
ralling is constructed with alumimum pipe, the cast posts shall be given
approved {eld paint as described below.

First field coat shall be of the Blued Alumimum Paint zs described in
Sections 3.9 and 5.4 of the Bureay of Tests' “Specificztions for Paint
Faterials",

Second field coat shzll be of Aluminum Paint as deserdbed In Sections
3.9 and 5.2 of above specifications.

Where pipe ralling is constructed with SCeel pipe and cast iron or

steel pipe posts, the Pipe raiiing and cas:t iron op stecl cice posts shell be
f1eld painted as follows:
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SUPPLEMENTS TO, AND REVISIONS OF THE STANDARD
SPECIFICATIONS FOR MATERTALS AND CONSTRUCTION

35. REINFORCED CONCRETE STEPS AND CONCRETE JUMPER WALX {Addition)

PAINTING - Continued

First field coat shall be of "Dixon Red Lead Graphite Primer
No. 101" or egqual. .

Second Field coat shall be of "Dixon Silica Graphite Extra
Light Green No, 115" or equal.

Compensation for painting is included in payment for railing
and posts.

3. PAINTING OF EXISTING BRIDGES, PORTIONS OF EXISTING ERIDGES,
REPAIR MATERIAL, REUSED METAL, OR OTHER MATERIAL - (Addition)

REQUIREMENTS
General

Painting of existing bridges, portions of existing bridges,
repair material, reused metal, or other material, shall include the
cleaning and preparation of the surfaces to be painted, the application,
protection and drying of the paint coatings, the protection of pedes-
trian, vehicular or other traffic upon or underneath the bridge, the
protection of all portions of the structure against disfigurement by
Spatters, splashes and smirches of paint and the furnishing of all
tools, tackles, scaffolding, labor and materials, necessary for the
entire work. .

1. CIeanigs

The cleaning and painting of surfaces of materizl to be
painted shall conform to the following specifications:

All surfaces of material to be painted shall be thoroughly
cleaned, and be approved by the Director befope any paint may be
applied thereon.

In general, Method A - Hand Cleaning, mav be used. However,

Method B - Sand Blast Cleaning, when required, will be specified and
shall be used.

a

a. Method A - Hand Clezning

All metal shall be cleaned by hand. cleaning.

aT
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,SUPPLEMENTS TO, AND REVISIONS OF THE STANDARD
4§PECIFICATIONS.F0R MATERIALS. AND CONSTRUCTION

36. PAINTING OF EXISTING BRIDGES, PORTIONS OF EXISTING BRIDGES,
REPATR MATERIAL, REUSED METAL, OR OTHER MATERIAL - {Addiiton)

1. - Cleaning - Continued

Hand cleaning shall remove ail rust, scale, loose paint and
dirt by the use of power driven-metal brushes, Scrapers, chisels, ham-
mers or other effective means shall be used as required. O0il and grease
shall be removed by the use of gasoline or benzine. Bristle or wood
fiber brushes may be used only for removing loose dust. Clinging exist-

has been completed, shall be smoothed so that the superimposed paint
coat or coats will present a Smooth appearance. .

b. Method B - Sand Blast Cleaning

All metal shall be c¢leaned by sand bdlast cleaning. The sand
blast shall remove all rust, scale, paint, dirt and other substances down
to the bare metal. Special attention shall be given to cleaning of cor-
ners and re-entrant angles. Before painting, sand and dust adhering to
the metal in cormers and elsewhere, shall be removed. The cleaning shall
be aprroved by the Director prior to any painting. The metal shall be
Falntel as soon as practicable after it is cleaned and before rust forms.

z. raint

The number and kinds 6&f cecats shall be as follows:

é. When Method A - Hand Clezning is used to clean the material to
be paintec, rivet heads, bolt heads and nuts shall be "spot painted" with
one 1. zoat of shop coat paint, regardless of whether the metal in these
materials 1s made bare by the cleaning operation. Other surfaces of
mterial to be painted, from which the paint has been removed, in the
clean:ns operation, shall also be Spot painted.

"Spot coat™ applied to bridge railing or fence shall be allowed
sever. {7) days to dry befare first coat of paint is applied,

ALl surfzces to be painted shall receive <wo {2) full coats of
PALNT ZlUS & "spot coat" as described above.

Pairt for the spot coat shall be City, Buresau of Tests Specifi-
=ation .5 - "General Shop Coat Red Lead".

The first full cost for all surfaces, excep: cridge rziling,
snall pe City, Bureau of Tests Specification 7.1 "Genarz)_T:~s: field
coat=Irgwm"

- 25 =
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SUPPLEMENTS TO, AND REVISIONS OF THE STANDARD
SPECIFICATIONS FOR MATERIALS AND CONSTRUCTION

36. PAINTING OF EXISTING BRIDGES, PORTIONS OF EXISTING BRIDGES,
REPAIR MATERIAL, REUSED METAL, OR OTHER MATERIAL - {Addition)

2., = Paint = a. = Continued

The first full coat for bridge railing shall be a modification
of the General Zinc Chromate Primer - JAN-P.T735.

The second full coat shall be composed of 2 pounds of Aluminum
Paste 209 or equal, in 1 galion of City, Bureau of Tests Specification =
aluminum Vehicle 5.3.

b. When Sand Blast Method of cleaning is specified, all sand blasted
surfaces to be painted shall receive three (3) full coats of paint as
follows:

The first coat shall be City, Bureau of Tests Specificaticns
6.5 "General Shop Coat Red Lead".

The second full coat for all surfaces, except bridge railing,
shall be City, Bureau of Tests Specificatioen 7.1 "General-First Field
Coat-Brown",

The second full coat for bridge railing shall be a modifica=
tion of Federal Zinc Chromate Primer - JAN-P-735.

209 The third full coat shall be composed of 2 pounds of Aluminum
Paste/or equal, in 1 g2llon of City, Bureau of Tests Specification -
Aluminum Vehicle 5.3,

Areas of Paint damaged by the contractor shall be repaired by
him in accordance with these sSpecifications and in a manner satisfactory
to the Director.

3. Painting Conditiens
—_—s Tdlions

Paint ghall not be applied when the temperature of the air or
paint is under 45 F., or when the air is misty, or when, in the opinion
of the Director, conditions are unsatisfactory for the work. It shall
not be applied upon damp or frosted surfaces or when the metal is hot
encugh to cause the paint to blister, produce a porous paint film or the
vehicle to separate from the paint.

Paint shall be applied on a previously applied coat of paint
only after that paint is thoroughly dry and hardened.

‘Material painted under cover in damp or cold weather shall re-
main under cover until dry er until weather conditions permit its ex—
pPosure in the apen.

L T
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SUPPLEMENTS TO, AND REVISIONS OF THE STANDARD
SPECIFICATIONS FCR MATERIALS AND CONSTRUCTION

36. PAINTING OF EXISTING BRIDGES, PORTIONS OF EXISTING BRIDGES,
REPATIR MATERIAL, REUSED METAL OR OTHER MATERIAL -~ (Addition)

4. Application

Painting shall be done in a neat and wog&manlike manner. Paint s
shall be applied by hand brushes. The coating of dpint applied shall be
smoothly and uniformly spread so that no excess paint will collect at any
peint.

Paint shall be thoroughly stirred, preferably by means of mech-
anical mixers, before being removed from the containers, and is shall be
kept stirred while painting is being done.

No paint shall be applied to the surfaces of -
a. Bronze plates and markers.
b. Stone and concrete masonry or superstructures.

The painting of a bridge shall also include the painting of the
exposed metal surfaces and underside and ends of steel T-beam, steel beam
and metal plate flooring; of metal towers and bents; of metal substruc-
ture bracing; or metal encasing of piers and abutments; and of metal raile
ing on wing walls and retaining walls along the bridge approaches.

All small cracks and cavities, such as back of crimped stiffeners,
around splice plates, etc., which were not sealed in a watertight manner
by the first coat of paint, shall be filled with a pasty mixture of red
lead and linseed 0il which must be dry before the next coat is applied.

Plain structural steel requiring painting, if not painted in the
shop, shall be given the coat of coats of paint in the field as indicated
or specified, for shop and field painting.

Surfaces where the bare metal has been éxposed shall be immediate-

ly cleaned, then spot painted with the shop coat paint, and be repainted
with the number of coats of paint specified in tne contract.

5. Brushiqg

Brushes shall perferzt’y be round or ovel ir Shace. If flat
Srushes are used, they shall b2 nc: over thras t3} inches wide. The paint
shall be so mznipulated under e Irush as t¢ produce & smooth, uniform,
even coating in close contazt wizs tme —==al or with previously applied
Paint, and shall be workec into all ccrners and cravices.

SEE - 30 -
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SUPPLEMENTS TO, AND REVISIONS OF THE STANDARD
SPECIFICATIONS FOR MATERTALS AND CONSTRUCTION

36. PAINTING OF EXISTING BRIDGES, PORTIONS OF EXISITNG BRIDGES,
REPATR MATERIAL, REUSED METAL OR OTHER MATERIAL - {Addition)

3. = Brushing - Continued

In general, the Primary movement of the brush shall describe z
series of small circles to thoroughly f£ill all irregularities in the
surface, after which the coating shall be smoothed by parallel strokes,
The paint shall be well worked into all joints and cpen spaces,

Note that all paint must be applied with brushes. Spraying
is prohibited. The use of "manhelpers" or longhandle brushes will also
te prohibited, except where absolutely necessary, as determined and ordered
by the Director.

6. Surfaces Inacczessible to Paint Brushes

On all surfaces which are inaccessible to paint brushes, the
paint shall be applied with sheepskin daubers made especially for the

purpose to insure thorough covering.

7. Removal of Paint

If the painting is unsatisfactory to the Director, the paint
shall be removed and the metal or other material thoroughly clezned and
repainted.

Metal coated with impure or unauthorized paint shall be thor-

oughly cleaned of such paint and be repainted to the satisfaction of the <
Director at the expense of the contractor,

8. Thinning of Paint

If it is necessary, in cool weather, to thin the paint, this
shall be done only by heating the paint in a2 contaiper placed in hot
water or on steam radiators.

9. Basis of Payment

This work will be paid for at the contract lump sum price for
painting of existing bridge, portion of existing bridge, repair material,
reused metal, or other material, as specifisd, and as the case may be,
which price will include all materials, equipment, tools, labor and work
herein specified as required.

10. City, Bureau of Tests Specifications for Paint Materials

5.3 Givceryl Phthalate Resin Base Type Varnish {Aluminum Vehicle)

Scope. This varmish is a glyceryl phthalate resin yarnish of maxi- =
mum elasticity and durability, and can be used as a paint vehicle for
interior or exterior application or 2s a finish varnish. It is resist-
ant to water and gasoline.

-3 -
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SUPPLEMENTS TO, AND REVISIONS OF THE STANDARD
SPECIFICATIONS FOR MATERIALS AND CONSTRUCTION

36. PAINTING OF EXISITNG BRIDGES, PORTIONS OF EXISITNG BRIDGES,
REPAIR MATERIAL, REUSED METAL OR OTHER MATERIAL - (Addition)

10. City, Bureau of Tests Specifications for Paint and Paint
Materials - Continued

5.3 Glyceryl Phthalate Resin Type Varnish (Aluminum Vehicle) -
Continued

Scope - Continued

(a) The synthetic resin shall be of the glyceryl phthalate linseed
oil type, containing no admixture or uncembined oils. It shall show not
less than 35% glyceryl phthalate by quantitative analysis. It shall be
free from rosin and rosin derivatives as determined by the Liebermann-
Sterch method. The acid number shall be a maximum of eight (8).

(b) The volatile thinner shall consist of petroleum hydrocarbtons
free from toxic hydrocarbons such as benzol. It shall be free from
alcohol and ester solvents.

(c} The drier shall be such as to obtain the specified drying
properties with a high degree of package stability. It shall be free
from resin and rosin derivatives.

(d) The varnish shall be clear and transparent and the color shall
be a maximum of ten (lq) on the Cardner Color Standards (1933}.

(e) The viscosity shall be between 0.65 and 1.25 poises at 25° c.,
corresponding to tubes B to E of the Gardner-Holt Air Bubble Viscosi-
meter.

(f) The flash point of the varnish shall be not lower than 30° c.
as determined by the Tag Closed Cup Tester.

(g) The varnish shall contain not less than 50% by weight of
non-volatile material,

(h) The varnish shall show no skinning after 48 hours. Section
2.15. :

(Section 2.i5 - Skinning Test). Paint, varnishes, or vehicles shall show
no skinning after 48 hours in a one-haif (1/2) filled, hzlf gint, tightly
ciosed giass contziner.

{31} The varnish shall pass the Cold Water Test. Section 2.9,
13ecticn 2.6 - Cold Water Test). Brushed out paint filas or flowed out
veniclie or varmisn {ilms on 28 gauge tin plate panels (3"x5"); dried 72
fcurs at rgom temperature; then immersa¢ in distilled water at room
temperature for 48 nours; snall show no whitening, dulling, color change,
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SUPPLEMENTS TO, AND REVISIONS OF THE STANDARD
SPECIFICATIONS FOR MATERIALS AND CONSTRUCTION

36. PAINTING OF EXISTING BRIDGES, PORTIONS OF EXISTING BRIDGES,
REPAIR MATERIAL, REUSED METAL OR OTHER MATERIAL - {Addition}

1g. City, Bureau of Tests Specifications for Paint and Paint
Materials - Continued

5.3 Glyceryl Phthalate Resin Base Type Varnish (Aluminum
Vehicle) - Continued

Scope - Continued

(i) - Cont. = - lposening, checking, or other visible attack, except
at extreme edges, when removed from the water. The paint or varnish shall
return to its original toughness and hardness within 2 hours after removal
from che water and dried 2t room temperature,

(J) The varnish shall pass the Hot Water Test, Section 2.10.
(Section 2.10 - Hot Water Test). Brushed out paint films or flowed out
vehicle or varnish films on 28 Buage tin plate panels, (3" x 5"}; dried
72 hours at room temperature; then immersed in boiling water at 100° cC.
for 15 minutes; shall show no whitening, dulling, color change, loosen-
ing, checking, or other visible attack, except at extreme edzes, when
removed from the water. The paint or varnish shall return to its ori-
ginal hardness and toughness within 2 hours after removal from the water

and dried at room temperature.

{k) The varnish shall pass the Elasticity Test. Section 2.11.
{Section 2,11 - Elasticity (Flexibility Test): Brushed out paint films
or flowed out vehicle or varnish films on 28 gauge tin plateopanels
(3" x 5")}; air dried for 24 hours; baked for 24 hours at 100 C.; then
suddenly chilled to 0°C. in ice water and quickly bent 180" over z rod
having 1/8" diameter, shall show no cracking or injury of the film.

The film on bent part of the panel shzll show satisfactory adhesion
under the knife test., Panels should be thoroughly cieaned and dried
before application of the film.

(1) The varnish shall pass the Gasoline Resistance Test. Section
2.12. (Sectiom 2.12 - Gasoline Resistance Test). Brush out paint films
or flowed out vehicle or varnish films on 28 gauge tin plate panels
(3" x 3"); air dried at room temperature for 48 hours, shall retain theip
gloss and general appearance after 24 hours immersion in lead free gaso0-
line. After air drying for 4 hours, the film shall rave regained its
initial hardness and toughness.

(m) The varnish shall set to touch within 4 hours and dry hard
and tough within 18 hours.

(n) The varnish shall weigh not less then 7.85 paunds per gallon.

T
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SUPPLEMENTS TO, AND REVISIONS OF THE STANDARD
SPECIFICATIONS FOR MATERIALS AND CONSTRUCTION

36. PAINTING OF EXISTING BRIDGES, PORTIONS OF EXISITNG BRIDGES,
REPAIR MATERIAL, REUSED METAL OR OTHER MATERIAL - (Addition)

City, Bureau of Tests Specifiecation -
6.5 -~ General Shop Coat - Red Lead

Composition Percen;ggg Min. Max.

Plgment . . . . . . ... ... ... . .. T4 76
Red Lead 000 o o o SRR 75
Asbestine . . ., . .. 000 4o o 25

Vehicle © e e e v e ee .o B 5 24 26
Raw Linseed 0i1 . . . . . . . A 95
Drier and Thinner . . . . . . o 05

The above paint is for general use as a first or shop cocat on new
steel or iron. It shall be used as a first coat on repainting jobs where
only two coats are to be applied. It shall also be used for "Spotting"
when desired.

7.1 - General First Field Coat - Brown

Percentage Min. Max.

Pigment . . . . . . .. ... © e e e e e e e . A 72 T4
Red Lead . .. . . . R R 73-1/2
Asbestine . , . . .. .. .... 24=1/2
Lamp Black . . ., .. . .. ... o2

Vehicle . . . . . . .. S e e e e e e e e e e . e . 26 28
Raw Linseed Oi1 . . . ., ., .., . 95
brier and Thinner , . . . . . .. 05

Note 1. The above paint is for general use over 6.5 when a three coat
system is used on new or old work.

1l. Zin¢ Chromate Primer

Modification of Federal Specification JAN-P=735

This paint shall conform to the requirements set forth in JAN-P-T735,
and shall be manufactured using the suggested formulation shown in that
specification with the following exception:

VIZ. 20% of the total vehicle shall be reclaced by Rew Linseed Cil.

1
La
1~
]
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