Index

AASHTO

Bridge Design and Drafting Manual 2004
Oregon Department of Transportation

Revised Nov. 2009
A
bikeway guide .........cccoveiiiiieiiie e 1.1.2.9
deck design........cooceiiiiiii i 1.1.20.1
design manuals........cccccveerieeeiiiee e e 1.1.1.1
design standards ...........cccoceeeennns 1.1.1.1,1.1.101
ODOQT design instructions LRFD .. 1.6

pedestrian bridges
protective fence ...

rail design ......cccooecieeiiiiieiiee

restrainer design ........cccvvevveeeviieeevveee e

SeISMIC deSigN .....c.eeeeveeeieiiieeeis

soundwall design ........cccceevceeevrieeeviiee e

temporary works .. .

timber design .......covveeviiie e
Abbreviations

general.....ccccveeccieeeiiie e Appendix 1 & 2
Abutments

beam seat drainage............ccccceeeveeneennenne. 1.1.8.11

bent width provisions ..........cccccccviiennen. 1.1.8.13

details for prestressed slabs (Fig)......... Appendix 1

details for slabs ..o 1.1.8.7

foundation design ........c.ccccoevviiiiniiniieniee 1.1.4.2

integral ................. 1.1.84

GENETAL...iiiiiiiiic e 1.1.8

NUMDBDEIING ..o 26.1

OPLIONS ittt 1.1.8

pile cap details .........ccceviiiiiiiiiiiee 1.1.8.7

plan VIEW .......ccoovvviiieeiiieeee e 26.1,2.731

post-tensioned backwalls...............cccccouee. 1.1.8.10

seismic design ..........ccceeeennee 1.1.4.2,1.1.10.2

showing groundline... 27.7.1

strutted.........cooeveene ..1.1.85

substructure choiCes..........ccccvvieeiiiieennnenn. 1.1.25

wingwall construction...........cccccoeeeriviieenn 1.1.8.3
Access

bearing replacement..........ccccceeveiniennennne. 1.1.19.3

bottom slab

concrete boX girders .......ccooevvveniennieninenene. 1.4.4.4

Cross beam .....cccoooveiiiiiiii 1.4.4.4

deCK Plan ... 275

form removal..........cccooeeiiieenns 1.1.14.2,1.1.15.11

girder SteM.....oovieciecice

hole COVET .....oviiiiiiee e

holes ...........

inspection....

plan view........

SIgN SIUCLUI ... 1.4.4.4

SNOOPET ..ot 1.4.4.2

standard details ..........cccceeviiiiiiiii 1.4.4.4

ULIIEIES 1o 1.4.7.1

ventilation..........cceeiiienie 1.1.16.2

-1

Access holes

concrete boX girders........ccceevcveeerieeenineeennne 1.4.4.4

deck plan details ..........cccccoevieniiiiiiiniiiecn 2.7.6
Accessibility

OENETAl ..ot 1.4.4.4
Admixture

€POXY CONCIELE ......evvviiiiiiiiriiii e, 1.1.20.5

flexible polymer concrete.. .1.1.20.5

LMC, MC ..ot 1.1.205
ADT

deck overlays .........coceeveriiiniciic e, 1.1.20.5

rail selection ..........ccocevviiiiiiinie 1.1.21.1

timber bridge locations ...........ccccceeiiiiiecieennn. 131
Aesthetics

concrete Piling .....ooovvecieviiiiiencc e 1154

CONFlICES ..o 1.1.29.1

[o <] a1 - | 1.1.2.91

guidelines 1.1.291

structure 1ayout.........ccveveveeeviieeeciie e 1.1.2.3
Aggregate

COIUMN dESIGN ...vveve e 1.1.9.4

€POXY CONCIELE .....evviieeieeeiiieee e 1.1.20.5

general ..1.1.12.1

flexible polymer concrete...........cccocceveeneeen. 1.1.20.5
Alignment

footing Plan.........coceeeiiiiiiee e 275

horizontal..........ccovveiiiiii 2731

microstation models ...........cccoccveviiiiinninnnn. 21.21

ONPIaANS...cccciieeiie e 2.6.1,2.75,2.7.6

roadway geometry.. e 1.1.21

utility ROlES......coviiiiiiii 1.4.7.3
Alternate

bridge length..........ccooiiiiiiiin 1.1.2.2

AESIONS ..t 1.1.2.10

steel design......

structure types..

timber railing........ .

timber Structures...........ccoociiiiiiiiiiieee, 134

WIENING ..t 1.1.15.10



Bridge Design and Drafting Manual 2004
Oregon Department of Transportation

Anchor
DOIS o 11.24
drilled . 1.1.22,1.1.23
PHIES oot 1.1.54
resin bonded (EQ restrainer) ..................... 1.1.11.2
resin bonded .........cccooiieiiiiiii i 1.1.23

Anchor bolts

bearing seat........ccoceevvvvieiiiei e 1.1.19.4
bent details .........ccooeiiiiiiii 1.1.23.3
design chart (Fig) ......cccooeereenieiniiniciiees 1.1.23.2
general......cccovveeiiiiieee e 1.1.23.1,1.1.24
Plan VIEW ......coviiiiiiiiieieeeec e 2.7.7.2
materials .....

sleeves...........
steel beams

Anchor rods

materialS .......ccceeeeeiiiiiiii e 1.1.23.1

TENSIONING ..o 1.1.241
Anchorage

backwall reinforcing ..........cccocoveviiiicninnn 1.1.241
Anchors

drilled CONCrete .......ccccvvveeeeeeeiiiieiee e 1.1.23

MaterialS .....vvvveeeieeiiiieee e 1.1.23.1

mechanical...........cccvvvveeeeiiiiiiece e, 1.4.75

resin bonded CONCrete ........ccooevveeviieeeeivenenns 1.1.23
Approach

concrete WalK..........coovvvveeeeeeeiinnnnns 1.1.2.7,1.1.8.12

- || USSR 1.1.2.7,1.1.21.2

FOAAWAY ..ot 1.48.1

SlaD o 1.1.2.7

slab (ULIItIES) .....ccvveiiiiiiicccccee 1.4.7.3

wearing surface ..........cccoceveeiieeenns 11.27,11.7.1
Architecture

COIUMNS oo 1.1.9.8

FAUIS e 1.1.21.1

Archiving drawings
GENETAL..cuiiiiiiiicce e 2.10

As constructed
deck overlay.........cooovveiiiinieiiicn e 1.1.20.5
FEVISIONS....uvviiieeeiiiiiiiee e rree e 2.7.2,2.7.11

1-2

Asphalt
concrete wearing surface ................. 1.1.25.4,1.3.2
deck overlays ....1.1.20.5
deck preparation............cccoeeveeiiieninenieenene. 1.1.20.5
eNnd PaNEIS......coooiiiiiiie e 1.1.2.7
PIUG JOINt....eiiiiiiiiicecece e 1.1.21.3
ASTM
anchor bOoItS..........ocveviiiiicnic e, 1.1.231
Cable.....coviiii 1.1.11.2,1.251
€POXY CONCIELE ......uvveiiiiiiiiiiiiii e, 1.1.20.5
general NOES........cceviieiiiieeeec e A2.7.3
JOINE S€AI ... 1.1.20.2
MELrC CONVEISION ...oovviiiiiiiieiie e 1.6
restrainer cable.... .1.1.11.2
spiral reinforcement .....1.1.9.6
std. bar data .........cccoeeeveiiiinicnn. 1.1.9.6,1.1.13.1
structural steel..........ccccevveeiieiiiene 1.21.1,156.4
WIFE FOPE ..ttt Al1.2.5
Attachments to existing structures
OENETAL ..eiiiiiiii e 1475
Attenuators
ChEVIONS ...t 1.4.3.2
AESIGN ...t 143.1
Average daily traffic
deck overlays .........cccooveiieeniiiiice e 1.1.20.5
timber bridge locations ............ccccevieeiiiieenns 1.3.1
B
Backfill
cofferdams.........ccoeeiiiiniici e 1.1.3.3
earth restraint....... 1.1.3.2
strutted abutments.. 1.1.85
translational stiffness.. ..1.1.4.2
WINGWAIS ... 1.1.8.3
Barrier
approach rail........cccoceeeiiiieiie e 1.1.2.7
column protection.......ccccccvveevvereeiieeeeieeenns 1.1.2.3
deck overlays ...... .1.1.20.5
in front of walls .... ..1.4.8.1
on wingwalls........ ..1.1.2.7
protective fence......ccccvveveeviie v 1.4.45
rail Selection ..........cccovviiiiiii i 1.1.211
SOUNAWAI ... 1421
TEMPOTAIY .t 1.1.21.4
ULIIEIES .o 1474



Bridge Design and Drafting Manual 2004
Oregon Department of Transportation

Batter
Piling (seismic modeling)............... 1.14.1,1.14.2

Beam camber

OENETAL...ciiiiiiiee e
prestressed....
SEEEI i

Beam seat
AraiNage.......coooieeiiiiieeeee e 1.1.8.11
€levatioNS........ceve e 1.1.14.2

Beams
AeSthetiCS....oooiiie e 1.1.2.8
aggregate Size .......cccceceeeeiiieeennns 1.195,1.1.121
CIP girders....coccevvveeveneeeneeeens 1.1.15,1.1.14.2
deck plan ... 2.7.6
diaphragm(details) 1.1.135,2.7.7.3
dIMENSIONING.....ccoiiiiiiiieeee e 223
glued laminated ..........cccceevieeiiiiie e 1.3.2
interim reinforcement................... 1.1.13.2,1.1.15.2
longitudinal views............ccccveevnnenn. 2.7.7.1,27.7.4
PlAN VIEW ..ot 2.7.7.2
precast(general NOtes) ........cccceevvvereireeeninen. A2.7.3
prestressed.............. 1.1.14.2
SEEEI .t 121
SHITUPS oo ..1.1.14.2
superstructure Sections..........coccceeevveeeenenennn 2.7.7.2
HMBDEN e 1.3.2

Bearing
clearances ........cccccooevvvveeeeeeeenn, 1.1.19.1,1.1.19.2
CONCIrete Pad .....ccoveveeriiieeeiiieee e 1.1.19.4
cotton duck pad (restrictions) ..... 1.1.19.1, 1.1.19.5
deck plan ...
dynamic isolation ............c.cceeveriieeniciieens
€lastOMEeriC .......oveviiiiiiiece e
EXPANSION ..ottt

expansion schedule
foundation pressure

hold-dowWnS .......cooiieiiiie 1.1.11.5
MISC. detalilS ....ccovveeieeiieieiie e 2.7.8
pPedestals ......cc.eoviiieiie 1.1.19.2
pile CapaCity ......cccceereiiiieriiee e 1.1.54
PrOPrELANY ..ccovvii et 1.1.19.2
reinforced seat .. 1.1.19.4

replacement...... 1.1.19.3
FESHTAINET ...ttt 1.1.11
schematic (Fig) ......covverveenniiieeniieeeeeee 1.1.19.2
SOl CAPACILY ..o 2.73.2,27.4
SHIfENErs .....oooiiiiie 1.2.15
underwater SOl ........cccoevveeiiiiiiiiici e 1.1.6.1

1-3

Bearing stiffeners
OENETAl ..ot 1.2.15

Bending

glulam timbers ..., 1.3.2
pile capacity........cccoevvveiiiinieie 1.1.55

Bending radius
cable. ... 1.25.1,A1.25
WIF€ FOPE ..ottt 1.25.1,A125

Bents
bearing replacement... .1.1.19.3
deck plan detailing . e 2.7.6
deck screeding .......cccooeeeieenieiiienie e 1.1.20.4
deck steel placement .........c.ccceeviieiiiieeeninen. 2.7.6
detailing practices ........cccccevvveevieiieenieiieeninnn 2.7.8
drawing SCales.........ccoeviiieeiiiiiieeniee e 2.16
end .....ccoceeennnns .1.1.8
interior ..... .1.1.9
joint details ............. 1.1.8.9
naming and NUMDBDErNG........ccccovvvieeniiee e 2.6.1
ON MSE WallS......cooviiiiiiieieceecee e 1184
pour schedules..........ccccceevvieeennnen. 1.1.8.4,2.7.3.1
rail selection .........ccccovvvevincnie e 11211
Prap ..ccoeeeveeeeeens
seismic modeling. .
strutted ...,
substructure choiCes ...........cccocvvviniiiceinnnn. 1125
superstructure restrainer design.................... 1.1.11
trestle pile ..o 11.4.1
width provisions for precast units................ 1.1.8.13
wingwall construction ...1.1.8.3
WINGWAIS ... 1.1.8.2

Berm
SOUNAWAIIS.......ocoiiiiiiiiiccic e 142

Bicycle
AESION ... 1.1.1.1,1.1.2.9.3

w1172

protective SCreening .........coccveeeviveeenieeennine. 1445
rail selection .........ccccovvveviiciiieee 11211
TraffiC. ..o 1.1.2.9.2
traffic handling........ccccccveeeviieeecee e 1.1.2.9.2



Bikeway

Bridge Design and Drafting Manual 2004
Oregon Department of Transportation

allocation..........ceeeeeviiiiiiiee e 1.1.2.9.3
concrete finish........ccccoeve v, 1.1.12.2
protective SCreening.........cccceeveeeeiieeeniieeenns 1445
WILh oo 1.4.8.1

Biological Assessment
TSEL NAITALIVE ... 1.1.2.11

Blast

Blockout

Bolted

Bolting

Bolts

anchor BOIS .........coevviiieiniii s
expansion joint.. .
UEITIEY o

bearing plates ...

connections.......

CroSS frames ......oovvvev i

field splices (Steel) ......cocvveriiiiiiiiieiieeeeeen 121
Anchor bolts...... 1.1.24.2
cable connections ........cccceevveveviiiee s Al1.2.5
CroSS frames ......eveeeeeiiiiiieee e 1.2.1.3
girder flanges ........cccoeviiiiiiii 1.2.1
QUSSEL PIAteS.....eviiiiiiiiiee e 1.2.13
SHfENErS ..o 1.2.1.5
anChor.....ccooviviiiieee e, 1.1.24,1.2.3,2.7.7.2
bearing installation.............cccccceeiviienennnn. 1.1.19.2
CONCIEte INSEIS ..ocoevevveiiieee e e 1.4.7.3
galvanized.........ccocveiiiiiei 1.47.3
OENETAL...oiiiiiiiie e 1.2.6
General Notes... LA2.7.3
high strength ... 1.26.1
resin bonded ........ccoeveeeeiiiei i 1.1.23
reStraiNer......ccvveeeeiiiieee e 1.1.11.2,1.1.23.2
SIEBVES ..o 1.1.24.2
UBIIEY e 1.4.7.3

Bottom flange

concrete fillets .......oocoveeviieeiiiiieeee 1.1.15.9
general (Steel) .oovvviiiiiiiie 1.2.1
stiffener connections ..........ccocvvevvieeeiiieene 1.2.13
Bottom slab
access holes .......cocvveieiiiiniciic e, 1.1.15.6
Construction joints ..........cccceevueeee. 1.1.16.8,1.1.18.1
deck form SuppOrt........ccoceeiieiiieiiiiieeies 1.443
detailing aCCEeSS.......cvveviiiieiriiie e 275
detalilS .c..oeeiiiiiie 1.1.15.7
pour schedule ....1.1.18
ventilation holes ..., 1.4.4.4
Bouyant
seal Weight ......occvveiiiiiic e 1.49.6
Box beams
CAMDBET ...t 1.1.17.2
COrrOSioN Protection...........ccoveevveereerveennne. 1.1.25.3
detailing .....cooveeiiiiiee 1.1.141

Box culvert

[ U S0 )Y =] SRS 1.1.21.1

Box girders

acCessS.....coe..... .1.1.15.6
access holes ....1.1.15.6
deck plan details ..........ccccoeevveiniinneenn. 2.6.1,2.7.6
AeSIgN ..o 1.1.151,1.1.16.1
detailing......coooevvieeiiiiieiiee 1.1.15.7,2.6.1,2.7.6
falsework ........coeeeiiiiiii 1.1.18.3
form removal .... 1.44.3
gaslines................ 1.4.7.4
interim reinforcement.. 1.1.13.3
POSt-LENSIONEM ... 1.1.16
skewed design.........ccoceeriinieiieenie e 1.1.16.1
structure depth ..o 1.1.15.1
SEIUCTUIE tYPE .o 1124
ULITIEIES v 1.4.7.4
ventilation ........ccoeeee e 1.4.4.4
WaLer lINES ....vvvvveeeieeieee e 1.4.7.4



Bridge Design and Drafting Manual 2004
Oregon Department of Transportation

Bracing
cofferdams ........ccceeeeviiiiiiie e 1.4.9.6
CroSS frames ......oovvveviciee e 1.2.1.3
[0 1= 2= 1] PR 1.2.1
QUSSEL PIALES....vvveiiie e 1.2.1.3
TEMPOTAIY ..ceeiiiiiiiiiee e 1.2.1.2
Bracket
details .ooovveeieeeee 14.73,14.76
OVEINANG . ...eeiiiiee e 1.2.1
ULITIEIES ..o 1471

Breaking strength
cable, Wire rope .......cccoceeeeiiiieennns 1.1.11.2,1.252
safety cable.........ccoooveiiiiiii Al.2.5
turnbuckles ... Al1.2.5

Bridge
Log - bridge names..........cccocveieenieeneeneenen.
ID Paddles ........cceeeiiiiiiiiiieiiec e
name plates - exisSting.......ccccocevvvevrveeeiiveeesnnnn
manuals, maintenance / service .
FRUSING +eovvveeeeeiiieeiee e

Bridge numbers

FEUESHING ..ottt 241
Bridges

large or unusual ..........c.cccccveeenneen. 1.1.2.4,1.1.2.10

repair and strengthening............cccccceeevveene 1.1.7.7

strengthening, permanent - concrete.......... 1.1.125

Buildings under ODOT bridges
[o <] 01T - LRSS 1.4.10

Butt weld
flange splices .......coooveriieiiiiieiieee 1.21,1.2.11

1-5

C
Cable (also see Wire Rope)
bending radius........cccccoeveeiiiei i 1.25.1
CalTraNS .....cveeeiiieeeeee e 1.25.1
COMMENTAINY ..ceeeiiiiiiiiieee et e e e e sieeeee e Al.2.5
elastic Modulus .........ccoocveiriiiiiiiie e 1.255
general ........cceeennes 1.25.1,1.25.2
recommended sizes... w....1.25.1
restrainer ................ 1.1.11.2
SAFBLY .ot 1.25.1
SEISMIC retrofit........ccocvevieeiieree e 1251
special provisions...........cccceeeueenne 1.1.11.6,1.25.3
StOCKPIIE oo 1.1.11.6
yield strength ... 1.1.11.2
CAD

Archiving files ..., 2.10
Cell Ibraries .......cccvevveeieiiee e 2.1.3
detailing ...ccooveeeiiiee e 2.2
directory setup............... 2.1.1
drawing identification tag..... .2.31
drawing scales............... ..2.16
IS et 212
IMENUS . ... 2.1.4
microstation models ...........ccoceiiiieniiiiinieeene 212
FEVISIONS ..veieeeiieeeiee e st see e se e nneee e 2.7.10
scales.........

seed files....
TULONTAIS ... 214

Calculation books

final design ......cceeeiiiiiie e 1.1.2.12
Calculations
AESION .. 1.1.2.12
example rail selection...........ccccceevivriiienne. 1.1.211
footing Stiffness .......ccocvveeiiiiiin 1.14.2
rod elongation..........c.cccevviviienicinicice 1.1.11.2
SCOUN ..ttt b 1.1.6.1
utility CONNECHiONS .......cooviiiiiiiciceeeee 14.7.1
Camber
beam seat adjustment............ccccoceenennene 1.1.14.2
concrete beams.........occveeviiiieiic i 1.1.15
diagram (detailing).......c.cccoeeveeriveiniiniiiiinens 2.7.7.3
AIAGIAMS...covieeeiiee et 1.1.17
p/s slabs...... ..1.1.14.1,1.1.17.2

shrinkage.... .....1.2.1.8
steel beams........ccoocvevieniieic e 1.2.1.8



Bridge Design and Drafting Manual 2004
Oregon Department of Transportation

Cantilever
beam reinforcing
dynamic isolators.

glulam timber .......

SUPPOIt TOWETS ....evviiiiiiiiiiiciiccn i

WINGWAD ..o 1.1.8.3
Cast-in-place

box girder.......ccccoeveeeviinenns 1.1.2.4,1.1.15,1.1.16

camber diagrams .........cccceeviieeiniiiiiiieens 1.1.171

end bents ... 1.1.8.7

AECKS i 1.1.20

deflections........ccoocveviiiiieiic 1.1.16.1

minimum cover .

slabs ...........

shortening

SUPEISIIUCIUIe ... 1.1.15,1.1.16

WIAENINGS ... 1.1.15.10

Catch basins
deck drainage ...

plan details.........ccooeiniiiiicnnens
Cathodic

ProteCioN ...cocvveiiiiieeee e 1.1.25.2
Catwalk

INSPECHION.....eoiviiiiiiiii e 1.44.2
Cement

high-early strength ............ccccooiiiiiiiennnn. 1.1.20.5

Chain link

feNCE .o 1.1.21.1,1.4.45
Chamfer

segmental CONStruction.............cceevvvveenns 1.1.16.5
Changes

as Constructed ..........coeveeeiiieiiiiie e 2.7.11

final PlaNnS.......coccveii 272

FEVISIONS ...eeiiiiiieiiiieesieee et 2.7.11

1-6

Check List
rail selection ........cccccovecvviivee e 1.1.21.2
TS&L, Final Design, Checking

Check prints

PIOttiNG PriNtS ....vveeeciee e 2.8.1
Checker
final design ......cooecvveeviieeece e 1.1.2.12
SEISMIC deSIgN....eeviiiiieiiiieeiee e 1.1.10.4
Checking
drilled shaft........ccccoiiiii e 1.1.43
final design........ .1.1.2.12
roadway width .. ..1.4.8.1
SOil bearing.......cccevvviiiieiiiic e 1.1.4.2
turnbuckle clearances ..........ccccocvviieeninnenn. Al1.2.5
Chevrons
OENETAL .. 1.4.3.2
Clear zone
COIUMNS .. 1.1.2.3
Clearance
bearing seat.........ccccoeeiiiiie 1.1.19.4
bearing seats..........cccceeviiiicnic 1.1.195
cast-in-place decks ..........cccoceiiiiiiiiiene 1.1.25.3
column steel in footing ........ccccoeveviiciiiiiiens 1.1.9.7
CONSEIUCHION ...t 2.7.39
cross frames..... 1213
diagrams.........ccoccveene .2.6.3
glulam longitudinal deck ..1.3.2
inspection Walks ...........coceviieiiiiieenieee e, 1.4.4.2
proprietary bearings .........cccccceevevieeniieinens 1.1.19.2
railroad .........cccooeeeiieinnne 1.1.2.98,1.4.8.2,2.7.3.8
reinforcing steel.......cccovvveviie v 1.1.131
FOAAWALY ...ttt 1.48.1
SEISMIC dESIgN...vvvveviieeeciie e 1.1.10.1
shear reinforcing.. ...1.1.13.4
structure .............. 1.1.21,148
Clearances
bUIldiNgS ....eeveeeeeece e 1.4.10
railroad .........ccoceieiieinnnn 1.1.2.98,1.4.8.2,2.7.3.8
roadway......
stock paths .... 2.
structure layout. ..1.1.2.2
SErUCEUre tYPeS.....eveieeeeeieiiieeee e 1.1.23,11.24
vertical (detailing) .......cvvevveveeeiiee e 2.6.3
WALEIWAY ....vvveeeee e et e e e e 1.1.2.2



Bridge Design and Drafting Manual 2004
Oregon Department of Transportation

Closure pour

deck screeding.........ccovcveeeiiiieniiii e 1.1.20.4

end bents ... 1.1.8.3

pour schedules ...........cccoeeiiniiieiiiieeee. 1.1.18.1

widenings.........ccceeenne 1.1.14.2,1.1.15.10,1.2.1.12
Coating

cables .....ocooeriiiiien, 1.25.1,1253,A1.25

(] 0100 |V SURN 1.1.25.2,1.1.25.3

EXIStING EPOXY ...veeeiiiieiiiiee e siieeeeieee e 1.1.20.5

galvanized.........ccocveeiiiie e 1.24.3

girder ends............. ..1.2.1.10

new or existing metal ..........cccccveviieeeviineens 1.2.4.4

prestressing Strands ..........ccccoceeeniieeeinen. 1.1.25.2

recoating existing metal...........c.ccccoeeveeennn. 1.2.45

spiral reinforcement ...........cccccoeiiiiiiennnenn. 1.1.9.6

turnbuckIes ... Al.2.5

weathering steel 1211

WIFE TOPE .ttt 1.25.1

ZINC ciiie et 124,125
Cofferdam

EtallS .oooeeiiieie e

equal water level..

flooded........ccooeviiiniiniine .

foundation requirements .............ccceeevieeennee 1.1.3.3

resource protection .........c.ccceeveevevvneennene.

SCOU ..ttt ettt et

Seal deSIgN...cccvvveeieee e

SIZE oo

underwater construction ...

water removal .........cccceeviieniineinnns

Collision posts

Column

clearance diagram .........ccccccvevviieeeviiees s 2.7.3.8
AeSthetiCS....oooiiiiiiie e 1.1.2.9
category B,Cand D.........ccocevvvvenviniiiennens 1.1.10.2
concentric reinforcement ............cccocceeennen. 1195
concrete aggregate Size .........ccceeeveveeerenenn. 1.1.95
concrete(general notes).... .

design, general ........cccooeeieeiiienicn e

detailing ......ooovviiiiii, 1.1.9.1,27.7.3
drain Pipe ......coovveeierieeee e 1.1.95,1.1.20.3
effect on span ........ccccoeviin 1.19.1
NOOPS ..o 1.1.9.8
hoops at base (Fig)......cccoooeeeriieeiniiieinn. 1.1.9.10
hoops at bottom... ..1.1.9.10
in cofferdams .........ccooeeeiiiie i 1.49.6
in median ....... .1.1.23
N SIOPES...ceiiiiiiiit e 1194
10CALIONS....ci i 1.1.2.3
NON-CIrCUIAY .....cciiiiieiiiieeiee e 1.195
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Column - continued
PIS PIES @S ..eveieieiiiee e 1.155
plastic hinging .. .1.1.10.2
pour schedule... ...1.1.18.4
reinforcement in footings (Fig)... .1.1.9.11

restrainer design.........ccccveveveiienieeiec e 1.1.11
seismic considerations................... 1.1.95,1.1.101
seismic (general NOteS) ........cccveeveereeinenenne A2.7.3
single column modeling..................... 1.1.10,1.1.11
sloped footings............ ...1.1.9.12

spiral reinforcement............. ..1.1.9.6
steel clearance in footings... ..1.1.9.7
steel fabrication ..........ccccceeiiiciiiiiceiie A2.7.3
Stiffeners as.......cccvcveiieiiie 1.2.15
TOP-PINNE ..o 1.195
vehicular collision force ..........cccocevviiiiniiinicnns 1.6
vertical bar spacing ....... ..1.1.9.9

vertical bar splice (Fig) .. ..1.1.9.9
WIAENINGS .oeeiiiiieeieee e 1.1.10.1
Composite
delayed diaphragm pour...........ccccceeriinneenne. 1.14.2
flexible polymer ...... .1.1.20.5
load deflection curves ..1.1.4.2
rail aCtion ........ccvvviiiieie e 1.1.21.1
WOOA-CONCIELE ...ttt 1.3.2

Composite girders
negative moment areas...........c.cccveevveeennnen. 1217
shrinkage camber..........ccccocveviiiiiiiciieens 1.2.1.8

Compressible filler

ULIlItY NOIES...ceoeieeieeese e 1.4.7.3
Compression

butt weld splices.........cccovnviiiiiniiiiicie, 1.2.2.3

pile axial .......oooveeiiiiee 1.1.4.2

SEAIS ...ttt 1.1.20.2

Compression flanges

GENETAl ..ottt 1.2.1
Stffeners.......ccovvoii 1213
Computer
CAD ..o 21
foundation modeling... 114
SEISMIC @ANAIYSIS ..ccveeiiiiiiiieieeee e 1.1.10.4
steel design programs.........c.ccceeeveeeeenieeenennn. 1.2.1
TEXL. et 221
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AeSthetiCS....oooiiiieie 1.1.2.9
ACWS on end panel ........cccoccveevvieenieenannnns 1.1.2.7
ANCNOIS .. 1.1.23
anchor bolts .........ccceeevieinicienenne,

barrier, approach .................

bearing pad construction
bearing seat.........ccccoeeerinns .
bearing strength.........cccceevviiiivciee e,
bearings for.........ccoccevviieiiiieenns

bonding agents ..........cccceeeviiieeiiee e
box girders ........ooveeeiiiiiiieeee
cast-in-place decks..
classes........cco......
closure pour ..

1.1.12.3

COIOMNG coeiieeiiiee e

compressive strength.........ccccceeviiciieens
confinement .........ccocoeeviiiicine e,
CONStruction jointS.........ccoecveeen.

core footing........

COVET ..t

cracking control, decks

Creep...ccooueene. 1.1.7.1,1.1.11.3,1.1.14.1,1.1.16.1
Cross beam .........cocoeviiiiiniii s 1.1.15.8
CUTING ettt 1.1.12.4
dead load camber...........cccccoooiiiiiiiiis 1.1.17.1
decK ....ocovvviieennnn. .1.1.20,1.1.25.3
deck screeding..... 1.1.20.4
deck (general Notes) .......ccevvvveeviieeeniiee e, A2.7.3
detailing ......oooveeveiiiii, 224,277
diMENSIONING......ccoiiiiiiiieiiee e 2.2.3
drilled anchors ..., 1.1.23
drilling holes in........cocviiieiiiii e 1.1.22
elastomeric NOSINGS ........oevvveeeriiieeiiieeee 1.1.20.5
end panels...... 1.1.2.7,1.1.8.12
EPOXY OVETIAY ....oeeiiiiieiiiiee et 1.1.20.5
expansion joint Setting ...........cccooeereeineens 1.1.20.2
fINISH oo (1.1.2.9),1.1.12.2
flexible polymer........ccccovviviiiiciiiciec, 1.1.20.5
friction against piling ............ccceviiiiiiiieennnns 1.49.6
general.......ccoeevene 1.1.12
in restrainer design ..........ccoeeviieee e 1.1.12
iNSerts ......ccceevvveeeennn. 1.1.11.2,1.4.7.3
interim reinforcement..............cccccooeeien. 1.1.13.3
JOINEFIllers.....coveiiiiiii 1.1.20.2
latex modified..........ccccooviiiiiiiiii, 1.1.20.5
LMC depth limitations ............cccceeevveennenne. 1.1.20.5
IOW POFOSItY ....vveeiiieeiieceee e
MEMDBIANES ......viivieiieiiieeeeec e

metric conversion.

MICroSIliCa .......vvvvierieeiiciiccee

MOAUIUS ...cooiiiiiiiii

overlay dead load

overlay quantity.........ccoccveeeriieeniiieeeiieeee

overlay scheduling ..........cccocevveiiiiniiiinens 1.1.20.1
OVETIAYS ...t 1.1.20.5
p/s elements .. 1.1.14.1
PIlE e 1154
PIlE CaP «.eveeieeie e 1.1.8.7
placement around reinforcing .................... 1.1.9.10
placement SIOPe.........cocvevviiiiciiiciicee, 1.1.8.3
post-tensioned (general NOteS) ..........cccveeene A2.7.3
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Concrete - continued

pour schedule...........ccoveeeiiiininciieeens 2.7.9,1.1.18
precast members. ...1.1.14
pump placement.. ..1.4.9.6

rails......cccooeeeveens ..1.1.21
rails, drainage........cccceevveieiiieee e 1.1.20.3
rebar clearance (general notes) ................... A2.7.3
reinforcement ..........cocveviiniienicn 1.1.13
repair (bonding agents) .........ccccceeeriieeennes 1.1.12.3
repair and strengthening (general) .. 1177

saved w/ sloped footings.............. .1.1.9.12
S€Al..iiiiie ..1.49.6
seal placement ..o 1.49.6
SEAIEIS. ..o 1.1.20.5,1.1.25.3
segmental CONStruction ............cocceeeevieeennee 1.1.16.5
shear UgS.....cccoocvve e 1.1.11.2
shortening, p/t... .1.1.16.1

ShrinKage.....c.oeevvvee e ....1.1.9.3
shrinkage loading .1.1.15.1,1.1.16.1,1.2.1.8
Srength ..o 1.1.12.1
strengthening, permanent ..............ccoccee. 1.1.125
strength in cofferdams...........cccccoveviiiiennns 1.4.9.6
strength in precast..........ccccoviiiiiiiiiiieene 1.1.141
structure types..... e 1.1.2.4
surface finish ....... .1.1.12.2,2.7.9
tremie placement................... w....1.4.9.6
vibration (deck placement) ............ccccceueee. 1.1.20.1
wingwall construction ..........c.cccccvvervinneenenen. 1.1.8.3
Conduit
Electrical (plan detailing) ..... e 2.7.6
encased in concrete....... ..1.4.7.2
€XPANSION JOINT .....covveiiirieerieceee e 1.1.20.2
EXEErNal......coouiieiiiiieee e 14.7.1
Connections
approach rail..... .1.1.21.2
bent widenings . ..1.1.9.3
DOIEM. ....eeiiieee e 1.2.6
CaADIES ... 1.2.5
concrete anchors..........oocceeevieeennee. 1.1.22,1.1.23
crossheam details .........c.ccoeeveviiiiiiiiiiinens 1193
FHCHION LYPE .o 1.2.6
longitudinal restrainers.............cccoceveeeneennen. 1.1.11
mechanical .1.1.13.1
POSt t0 deCK....coovviiiiiiiiiiee 1.1.21.1
restrainer design..........cccceeevieeeniieenniee e 1.1.11
SEISMIC fOrCES ...vvviviiiieiieeecec e 1.1.10.1
SeisMIC retrofit.........cceeeveieiieee 1.1.10.1
seismic(general NOtES) .........cccevevvecreenineens A2.7.3
SlIP-CrItiCal .....eeeiieiieieee e 1.2.6
SOUNAWAIIS.....eeeiiiieeiiiie e 1.4.2
structure widenings ......1.1.9.3, 1.1.14.2, 1.1.15.10
TMBDET et 1.3.3
tUrNbUCKIES ... 1.2.5
ULIHEIES e 1.4.7.1
welded.......oooviii 1.1.13.1
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Construction

accelerated bridge construction (ABC)... 1.1.2.9.12
ANCNOIS .t 1.1.23.3
bearing pad........ccooeiiiiiiniii e, 1.1.19.5
clearance .......cccceveeeiicie e 1.4.8.1,1.4.8.2
cofferdam ......cccceeveeiiiiii s 1.4.9.6
concrete finish.......... 1.1.2.2
connection toleranCesS........ccccoevvvvveeeeeeesinvneenn. 1.3.3
deck ..o, ..1.1.14.2
deck overlay........coooeeiiieiiiiiie e 1.1.20.5
dynamic isolators .........ccceevvvreeiveeesiiieennns 1.1.10.9
end bents ... 1.1.18.6
general NOES .....ccevvvveeciiee e A2.7.3
interior bent

LIMC e

MC e

of cables ... 5.
of turnbuckles ..., 1.253
polymer concrete . 1.1.20.5
pour schedules .... ..1.1.18
FEVISIONS ...ceiiiiiie et 2.7.10
SChedule .......cccveviiiiiecee e 1.1.2.12
scheduling for overlay...........ccoceveeiiiieenns 1.1.20.5
SEAl it

segmental ...

sequence.............
shear keys

SEAGE ..
stay-in-place forms

TEMPOTANY ...t
timber(general NOtES).........ccocveriiiieeiiiieennes A2.7.3
TP & DT/ Stage........ 1.1.20.5
UNAEIWALEY ... 116.1
WIdeNINGS.....ccvevieieeiiiee s 1.1.15.10, 1.2.1.12
WINGWAD ..o 1.1.8.3

Construction costs

Consultants

Continuous

added for SeISMIC........c.uvvveeeeeiiiiiiieee e 1.1.10.7
transfer of electronic fileS..........ccccvveveeeiiiiiinnnn. 2.9
bottom slab ..., 1.1.18.3
bridges (types)..... 1.1.2.4,1.1.151
cofferdam pumping ........cccoceveinieecniieeennnnn. 1.49.6
concrete slabs........ccco v 1.1.185
deck reinforcement ..................... 1.1.135,1.1.14.2
deck, restrainNer.........ccccvveeeeeececiiveeeee e
segmental CONStruCtion.............cceevvvveenns

spans, pour schedule...........c.cccoooeniiiinenns

steel span bridges................

superstructure, restrainer
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beam, reinforcement .............ccocccviiieeeiinns 1.1.13.1

Continuous spans

Contract

deCK JOINES ..o 1.1.20.6
deck pouring.........ccccuee... 1.1.18.1,1.1.18.3,1.2.1.9
glulam longitudinal deck...........ccccceeniiiiniennnnne 1.3.2
shear CONNECLOrS.........cccccviviiieiieiiiic e 1217
SHUCLUIe tYPES.....evviiiiiiiiiiiiicc e 1.1.24
plans, bearings ........ccccevviviienieiiicncne 1.1.19.2
plans, concrete finish .........cccccoviiiiiieeins 1.1.12.2
plans, PIS slab ... 1.1.17.2
scheduling committee ....1.1.20.5
time (OVErlays)......ccovvevvieieiiiieiieerecsiiees 1.1.20.5

Contract plans

bearings........cccoviviiiiiiie 1.1.19.2
concrete finish ........cceevveiieeeen 1.1.12.2
existing structure plans.. ..24.2,26.1,2.73.1
metric conversion.... ......1.5.5

precast cambers..... ..1.1.17.2
standard drawings........ccccceevveereeineennn. 242,271
steel cambers.........cceeveviiicic 1.2.1.8
Steel gIrders........oovuieiieiiienie e 1211
Contractor
bridge name plates..........cccoceeeiiiiiniiieeinen. 146.1
cable availability .........c.ccooeviiiiiiie, 1.1.11.6
cofferdam changes..........ccccooveiiiiiiiiienne 1.49.6
CONSLrUCtabIlitY.....ccoveiiieieieerc e 1191

Cope

Corbel

..1.1.6.1
..1.1.3.2
.1.1.20.5

formwork removal...
lateral earth restraint ..
overlay experience .

pour schedules ..o 1.1.18.1
SNOMNG. e 1.49.3
staged CONSLIUCHON .......c.cueeveeiieeiieiicenne. 1.1.18.6
traffic handling..........cocoeeiiiieniien 1.1.2.9
underwater falsework . ..1.1.6.1

welding ........coceeenne ..1.22.1

wingwall Construction .........c.cceeeveervenieeninen. 1.1.8.3
QUSSEL PIAtES ..o 1.2.13
end Panel.......cccocuee e 1.1.20.5
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Corrosion protection

attachments to structures ...........cccoceeeeeenee. 1474
bearings ........coevviiiiiie
Cables ..o
galVaNIZING ...
gas lines.........
general.......cccouu.
marine environment.
overlay Warrants. ........c.ccocevvreenenieenennenn:
PIlING e
Silicon control........ccceveeiiiiicec e
SPeCialiSt .....coveeieeiiiee e
waterproofing membrane .
weathering steel.........cccoovviiiiniiiiecee
Cost
added SEISMIC.......ccueveriiieeeiiiee e 1.1.10.7
bearings............. 1.2.1.11
bridge length ... 1.1.8.1
deck preparation .. ..1.1.20.5
LMC oVerlay......ccceveiiveeiiiiieeiee e 1.1.20.5
OVEAY .o 1.1.20.5
overlay design Criteria.........c.ccoeeveeiiiieeenne 1.1.20.5
phase 2 seismic retrofit...........c.cccocvenvenne. 1.1.10.1
rail retrofit....................
rail upgrade....
retrofit cable ... .
Steel QIrders .....cooveeiiiieiieiiec e
SETUCEUIE tYPES v 1124
TP & DT (OVerlay) ......cccoveeveeiiieniinieenieens 1.1.20.5
Cost Data
deck overlay........ccooeeviieiiniiie e 1.1.20.5
SIUCKUIES ... 1.1.24
County
LOCAtIoN MAP .....veeeiiieeiiece e 2.6.2
membrane PoliCY ........ccovevvevieririinieineenn, 1.1.25.4
roadway Width .........cccocveeiiiiiinieec e 1.1.2.2

County Bridge Number
title block details ..........cccceeviiiiiiniiiiciee, 24.2

County Name
title block details .........ccccvvvveeeiiiiiiiee s 2.4.2

Cover
access hole .......cccoeeveeeiviiiiieencen, 1.1.15.6,1.4.4.4
Dearing ......cccoeeiieiiie e 1.1.19.1
cast-in-place decks ........ccccoveviiiiiiiiinene 1.1.25.3
column, MiNIMUM ......oooviiiiiiiene e 1.1.95
deck steel............... .....1.1.13.1, 1.1.25.3

marine environment... ...1.1.25.2
over spread footings... ..1.1.3.1
PlALES ... 1154

Crash cushion

AESIGN ..t 1.4.3
Crash test

approach rails..........cccoceeveeiiiiiiie e, 11211

culvert rail.......... 1.1.211

curb height........ ..148.1
deficient rails .... .1.1.21.2
new rail designs. ........cccovvvvieenienieenee i 1.1.21.1
rail table.........ooooeiiiiiii 1.1.21.1
TAIIS ..ttt 11.211
single tube rail .........ccccoviieiiiiie 1.1.211
two tube rail 1.1.21.1
timber rall.... .1.1.21.1
type "F"rail .......... 1.1.21.1
type 2A guard rail ........ccooeeiiiiiiiiiiee e, 1.1.21.1
untested retrofit designs..........cccocceevveineene 1.1.21.2
Creep
anchor bolItS..........cooviiiiiiiee 1.1.241
bearing pads........c.cccooeriiennennn. 1.1.19.1,1.1.19.2
camber diagrams.........ccocceeeiiiieniiii e 1.1.171
(o [<Tot q ([0] 11 ) 1.1.20.2
elastic effect .......ccccoveeeiininnn. 1.1.16.1,1.1.17.1
encasing end beams.. ...1.1.141

expansion joint setting... .1.1.20.2

joint openings.......... .1.1.20.2
POSE-LENSION ...t 1.1.16.1
proprietary bearings ..........ccccceeveiveeiiieenns 1.1.19.2
restrainer design.........coccceevvveeeiiieesiieeennes 1.1.11.3

Cross frames
and ULINILIES .....oooviiiiieee e 1.4.7.3
general .1.2.1.3,1.2.1.4,1.2.1.6
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Crossbeam
access holes........ccocvvveeiiciicens 1.1.15.6,1.4.4.4
additional shear reinforcement .................. 1.1.134
AESthEtiCS.....eeiiiicieec 1.1.2.9
beam seat........ccoocieiiiiiiiii 1.1.14.2
bearing replacement 1.1.19.2
column reinforcing .......cccooceeeviieeeiiieeeeen 1.1.9.6
concrete aggregate.. ..1.1.95
deck plan detailing .........ccoooveeiiiiiiiiieeiieens 275
detailing ....ooovviveieicee e 224
effective span.........cccoveiiii 1.19.1
extending reinforcing .........cccoceeveiriciinenns 1.1.131
interim reinforcing ....
plastic capacity ....... ..1.1.9.6,1.1.10.2, 1.1.10.3
superstructure detailing
transverse restrainer...........cccocvevveeceenenens
Width Provisions .........ccocceeeeviieeiiiiieniieees 1.1.8.3

Cultural Resources
o] 0] C=Tox 110 ] o [ SRR 1.1.2.94

Culvert
AESION .ot
rails over

Culvert pipe

fOr ULIlItIES ... 1.4.7.3
Culverts
hydraulic data detailing ...........cc.ccccoeereeennnn. 2.7.3.3
ULIlIGIES .o 1.1.296,1.4.7.3
Curb
and attenuator desSign ........cccveevveeeveieeeviieeennns 1.4.3
deck drainage .......... ..1.1.20.3
epoxy coated bars.........ccceeveieeeviresiiie s 1.1.25.3
height ..., 1.1.21.1,1.4.8.1
JOINES weveeieie e 1.1.21.3
ON P/S SIADS......eiiiiiiceee e 1.1.17.2
pour schedule .......... 1.1.18.4
presence and location. 1.1.21.2
rails on .....ccoeeveeennn. ..11.211
reinforcing COVer ........coccvvieeiiiie e, 1.1.131
retrofit railS ......coocvverieniiee 1.1.21.2
SIdEWaAIK ......oeeiiiieiiie e 1.1.211
superstructure detailing ...........ccco...... 2.76,27.7.2
tWO-tube rail ..o 1.1.21.1
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Cure
€POXY CONCIELE ......evvviiiiiiiiiiiii e 1.1.20.5
LMC placement ..........cccevviiieniiciiiieeenine 1.1.20.5
overlay scheduling...........cccocvveveiniciicennn. 1.1.20.5
overlay time ........ccooveieiiiee e 1.1.20.5
polymer concrete ....1.1.20.5
unreinforced bearing seat..........c.ccccceeeennee 1.1.195
Curing
CONCIELE. ...t 1.1.12.4
.1.1.20.5
POlYMEr CONCIete......ccevveveviieeeiiieeeriiee s 1.1.20.5
Curve
bent intersection dimensioning..............cccvee... 2.7.6
column interaction .............cc........ 1.1.10.2,1.1.11.3
force deflection.........cccocvevieiiiiiicniiiee, 11.4.2
horizontal.........cccccovviiiiiiinie, 1.1.4.2,1.4.8.2
intersection angle dimensioning.............ccc...... 2.7.3
ON SEIUCTUNE ..oeeiiiiiiiieee et 1124
rail selection ..........cccoeveviinieennee 1.1.21.1,1.4.45
seismic load deflection ............cccccceeiiineennne 1.1.4.2
VertiCal......oocvevieiieiecec e 1.1.20.4,1.2.1.8
D
Datum
City of Portland............ccccevieniiiniiiiiciec 2.7.3.2
North American Vertical ......
National Geodetic Vertical...
plan and elevation details................... 2.6.1,2.7.3.2
Dead load
beam camber ..o 1.1.171
bearings......c..oevviiiiiee e 1.1.19.1

bent widening ... ..1.1.9.3
box girders........ .1.1.16.1
camber diagrams..........ccccceeennee 1.1.17.1
€OMMON MEtriC CONVErSIONS ........ccevveereerneens 15.7
deck forms.......cocoeiiiiiiiieeee 1.1.7.1,1.443
falSeWOrK ......coovviiiiiiiiii 1.1.20.4
interim crossbeam reinforcement............... 1.1.13.3
overlay loading ....1.1.20.5
seismic loading.... ..1.1.10.2,1.1.11.3,1.1.11.4
SOUNAWAI ... 1.4.2.2
structure widening ......1.1.14.2, 1.1.15.10, 1.2.1.12
ULIHEIES oo 1.1.71
wearing SUrface.........ococevveeeeiiiie e 11.7.1
wingwall Construction ..........c.cccccvvervreieenenen. 1.1.8.3
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accesS holes.......occvvviiiiiiieiicc e 1.1.15.6
allowable formwork .. .1.1.15.11,1.4.4.3
beam seat elevation.............cccceeveenieinnnne. 1.1.14.2
bent joint details............cccccveeenee 1.1.20.2,1.2.1.10
build-up (superelevation) .............cccceeerueeen. 1.1.17.2
build-ups (camber).........ccccceeeneeee. 1.1.17.2,1.2.1.8
clearances (rebar)........cccceveeveevireniieeenns 1.1.13.1

closure pours .... 1.1.14.2,1.1.15.10, 1.1.20.4
CONCIELE ....ovviiiiiiiiccic e 1.1.12.1
concrete (general NOtes)........ccovcvveeeneeeennnen. A2.7.3
construction joint.......... 1.1.18.2,1.1.18.3,1.1.18.5
continuous over bent ..........ccccooceeeiiiieenns 1.1.14.2
continuous reinforcement ............ccoceveenes 1.1.14.2
corrosion protection ............. .1.1.25.3,1.1.25.4

cracking control....
design and detailing.

diaphragm steel ..........ccceveeiiiiiiiniiicieens 1.1.135
AraiNage ......cooiiiiieiiiie e 1.1.20.3
drainage, p/sslab ..o, 1.1.20.4
epoxy coated rebar (general notes).............. A2.7.3
exXpansion joiNt..........cccecvvereerneenns

expansion joint seal .

glued laminated (general notes) ................... A2.7.3
interim reinforcement............cccocccveieene. 1.1.131
joint BIOCKOULS .......oeiiiiiieiiiccie e 1.1.20.2
jointdetails........ccooeveiiiiiniiee 2.7.9
joints, rail........... 1.1.21.3
laminated timber ..........cccooeviiiniii 1.3.2
overhang brackets ..........ccoocoveiiiiiiiiniinene 121
[0)V=1 1 =T Lo SR 1.1.2.3,1.1.16.7
OVETIAYS ...t 1.1.20.5
P/t OVerhangs ........ccccvevvieneeiiceicnc e 1.1.16.3
plan detail references ..........cccccoeeviiiinienenne A2.7.1
plan detailing............

post-tensioned ..
pour schedule ...

POUF SEQUENCE ..o
(on) precast prestressed elements............. 1.1.14.1
SCreed ....evviiiiiiiiiece e 1.1.14.2,1.1.20.4
SHITUPS .o 1.1.14.2
striping, durable inlaid...............cccceoiieenns 1.1.20.1
structure stability .........c.cceoveiiiiniiniee,
structure widening

typical SECHON .......ccoevviiiiiiiiei e

typical section detailing..........cccccoveeviieeennnnn. 2.7.7.2
ULIIEIES 1 1473
utility hanger inserts..........cccccoeveen. 1.4.7.3,1.4.7.6
vibrations during placement....................... 1.1.20.1
WIAENING . .ee et 1.21.2

Deck elevations

deck plan details..........cccoviiiiiiiiiiiieee 2.7.6

Deck Plan

drawing SCales.........ccocvvviieiiiiiie e 2.7.6

Deck screeding

GENETAl ..ot 1.1.20.4
Deficient
location of curb..........ccoccviiiiiiiiiie 1.1.21.2
OCCUPANE FISK ..o 1.1.21.2
post setback ..... .1.1.21.2
rails.......... .1.1.21.2
rails, retrofit........cccovvverevieine 1.1.21.2
Definitions
geNeral ....c.cvvcieiiiiiieee Appendix 1B
Deflection
camber diagrams..........ccocceereernnen. 1.1.17.1,1.2.1.8
ClOSUIE POUN ...t 1.1.14.2
elastic.............. 11112
force vs. (Fig) ......... ..1.1.4.2
foundation modeling... 114
interim reinforcement............cccccoeiniine 1.1.13.3
longitudinal restrainer...........cccccoveveiieennenne 1.1.11.3
overlay effect........ccoviiiiiiiiie 1.1.20.5
pile fOotiNg .....cooveeiiiiiie 11.4.2
required to activate. ..1.1.4.2
screeding................ .1.1.20.4
single Mode responSse ........cccoeeevveeeriineeenne 1.1.11.3
Deflections
beam camber ..., 1.117.1,1.2.13
cast-in-place........ .1.1.16.1
foundation springs.. ..1.1.4.2
shrinkage camber...........ccccoviiiiiiiiiieens 1.2.1.8
timber decksS ..o 1.3.2
Delamination
deck overlays ........ccoceiiiiiiniie 1.1.20.5

deck preparation.. .1.1.20.5
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alternate designs .........ccccevvieeniiieeeiieeee
anchor BOItS ........cccooeiiiiiiiiee
anchors (CONCrete) ........covevveeeriiee e,
accessibility standards...........coocoveevvieeeiiinenns
attenuators...............

bicycle rail .......cccoovveeiiiiiece e
bolts and connections............ccccceeeeviciiiieeeeennn.
DrAgES .
buildings under bridges...........ccccoviiiiinienenne
cables and turnbuckles.....
camber.......cccevvveeeenn.

CIP superstructures.
Clearances ........ccccceeeviciiiiiie s
cofferdams and seals..........c...........

COlUMNS ..o

concrete strength ...........ccccceeeee.
culvert...............

deck drainage ... .
deck overlays.........ccooevieenieiiiicnieeees
AeVIAtION ....eeiiiiiieeiiee e
drilled shafts.........cccoveeviiiniiien

dynamic iSolators .........ccceeeveeeeiiieeeeiieeee
falsework towers ..
flood...
footings ..........

foUNdAtioNS .........eeiiiiieriie e
foundation modeling ........cccoccveeviireniiee e,
fundamental deciSions...........cccoceeveiiiieeinieenn.
[o <] 01T - | SRR
highwater .........coccceeiiiininenn
hydraulic recommendations....
interior bents .........ccccocveeieenn.
JOINES v e e
liVe 10adS.......cvvieiiieeiee e
MELTIC UNIES ..eoviiiiiiiiie e
pile foundations............ccooceeiiiiieniiiciieee
precast elements .....
prestress tendon path.
protective screening....
rail retrofit.......coooeeeii e

retaining StruCtures ..........ccccevveveeiieeeniieeee
roadway standards.............ccceeuven..

security design considerations...
(LTI ][

SEISMIC reStraiNersS.......cccceeeeeeviiiieeeeeeeeeciiiens

sign, signal and luminaire supports ............... 1.2.2
soOUNAWaAIIS .......cvvveeeeciiiei e
spread footiNgS ......ccevvvvveeiiiee e

Steel SrUCTUIES ...occoveiiieeee e
strutted abutments
support towers .....
technical bulletin ..
temporary WOrkS ........ccooceeeiiiiiiiiiee e

L8] o= USRS 1.3
UNAEIWALET ...vvviee et 1.1.6.1
WEIING . .eeeeeiiie e
wingwall ...
ULINtIES oo

Design checks

final design .......coccveeiiiiie e 1.1.2.12

Design deviation

FEQUEST ..ot 111

Design costs

Designer

Detail references

Detailing

added for SeiISMIC .......ccccccvveiieiiiiiiiiice, 1.1.10.7
checking certification............ccccoeeeeeniinenne 1.1.19.2
communication with drafter .........2.1.2.1, 2.4.1, 2.5
constructability............ccooeeiiiiiiniii e 1.1.21
deck screeding .......cccveevevieeeiiie e 1.1.20.4
final design.............. .1.1.2.12
flex polymer overlay ............ .1.1.20.5
foundation and hydraulics ... ... 1.1.31
foundation.........ccoccoevvveiinciice 1.14,11.42
gutter profiles........ooovieiiiieeee 1.1.20.3
iNSpection report reVIiew ............c.cccceeeeeeene 1.1.20.5
LMC/MC 0Verays.......cceeeiiireeiiiieenieeeens 1.1.20.5
overlay criteria..... ....1.1.20.5
rail replacement... .....1.1.20.5,1.1.21.2
FEVISIONS ...ttt 2.7.10
Seal ON PIANS ..c..evviiieiie e 243
SEISMIC AESIGN.....eiviiiiiieii e 1.1.10.4
stage CONSLIUCLION ........cocuveeeiiieeiiiiee e 1.1.83
structure Widening .........c.ccceveeiveeneencneeenn. 1.1.14.2
final plans ..o 271
NUMDETS ..o A2.7.1
plan detail........cccooeveiieiiiieee e 271,276
backwalls..........c.cooieiiiiiiiii 1.1.8.8
DENES.....oiiii 2.7.8
CIP SUPErSIIUCIUIES.......ceeeiirieiriiie e 1.1.15
COIUMNS(SEISMIC) ... 1.195
CONCIELE....oeiiiiiiiiiiiii s 224
AECKS ..o 1.1.20.1
alvaniZing ......cooveiieiiiieeeee e 1.24.2
interior bents ..1.1.9.1
JOINES ¢t 1.1.20.1
post-tensioned Structures.............cccccveeennee 1.1.16.8
PraCtiCeS ...viiiiiiieiiie ettt 2.2
PreCast.. ..o 1.1.14.1,1.1.14.2
FEINfOICING...cvviiiiciicicec e 2.2.6
segmental CONSLruCtion ............c.ccveeviveenee 1.1.16.5
seismic ..1.1.95,1.1.9.6,1.1.9.8
steel structures....

structural steel..... 2.2
SUPEISIIUCTUIE ....eeveieeeeieiincee e 2.2.6
timber StruCtures........oooeiviiiiiiieceee e 1.3
using standard drawings .......... 11.1.2,24.2,2.7.2
ULIIEIES e 1.4.7.3
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CONCIELE ...ttt
deck plan .......
dimensioning.....
drawing scales..
MISCEIlANEOUS .......coviiiiiiiiiiie e
reinforcing steel
sheet layout .......coocvev e
SEEEI .

superstructure...
TSEL it

Bridges .....oovviiiiie
plan and elevation detalils ....
traffic handling ........cccoeeviiiiine

Development of reinforcement

ANCNOIS ..o 1.1.23.1
[o70]00] o] (=111 (o] o USRI 1.1.131
flexural .............. ...1.1.10.1,1.1.13.1
hooks required..........ccccoeevveeennnnen. 1.1.9.9,1.1.131
longitudinal ..o 1.1.10.3
TENSION ..ot 1.1.13.1

Diamond grinding

class | deck prep......ccoocvveeiiieeniiiieeiieeee 1.1.20.5

Diaphragm

ACCESS hOIES ....oeviiiiieeciiee e
beam restraint...
beam steel ........ .
delayed Pour.......cocceviiiieeeiiee e

drain holeS ......vvvveeeeeeciieee e

intermediate cross frames ...........ccccccvvveennn. 1.2.1.3
jacking requirement ..........ccoccvevieniieneenne. 1.1.19.3
P/SDeaMS ..o 1.1.13.5
reinforcement.........cccveeeeeeieiiieiee e 1.1.135
seismic

steel structure widenings .........c..cccoeevveenne 1.2.1.13
structure Widening.........cccoocvveerieeenineennne 1.1.15.10
utility attachment..........ccccoceieiiiniicee, 14.7.3

Diaphragm beams

Dimension

Dimensioning

acCeSS NOIES .....evvveiieeieee e 1.1.15.6
detailing.....ccccoceevveennnne 1.1.135,1.1.14.2,2.7.7.3
locations...... ...1.1.14.2
restraints..... .1.1.14.2
steel...... ..1.2.1.3
TMBDET e 1.3.3
ACCESS NOIE ..o 1.1.15.6
bearing seat... ....1.1.19.2,1.1.19.4
BUIldINGS ... 1.4.10
COIUMN .. 1.1.95
deck screeding ........ccceeevveeeiiiiiesiecee 1.1.20.4
end Dent ......ceeiiiiieee e 1.1.8.13
end panel.......

interior bent ...

metric plan..... .
Pl e 1.1.5
PrECISION ..ottt 223
rail height........ccocoiiiiinie 1.1.20.5
rail joint SPacing .....cccceeveerieiiieiiecnee e 1.1.21.1
reinforcement .1.1.13.1
11 0]= 1o PR OPR TR 11.3.1
CONCIELE ...t ettt 224
examples. ..2.2.3
general ................ ..2.2.3

plan & elevation... e 2.7.3
reinforcing......coocveviveee i 2.2.6,2.2.7
SEEEL..eeeeee e 225

Dimensioning precision

OENETAL .. 223

Direct discharge

drainage (deck) .......ccccveveeeeviiieniiie e 1.1.20.3
FOOLING. ..o 1.1.9.9
PIlE CAP eveeeie et 1.1.8.6
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ArCHIVING ...eeiiiiiii e 2.10
aS CONSIIUCEE ...oeovvee e 2.7.10
lead dULIES .....oeeeiieiiiiiee e 2.5
signing title blOCK ........cccvevvieeviieeee. 2.4.2,2.4.3
CAD fil@S .. eieiiiiiiie et 2.1.2
Cell libraries .......ccuveevveeeiciee e 2.1.3
computer Qided ..........ooceeeiiiiieniiee e 2.1
detailing ....ooveeveieeeee e 2.2
diIMENSIONING.....ccoiiiiiiiiieee e 223
[o 1 C=Tox (0] 4 VY= (U] o SRS 2.11
liNE WOTK.....ovviieeee e 2.2.2
IMENUS eevie e e e e e e e 214
SCAIBS....iii e 2.1.6
SEed fil€S...uuvieiiieeeiie e 2.1.5
TEXE e 221

Drafting guidelines

Drainage

Drains

Drawings

GENETAL ..ttt 2.1
beam seat........ccocveiiiiiiiii 1.1.8.11
COIUMNS ..o 1.1.20.3
AECK i 1.1.20.3
galvanizing.......cccoceeeiiieniieee e 1.24.2
overlays ............

wearing surface

beam S€at......ccccceeveuvvieieeeeiceee e 1.1.8.11
bent details ........coovcvvivieeeei e, 2.7.8.2
bottom slab details...........ccoceeviiieiiiireinnen. 1.1.15.7

box girders...... ..1.1.15.7,1.4.7.4
COIUMN L 1.1.95
AECK e 1.1.20.3
deck plan details...........cccc...... 26.1,2.7.3.1,2.7.6
galVaNIZINg .....cveveeiee e 1.1.20.3
as constructed ........ 213.1,27.2,2.7.11,2.7.11.1
DOFAEIS. ..ot 2.3
ChaNQES ....ooeeiiiieee e 2.7.2
final drawing numbers............c.ccoeiiiiiiennn. 241
identification tags .......c.ccovvveeiiiiiinec e 212
layout for large projects ..........ccoevevvveeriincnnenn 2.7.1
PIOLEING «veee e 231,238
project completion...........ccccevviiieiiiee e 2131

requesting NUMDErS .........cccevviiieiiiie e 241
revisions............... ...2.7.10
SCAIBS...eeii e e 2.1.6
standard........cccceeeeeeiiii e 21.1
title block NnUMbErs..........ccooceveeeiiiiee e, 2.4.2

Drilled
concrete anChors.........oovveeeiieeenieec e, 1.1.23
holes (tIMBEr) ..o, 1.3
holes (utility attachments)..........cccccovcvveriieeenne 147

Drilled shafts

CAPACILY .veeeinreee ettt 1155
AOWNAFAG. .. .eivieiriereesieceee e 1.1.55
embedment ........ccccoveieiiiee e 1155
foundation modeling.........cccccecveenne 1.1.4.1,1.1.4.3
OENETAL ... 1.1.55
group effects..... ...1.1.5.5

settlement......... ..1.1.5.5
spacing.... ..1.1.55
TESHNG et 1.1.55

UPITL. e 1.15.5

Drilling

concrete anchors.
holes in concrete ..........ccccveevveeeeneen. 1.1.22,1.4.75

Dynamic Isolators

GENETAl ..ot 1.1.10.9
E
Earthquake
column details ........ccoooveriiiieenice 1.1.9.5

dynamic isolators.... .1.1.10.9
foundation modeling... ..1.1.4.2
restrainer design.........cocceeevieeeriiiee i 1.1.11

Earthquake restraint
deck plan details . .
general NOES........eeiiieie i

Economics
structure 1ayout.........cccveecveeevcireeciie e 1.1.2.3
SETUCEUIE tYPE oo 1124
Elastic
analysis (SeiSMIC) ......cccceeveeeriuneenn. 1.1.4.2,1.1.101
seismic restrainer design .........cccceveevevveennnnn. 1.1.11
Elastomeric
bearing pads.........cccceevviveeniinnenns 1.1.19.1,1.2.1.11
concrete ....1.1.20.5
BIST e 1.1.20.2
pad clearancCe.........ccccoveeeiiieee e 1.1.19.4
placement........cccceveie e 1.1.19.4
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Electrical
CONAUILS (ACCESS) .vvveeirrirreiiiieeriieeesereeeseeens 1.4.7.2

Electrical Conduit
at expansion JOINtS .......cccceevveeeiieeeiiiieeens 1.1.20.2
deck plan details

Electronic Files
drawing database ...........cccceiiiiiiiiiie i 2.8.3
transfer to consultants ..........ccccovevveeiiieesiieeenns 2.9

Elevation view

Dent.. .o, 2.7.8.3
final plan sheet.........c.cccooiiiiiiiniiee 2.7.3.2
general.......cccoouue 2.7.3.2

longitudinal beams...
railroad clearance .
TSEL SNEEL ... 2.6

Elevations
bearing pad.......
bottom of beam.....

deck plan notes........

design flood ...

end bent.........

fOOLING ..

high water ...

[T 10 e [T o 1 o SRR

top of crossbeam ..., 1.1.14.2
top of footing...... .1.1.31,1.1.84
top of Slab ....eeeei 1.1.17.2
wingwall ......cccoeeviireiiie e 1.1.8.2,1.1.8.3

Embankment

Did IEM . 1.1.3.1
placing SEqUENCE.........cccvvveeeiieeeiieee e 1.1.8.3
rail joint ............. ..1.1.21.3
L4101 o TSR 1.1.3.1
wingwall SIope........cceeeiiiiiiii e 1.1.8.3

Embedment
CONCIEte INSEMS ....ccvveiieeieeiie e 1.1.11.2
drilled @anchors..........cccoveeeiiiieniceeee 1.1.23.2
fOOLING. .o 1.1.4.2
PHlE e 1.1.8.6
Pile fIXITY. .o 1157
rail POSt......ccvevvieiiiiiieeiieeee 1.1.21.1
soundwall pilaster footings ..... 1421

End bents
detailS.....ccoveveiinie e 1.1.8,A1.1.8.7
GENETA .t 1.1.8

End panel
CONCIELE....eeiiieeiieiieree e 1.1.12.1
Criteria for USE.......oocvvvieriiiiiciiccec e 1.1.2.7
general ............. .1.1.8.12
overlays............ .1.1.20.5
general notes.... ..A2.7.3
reinforcement .........cccoeveee e 1.1.25.3
ULIlIEIES .o 1.1.21.3,1.4.73

Engineering judgement

foundation modeling...........ccooeviiieiiiiiiennen. 1.1.4.2
OVETIAYS ..ot 1.1.20.5
FAUIS ... 1.1.21.2
structure modeling..........cccevvivieiiiiiniieens 1.1.10.4
Environmental
cultural reSOUrCEeS..........cocvieieeiiieiiciiceiens 1129
deck drainage........c.ccoeeeviveeiiiieeseee e 1.1.20.3
structure appearance ...................... 1.1.2.3,1.1.29
weathering steel .........cccccoviieiiiiiniiee e 1211
wildlife passage........cccovevevieniciiiciiiieeens 1.1.2.2
Epoxy
ANCNOIS.....iiiiiii 1.1.231
bonding agents..........cccociviiiiiiiiiiiiice 1.1.12.3
coated reinforcement....... 1.1.13.1,1.1.20.5,1.1.25
concrete OVerlay ........ccceecveevieiiieiiniciceene, 1.1.20.5
OFOUL e 1.1.23.3
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Epoxy coat
COITOSION ProteCtioN .....vvveevvieeecivieeeiiee e 1.1.25
reinforcement (overlays) .........cccceevueeeennen. 1.1.20.5
reinforcement (General Notes) ...........c.c....... A2.7.3

Epoxy coated
prestress steel (General Notes).................... A2.7.3

Epoxy coating

COITOSION ProteCtion ........ccovcvveeeriiieeeiiieee e 1.1.25
Erection

JOINE SELtING...cvviirieiieeiec e 1.1.7.3

WEIAING ...ceeiiii e 1221
Estimate

added seismic design COStS.........cccceeveeenes 1.1.10.7

Cable COSES...ooiiiiiiiice e Al1.2.5

deck overlays.........ccooevieeniiiiiicnies 1.1.20.5

fINAL e

seismic..

TSEL .ttt
Excavation

adjacent to buildings ..........ccccoviiiiniineee. 1.4.10

cofferdam ........ccceoviiiiiieii e 1.49.6

adjacent to railroads ....................

end bents

footings (undisturbed material) .................... 1.1.3.2

MIES e 1.1.3.2

Existing beams
widenings..........cceeennee 1.1.14.2,1.1.15.10,1.2.1.12

Existing bridge

buildings under ..........ccccoiiiiiiiiiinie 1.4.10
AELOUT ...

footings

information only plans...........ccccoceeiiniiinne 2.7.10
listing drawing numbers ............ccceeieniieeene 2.7.10
microstation models............cocoeevviiniinicennn. 2121
NAMES ..ot 24.1
plan and elevation details ............cccceevevveennnen. 2.6.1
FAUIS e 1.1.20.5
utility attachments ........c.ccccceeevcieeeiiee e 1.4.7

widening............

Existing footings
footing plan details ...........c.ccoovviiiiiiiicnen, 2.7.4
buildings adjacent to ..........cccccovvveiiiiienineenn. 1.4.10

Existing Name Plates
GENETAl .ot 1.4.6

Expanded polystyrene

FEMOVAL..coiiiiiiiiii e 1.1.8.8
Expansion
bearing .......cccoviiiiii 1.1.19.2
footing modeling .........ccoeevviiieiiiie e 1.1.4
joint blockouts .......ccccoevveeeiiieene 1.1.20.2,1.2.1.10
joint couplings (conduit) ..........ccceevineeennnen. 1.1.20.2
joint details .... ..1.1.20.2,2.7.3.2,2.7.6
JOINTS .ot 1.1.8.6,1.1.20.2
support condition detailing ................. 2.6.3,2.7.3.2

Expansion joint

access.....
detailing

integral bent.........cccoeeiiiiinii e, 1.1.8.4
OVEMNAYS ... 1.1.20.5
rail detailing ........ccoooveiiieiiie e 1.1.21.1
replacement.........coveivieriiniienie e 1.1.19.3
seals............. ....1.1.20.2
seismic . ....1.1.10.2,1.1.11.2
setting... ....1.1.20.2
WEIAING ..o 1.2.2.1

Expansion joint filler
between bearings .1.1.19.5
bridge rail........ccccovviiiiiniie 1.1.211

Experimental features
GENETAl ..ottt 1.1.2.10
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Fabrication

F
anchor SIEEVE .......cccceevcvveeeiiiie e 1.1.24.2
CADIES oo 1.1.11.6
steel beams ......cccocvevviciie 1.2.1

Fabricator

reinforcement.........cccceeeeeeiiciiiiee e, 1.1.9.1
steel beam ......ccccevviiv i 1.2.1
welding procedures..........coocveeiiiieeniieeennes 1.2.21

Factor of safety

INSEIS Lo 1.1.11.2
overturning............... ..1.1.85,14.23
resin bonded anchors . 1.1.23.2
Seal deSIgN.....uevieiiiii i 1.49.6
soundwall footings ..........cccvvevveiiicniiiiiee, 1.4.2.3
strutted abutments.............ccoceiiinin, 1.1.85
utility @anchors.........cocveeveviiiicicee 1.4.75
Falsework

beam support........ccccceciiiiennens 1.1.18.1,1.1.20.4
box girder ..o 1.1.18.1,1.1.18.3
deck SCreeding.......cccveeveenieenieenie s 1.1.20.4
settlement (interim reinforcement)............. 1.1.13.3
SIADS .

Fasteners

structure selection
temporary works ..
T-DAM ..eeviiiice e

ANCNOTS ... 1.1.23.1
DOIS . 1.2.6
general notes .........cceevveeenee. WA2.7.3
mechanical (spiral splicing)..... ..1.1.9.6
MELIIC .ot 15
SEISMIC .ttt 1.1.11.2

Federal Specification

CADIES oo 1.251
turnbuckles ... 1.251

Federal-aid

Fence

accessibility standards.............ccceeeviieenninenn.
alternate designs ........cccceveeiveeniiniiieieens
debris from demolition ...........ccccceeiiiieenns
special design considerations.
unusual structures ..................

ProteCEIVE ...t 1.445

Fencing

FHWA

combination rail/fence ..........cccccoccveiiinnenne 1.1.21.1
OVEMAYS ... 1.1.20.5
ProtECHIVE.....oviiiiie e 1.445
ACCESSIDIlILY ...eeeeveeeiiiieee e 1441
ClearanCe.......c.cooviviieiiciie e 1.4.8.1
deck protection...........cccocveeennen. 1.1.20.5,1.1.25.4

...1.1.2.10
..1.4.4.1

experimental features.
inspection walkways...

large structures....... .1.1.2.10
MELrC CONVEISION ....ccvviieiieeee e 1.5
proprietary items........ccccocvvviienieniicnceene 1.1.2.10
FaIS ..o 1.1.21.1
SEISMIC ..vvvvieeee et 1.1.4.2,1.1.101

special design considerations ... ...1.1.2.10
unusual structures... .1.1.2.10
utility attachments..........cccocveienienneniecee, 14.7.2

Field splices

Fill

Filler

Fillet

steel QIrders.......cccvcvevvevieiieenic i 1.21,1.2.1.2
CONSLrUCtiON SEQUENCE ......ovuveevieiiierieeiieeens 1.1.8.3
end bent design........cccevveeeiiiee i 1.1.8.1

lateral against columns . 1.1.84,1.1.94
slope protection... ..1.1.2.8
waterway openings. e 1.1.2.2

WIingWalls .......ceeeeiiiiiiiiieiieeeee 1.1.8.2,1.1.8.3

Fillet welds

Final design

expansion joint seals.. .1.1.20.2
joints in bridge rail ..........ccocoeeiiiiiiniies 1.1.211
weld detailing........ccceeveveeiiiieecie e 2.25
OENETAL ..eiiiiiiii e 1.2.2.2
SHfENErS...ueiieii e 1215
[o < 01T - | 1.1.2.12
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Final plans

Finish

0ENETAL..ccoiiiiiiiiie e 1.1.2.12,2.7
PIOttING PrNTS .vveeveiiee e 2.8
concrete finishes..........coccovieiiiiee 1.1.12.2

Finishing machine

Fixed

Fixtures

deck screeding.......c.cceeveeveeeiiiieeiiin e 1.1.20.4
bearing.......cccooveiiiiii 1.1.19.2
columns (spiral reinforcement) .................... 1.1.9.6
footings (strutted abutments)...... 1.1.85

foundations ....

iNtegral Cap .....ccovvvveiniiieeiee e 1.1.8.6
pile head (footing modeling) ........... 1.1.4.1,1.1.4.2
support condition detailing ..............ccceeeueee. 2.7.3.2
supports (pour schedules) .........c.cccccveennne 1.1.18.1
supports (seismic modeling).......... 11.4.2,11.104
detailing «...coovviiiieiceec e 275

Flange shear connectors

0ENETAL..cciiiiiiiiie e 1217

Flange welds

Flood

Floods

gENETAl..ccciiiiiiiiee e 1.2.1,1.2.2.3
cofferdam......cccuveeeieiiiiiiiiie s 1.4.9.6
AESION et 1.1.2.2
EXITEIME ..ot 1.1.6.1
hydraulic data details .............ccceeiieiiinnenne 2.7.33
foundation considerations.............cccccceeennee. 1.1.2.2

Footing Plan

Footings

Forming

Forms

CAD fil€S .o 212
details.....cocveiiinie 2.6.1,2.7.2,2.7.8.4
drawing identification.............cccccoveeeiiieeeninen. 231
GENETA .ot 275
scales... .2.1.6

utilities ..

concrete aggregate Size.........ccccoveereieiinens 1.1.95
concrete(general NOteS) ........cccveevveverineeenne A2.7.3
details.......cooevenienne ...2.7.3.2,2.7.85
embedment ............ ..1.1.3.1,1.1.3.2
general considerations .. ... 1.1.31
MOAEliNG.....coviiiiiiieee e 1.14.2
pile embedment.........cccocoiiiiiiienii 1154
plan SCales .......ooevviiiei 216
PlaN. .o 275
reinforcing... .1.1.9.7,1.1.9.11,1.1.13.1
sealS.....cccveerneene ..1.1.3.3,1.4.9.6
seismic detailing.......c.ceevveiiienieinie e, 1.1.10.3
seismic retrofit...........cccceeenenns 1.1.10.1,1.1.10.5
SIOPEA....eiiiiiiic e 1.1.9.12
SOUNAWAIl ...t 1421
strutted abutments...........ccccoeviiiiiiiees 1.1.85

w1131
..1.47.4,275

substructure choices ..
utility placement...

WINGWAL. ..o 1.1.8.3
backwalls for end beams...........cccccccvvveneen. 1.1.8.8
sloped footings .... .1.1.9.12
steel beams.......ccccvevvevi i, 1.2.1
AECK . ..ciiiiieiee e 1.1.7.1,1.19.1

stay-in-place................. 1.1.14.2,1.1.15.11,1.44.3
SEEM..eiiiiii i 1.1.18.3
WINGWAL. ..o 1.1.8.3

Foundation design

[o <121 - | PR 1.1.5

PrOCESS ...ttt 1.151
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Foundation designer

cofferdams........cccccoeeviieiieceeicine. 1.1.3.3,1.4.9.6
earth restraint.........cccceeceee e v 1.1.3.2
mMOodeling .....ccoeeviiieiiiie e 1.1.4,1.1.104
PIlING cereeeiee s 1.1.5
substructure ChoICES.......ccccovviiiiieieeeiiiiiinns 1.1.25
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Data Sheet.......ccccvvvviveeiiee e 2.1.2,2.7.4
0ENETAL..cciiiiiiiiiee e 1.15.1
modeling ..
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substructure choices..........cccceveveeeviieeesenenn. 1.1.25

Foundations

cofferdams and seals......................

footing embedment......
general considerations
MOAElING ..eeoiiiiiiiiiie e
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PIING e
seismic considerations .
seismic foundation recommendations ......... 1.1.5.6
soUNAWaAll.......c.uvvveeeeeiiceeee e 1.4.2
TS&L narrative.........ccccvveeeeeeicnnns 1.1.2.11,1.1.5.1
underwater considerations............ccccceeveenne 1.1.6.1

Fracture critical

Frames

Friction

inspection and maintenance access............ 1.44.2
steel detailing.........ccccoevvieiieiiiiii 1.2.1.1
WEIAING...cieiiiieieee e 1.2.2.1
catch basins.........ccovviiiiici, 11.2.1
cofferdam bracing ..........cccocoeveiiiiiiiiieennnen. 1.49.6
€N it 1.2.15,12.1.6
intermediate Cross ............cccovveeviiininiinenen. 1213
SEISMIC AESIGN ..o 1.1.11.3
utility attachment...........cocceeeviiieiiieciieeee 1.4.7.3
piles (SeISMIC) ......ccccvevveereiiiienne. 1.1.4.2,1.1.105
shear (shear [UgS) ........ccceeriiieiniiiiiiiieeee 1.1.11.2
soil (cofferdams and seals)............. 1.1.3.3,1.4.9.6
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Galvanized
anchor boltS........cccvvvevee e 1.1.24.1
bolts............... ..1.2.6.1
cables......ccccco...... 1.2.5.1,A1.25
CONCIEte INSEIMS ....vvvvveeeeeeciieeeee et 1.4.7.3
[T ] Lo 11| ST 1.4.7.3
Arain PIPe.....cocveeriiiieie e 1.1.20.3
pipe under end panels..........ccccocvveeniniennnnen. 1.4.7.3
silicon control ............. w...1.2.4.3
steel......ccoveeenn. ..1.21.1,1.24.1
turnbuckles....... ...1.25.2,A1.25
ULlItY SUPPOIS ..oeeeieiiieiieeeee e 1.4.7.3
Water liNES ....vvveeeeeeieieeee e 1.4.7.4
Galvanizing
GENETAl ..ottt 1.2.4

Gates Equation

General Notes .......ccccccevveeeiieeenns

Girders

general NOteS........oocvevieiiiieiiciieene 1.1.5.1, A2.7.3

.. A2.7.3
..1.2.5.2

cables and turnbuckles .

concrete strengths.........occeeveieeiie e, 1.1.14.1
end PaNEIS......coociiiiiie e 1.1.2.7
galvanize-control silicon .............cccceeveiiieenne 1243
OVETIAYS ..ottt 1.20.5
plan and elevation ..2.7.3,2.7.34

seismic cables..... .1.1.11.6
spiral reinforcing .. ..1.1.9.6
WEIING . 1.2.21
ACCESS ...vvverireeernneeanes ....1.1.15.6,1.4.4.4
aesthetic considerations... e 1.1.2.4
bent stability .........cccovoiiiiii 1191
box ventilation ...........ccocceeiiiiiiiiiiice 1.4.4.4
COMPOSIte StEEl ....ovvviiieiiiiiieic e 1217
concrete strength........ccoococeiinie 1.1.141
construction joint . .1.1.18.1
deck plan details ..o, 275
depths.....ccooiiiieiien 1.1.15.1,1.1.16.1
end bents detailing, steel girders ............... 1.2.1.10
interim reinforcement............ccoccooeeniinene 1.1.13.3
longitudinal elevation views............. 27.7.1,27.74
shear correction, skewed ...........ccccccveerneenne 1.1.7.6
ShipMENt........ooiiii e 1.1.14.1
steel design ....cccceveeceee e 1.2.1
steel detailing ..........ccoeeeeneenn.

steel maintenance walkways..
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Girders - continued

stem access holes .........covvveeeriieeiiiieenie. 1.4.4.4
stem flares .......ccoocveriiiiiec 1.1.15.4
SHITUPS oo 1.1.13.1,1.1.14.2
SHTUCEUIE tYPES wevvveeeeeiiiieieee e 1.1.24
superstructure detailing ..........occoeeeviieiiienenns 275
utility 10Cations .......ccocveeviiie e 1.4.7.1
welded shop lengths ... 1.2.1
WEIAING . .eveeiieieecie e 1.2.2.1

Glued laminated

General NOteS........oeviiiieiiiceeee e
timber bridges...
timber rail ...
Grade
accessibility standards...........ccccceeeviieennnnn. 1.4.4.1
bridge length............. .11.2,1.18.1
(2= 11 4] o 1=T SRRt 1.1.17.2,1.2.1.8
deck drainage ........ccccoevveeiniieeniie e 1.1.20.3
JEOMETIY .o 1121
OVETIAYS ..ot 1.1.20.5
steel material identification ............c.cccccee.ee. 1211
Grade line diagrams
detailing ......ooevviiiiie e 273
Gradelines
beam camber........cooceveeeiiiiinnenn.n. 1.1.17.2,1.2.1.8
SETUCEUIE tYPES .veveeiieiiieeeee e 1124
Guardrail
APPrOACKH ...t 1.1.211
DOX CUIVEIS.....oeiiiiiiiceee e, 1.1.211
see Bridge Rail .........cocoveiiiiiiiiiicc 1.1.21
Structure 1ayout ..........occveeveieiniieciee e 1.1.2.3
Gusset
PlAteS ..o 1.2.13,1.24.2
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Handrails
accessibility standards ..........ccccoocveeiiiiieenne 1441
WEIAING ..o 1.2.2.1
Hangers
INSPECHION ..o e 1.44.2
pipe detailing ......cccoeveiiiiiiiiiic e 2.7.6
ULITIEY o 1.4.73,14.7.6
WEIAING ..o 1.2.2.1
High water
design (bridge length)..........cccccceiiiinininens 11.2.2
High water elevation
design flood (bridge length)..........ccccooeevneenee 11.2.2
hydraulic data details..............ccccecverniennnnnn. 2.7.33

High-strength
bolts...ccviiiiiiis ..1.21.3,1.2.6.1
concrete anchors........cooveeeviiii e 1.1.23.1
SEEEL. it 1211
High-strength fasteners
geNEral ....ooeiiiiiiiiee e 1.2.6.1, A2.7.3
Highway Design Manual
design standards..........cccceeeiiiiiiiiiie e 1.1.2.2
roadway Clearances ...........cccoeeerveeneeseennne 148.1
Hinge
In-span (Seismic) .......cccceereernee. 1.1.11.3,1.1.11.4
PIlE CAP .eeeeiie e 1.1.8.6
plastic (SEISMIC).......cccuerveeriiiieiieieereee 1.1.95
Historical Bridges
protection of cultural resources................. 1.1.2.94
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HL-93
general NOES ......coouvviiiiiee e A2.7.3
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ACCESS..ecciirieeirrieesiree et e e 1.1.15.6,2.6.1
access through diaphragms.............ccccc... 1.1.15.6
box girder drain.........cccceeviiveniiie e 1.44.4
ArAIN e 275
drilling concrete......vevevee v 1.1.22
galvanizing drains .........cccocceeeiiiee e 1.24.2
resin bonded.........ccccoviiiiiieniiii 1.1.23.3
timber slotted ... 1.3.3
utility...oooveeennne ...1.1.7.1,1.4.7,27.7.3
vent (cofferdams) ..o 1.49.6
VeNtilation..........cveiieiiii e 1444

Hoops

column ................ 1.1.96,1.1.98,1.1.9.9,1.1.13.1
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0ENETAL..cciiiiiiiiie 2.7.33
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deck drains .....ccceeeeeeeeiivieeee e 1.1.20.3
[0 1= (o U | O PRURRIOOS 1.4.9.2
general considerations1.1.3,1.1.3.41.1.2.2,1.1.2.3
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AENUALOIS ..eeeviee e
deck preparation .........c..cccveeeiiieniiniiieneens
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FAUIS e 1.1.21.2
TESES woiiiiiie e 1.2.1.1,1.1.21.2
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AESION et 1.4.3

Index
CAD fil€S .o 212
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sheet for large projects.........cccceevveeriieeennnnn. 271

Index sheet
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International System of Units
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footing centerline .........ccoceevecveevinnnne 2.7.4,2.7.7.4
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Joints
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DEArNGS ....vveeeiee e 1.1.91.2 Location Map
DIAQE ..o 1.1.7.2 SCAIES .t 2.16
AEEOUT ...t 1.49.2 TS&L plan and elevation ...........ccccceveerviennene 26.1
PErMIt trUCKS ...coeiiiieiiiie e 1.1.7.2
SOUNAWAIIS ... 1421
SUICharge .......ocvveiiiiiiiee e 1.1.85
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CAD fl€S ot 212
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elevation VIEW..........ccocveiiiiiiiic i 2.7.7
AEDIIS ..o 11.6.1 deck plan detailing ..........cccocveeieniiiiniiiicine 2.7.7
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plan details..........ccocoviiiiniiiiiieeee Lumber
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bearing................. 1.1.19.2
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AU ..o 11.7.1 M
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dynamic isolators ..........cccecverveiieineciieens 1.1.10.9 deck drains........ccceeveeeeiiiie e 1.1.20.3
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hydraulic ........ccccovvieeiiiieeeen 1.1.3.1,1.49.6 stay-in-place forms.................... 1.1.14.2,1.1.15.11
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WING o 1191
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Materials
anchor bolts .........cccceeeeieencinen. 1.1.23.1,1.1.24.1
demolition debris..........ccoceiiiieriiiiiiieeee 1.1.2.10
FOrMING v 1.1.8.8
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salvage .......... 1.1.2.9.7
SEEEI i 121
WEIAING . ..ceeiiiieieee e 1221

Mechanical anchors
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Changes .......coocverviiieeiec e 27.2,27.11
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Overlays
ACWS and membrane ................ 1.1.20.5,1.1.25.4
AECK i 1.1.20.5
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pedestrian.........cccoveeeiiiie e, 1.4.4.1,1.445
Owner
utility detailS........oeieiieiiiii e 2.7.6
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elastomeric bearing ..... 1.1.14.1,1.1.19.1,1.1.195
Painting
bearings ........cocevviiiiiiie 1.1.19.2
girder @NdS......cccveevciieevie e 1.2.1.10
INSPECLONS it 1.2.21
maintenance ........... 121,1211,1213,14.7.1
new or existing metal ...................
recoating existing metal
Parapets
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bridge rails ........ 1.1.21.1
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deCK JOINES ...cooiiiiiiiiie e 1.1.20.5
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Pile
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bearing capacities ............c.ccevverieinicneeenn, 1154
CONCIELE....eiiiieeiieiieee et 1.154
COVET PIALES ...t 1.1.5.4
cut off (cofferdam) ..........ccoceeviiiiiiiiiiinee 1.49.6
downdrag............. 1.1.54
embedment ...........ccocceeenne ..1.154
foundation considerations ... 1.1.3.1,1.1.3.2
foundation modeling..........ccccoeviiiiiiiieiiiiieenns 114
[0 (01U o LRSI 1142,1154
pullout CapaCIty.........coeviveeeiriieeiiieeeee e 1.49.6
SEISMIC deSIgN.....evevvieeeiiieeeiee e 1.14,1.1.10
sheet................. 1.49.6
splices .......cccoee. ..1.1.5.4
tip reinforcement..................... .....1.1.5.4
underwater considerations.................. 1.154,1.1.6
UPHITE e 1.154
Pile bent
SEISMIC AESION....veiiiiiieeiiiie e 1.1.4

Pile foundations

AESION ...t 1154

GENETAl ..ot 1.1.5.4
Pile cap

detallS ..o 1.1.8.6

pile embedment............cccoeiiiiiiiie, 1154

SEISMIC AESIGN....oiiiiiiiiiiicceec e 1.1.4

width considerations...........cccocceeiiiieenninnnn. 1.1.8.13
Piles

footing plan location ............cccccceeiiieeninnenn. 2.7.8.4

GENETAl ..ottt 1.15.1

SPACING -.veeeinireee ittt 1154
Pin & Loop

temporary barrier.........ccccoeceeeviieiniee e 1.1.21.4
Pins

support condition detailing ................. 2.6.3,2.7.3.2
Pipe

AICHES ... 145

drainage .......cccoocue. .1.1.8.11,1.1.9.5,1.1.20.3

deck plan detailing .........ccccceeverenns v 2.7.6
dimensioning....... ..2.2.3
hanger details..........ccccoocieeiiiiieniee e 2.7.6
pile (general NOtES)........cccvcvveiieniiiiieiieene, A2.7.3
PIES e 1154
pile (StIffNesS) .....ooviiiiiiiiii 1.1.4.2
ULIIEY o 1.1.71,14.73
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CAD fil€S ...t 2.1.2
deck detailing.......cccceevieieiiiiie e 275
details ..o, 243,272
[o <01 - | PR 2.7.3.1
footing details.........ccooveeviiiiiiiiiiie e 275

scales.............

Plan and Elevation

CAD fil€S ..t 2.1.2
AetallS ..oeeieiieee e 2.7.3
drawing identification ...........cccocceeeviiie e, 231
drawing SCale ........cceevviiiieiiiiieiee e 2.16
General NOtES........cocveeiieiiiciiccee e A2.7.3
TSEL .ot 2.6
Plans
CAD fil€S ..t 212
FINAL e 2.7
for information only ..........ccoccoooveniiiiicnienn. 2.7.10
0Organization ..........cccceeeveeevneeenieee e 212,231
plotting
revised
Plastic
CONCIELE ... 1.1.204
hinge (seismic).. ..1.1.9.5,1.1.10.2,1.1.11
moment (seismic) .... ..1.1.9.6,1.1.9.9,1.1.10
movements (SEISMIC) .......ccuveereeeirieeennieeene 1.1.11
Plate
bearing steel .........cccceciviiennens
diaphragms....
galvanizing..... .
GUSSEL .ot
PIlE TP oo
PIlE TOP 1o
steel detailing..........c.cccecvvennene
WEIAING . ..eieiiii e
Post-tensioned
backwall reinforcement............... 1.1.8.10,1.1.13.1
DridgesS ... 1.1.2.4,1.1.16
CONCIELE ... 1.1.12.1
creep & shrinkage.........ccccovveeiiiiiiiieens 1.1.16.1
design ............... 1.1.16
integral bents .... ..1.1.84
shortening.......... ...1.1.7.1,1.1.16.1
structure joints .......ccceecveeiiiieenns 1.1.8.9,1.1.20.2

Post-Tensioning
bearings. ... 1.1.19.2
deck overhangs........cccceeevieniciiiciiiiicces 1.1.2.3
duct conflicts .........ccoeeiiiiiiiien, 1.1.9.9,11.134
GENETAl ..ot 1.1.16
shortening... .1.1.7.1,1.1.16.1
staging..... ...1.1.18.4
strand duct placement...........ccccoccveerineenne 1.1.16.8
Posts
COIlISION ... 2.7.3.8
light detailing .......ccocovveeiiiiic e 2.7.6
Pour

bottom slab for CIP structures.....1.1.16.8, 1.1.18.1
closure pour ...1.1.8.13
deck pour sequences. ...1.1.18

diaphragm .............. .1.1.14.2
pour schedules..........c.cccvviiiiiiiiiiinicicee, 1.1.18
Precast CloSUre ........c.c.evveerieeniesieenee e 1.1.14.2
SIADS ..o 1.1.185

Poured Joint Sealer

Pouring

Precast

expansion joint Seals..........c.ccvcveereeriieennne. 1.1.20.5
against undisturbed material ........... 1.1.3.2,1.1.4.2
deck SeqUENCES .........ccovvieeiiiiieeee e 1.1.18
overlay limitations..........c.cceoveveinn e, 1.1.20.5
DAITIErS ..ooveiiiic 11.2.7
bent width provisions............cccccevveinciiene 1.1.8.13
elements (general) ........cccoeeeviieenns 1.1.2.4,11.14
general NOES.......uueevuere e e A2.7.3

members (corrosion protect.) ......1.1.25.2, 1.1.25.3
....1.1.2.4

superstructure details............ccoveevieeecinenens 2.7.7.1
VEISES CIP ... 1124
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Precast Prestressed Elements
stage construction, side-by-side units........ 1.1.14.3

Precast Prestressed Girders

(o7 11 4] o= RSP UPPRO 1.1.17.3
deck reinforcement .........ccccccveeviieciiieeens 1.1.14.2
general.......ccccoeueenne 1.1.2.4,1.1.14.2
structure Widenings.........ccovcvvveeiveesiiieeennns 1.1.14.2
Precast Slabs
ADBULMENTS ...oeeiee e 1.1.8.7
bent width provisions .. 1.1.8.13
[o7= 1171 o 1= SRR 1.1.17.2

general......cccoeieiiiiiieei e 1.1.24,1.1.141

Precast trapezoidal box
0ENETAL...ciiiiiiiiice e 1.1.16.2

Preformed expansion joint filler

expansion joint seals ..........cccccceevveriieneenns 1.1.20.2
Preservative

Treatment (general Notes) .........ccceevveeennnen. A2.7.3

WOOd treatments .......ccceveeeeeriee e 1.35
Pressures

cofferdam water .........cccocevveeeiiiiiiieee s 1.4.9.6

end bent SOl .......cccoovviiviiiieeiiice s 1.194

foundation bearing ...........cccocceeiiiiieniiinennes 1131

lateral earth.........ccoceevnnenn.

OVerburden.........coovveiiiiiie e
passive earth .
passive soil ....

strutted earth..... .
wingwall lateral ...........coceeiiiiiniiieeee 1.1.8.3
Prestressed
beamS ..o
concrete
concrete elements ........cccocveveeeiicniieieenn, 11.8.1
creep and shrinkage ...........cccceevveeiiiieenns 1.1.141
AESIGN oo 1.1.14
members(general Notes).........ccoceevvvveenineenne A2.7.3
PIlING ceeeeee e 1.1.42,1155
precast concrete details.................. 27.7.1,27.74
slabs and bOXes.........ccoceeviiiiiiniiiiiis 1.1.14.1

Prestressed members

end bent details.........ccccoovviiieieec e 1.1.8.7

interior bent details for slabs ..............c......... 1.1.9.2
Prestressed-precast

general NOLES........oocveevveeiic e A2.7.3

Prestressing steel
general NOLES........oocvvevieiiee e A2.7.3

Project Manager

existing name plates..........ccovveeeriieeiiiineennnne 146.1

OVEMNAYS ..o 1.1.20.5
Proprietary

bearings. ... 1.1.19.2

IEEMS . 1.1.2.10
Prospectus

Project ......ccccoveveieencnnen. 1.1.2.9.10.1, A1.1.2.9.10

Protective screening

Bridge rail .......cccceevvvveviiii e 1.1.2.6,1.1.21
general ......ooooeieiiiiieeee e 1.1.20.5,1.4.45
Pumping
water from cofferdam ..........cocccovviiienieennen. 1.4.9.6
Q

Qualified products list

bearings. ..o 1.1.19.2
JOINES 1. 1.1.20.2
OVEMAYS ..o 1.1.20.5
proprietary items..........cccoveerieeeniiee e 1.1.2.10
waterproof membrane ..o 1.1.25.4
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Railroad
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R
added rebar details..........occoeeeviiiiiieeee.
bicycle and pedestrian rail ...
bridge rail ........ccocoeeiiiiinns "
combination rail.........cccooveereeiieeniinieenieens
deck drainage ........ccccoeeveeiiiieeniiie e
deck finishing .......cccveevcive e
dimensioning.........coceviieeeniiie e, 2.2.3,2.7.6
end panel.......coceeviieeeiiie e 1.1.2.7,1.1.8.12
example calculations .. ...1.1.21.1,1.1.21.2
FINISH Lo 1.1.12.2
galvanizing......c.cooeveeiiiee e 1243
identifying deficiencies...........cccccvevenienne. 1.1.21.2
INSPECHION......eiiiiiiie e
OVET CUIVENS ...t
pedestrian......
plan details.....
post lengths ...
Fail JOINES ..o
required performance level........................ 1.1.21.2
retrofit guidelines ..........ccocoeeviviiiiciicee, 1.1.21.2
Selection........ooceeiiiiiiie 1.1.2.6,1.1.211
TEMPOTArY ...cceiiiiiiiiiiie e 1.1.21.4
HMBDEI e 134

clearance Diagram.........cccoceeeevveeene 2.6.3,2.7.3.8
clearances .....

considerations .
construction clearance..........c.cccocveereenneenn 2.7.39
design PermisSSiON .........c.ccocveeriiieeeiiiee e 11.1
design specifications..........ccccovevveeiieeeniieeennns 1.1.1
eXiStiNg tracks .......ccceeviveeeiiiieenece e 2.7.3.7
footing depth..... 1.1.3.1
gradeline detalils... ..2.7.35
protective SCreening.........cccveevveeeriieeesivneens 1.4.45

Railroad Shoring

Ramps

plan details.........cccoveeviieeciiie e 2.7.1,2.7.39
accessibility standards...........coccceeeviiienninenn. 1441
protective fencing.........cccoecveneeiiecnienieee. 1.445
SIdEWAIKS ......coviiiiiiiiii 148.1
WIAEhS ... 1.48.1

Recreational/Cultural Resources
ProteCiON.....ciiiiiiiiiiee e 1.1.294

Reference numbers

OENETAL .. A2.7.3
References

typical detail.........cccceeveeeeiiiieeciiieens 2.7.1,A2.7.1

deck plan ... 275
Reinforcement

abutment ..........

added shear

backwall..........ccoovvveeiiiiiiiii e, 1.1.8.10

bearing ..o 1.1.19.1

bundled..........cooovvieeiiiiii 1.1.13.1

bearing pad ........coooeiiiii e 1.1.19.4

column seismic.... 1.1.9.6,1.1.9.7

corrosion protection ...1.1.25
decK....oovvniiiiiennn. 1.1.14.2,1.6
deck overhangs........ccccoocveeiiiiieniiciiieeee 1.1.16.7
deck section detailS..........ccocoeeviiiiiiiiineens 2.7.8.2
development.........ccoceeeiiieeennnen. 1.1.10.2,1.1.13.1
diaphragms.........coeveerieiiieiiccee e 1.1.13.5

...1.1.23.2
.1.1.22,1.4.7.6

drilled embedment..
drilling through..

end panels..........coceeeee. ....1.1.25.3
field bent (general notes).........c.ccccocvvvieenien. A2.7.3
footing details.................. 1.1.9.10, 1.1.9.11, 2.7.8.5
GENETAl ..ot 1.1.13
general NOES........ccovueieiiiie e A2.7.3
headed ............. 1.1.13.1(16)
interim... 1.1.13.3
pile tip... .1.15.6
SNEAN ..., 1.1.131
SPIFAIS .. 1.1.9.6,1.1.9.8
SPACING -.veeeiirieeriiiie ettt 1.1.131
standard SIZeS ........cccooveriiiiiicii e 1.1.13.1
SHITUPS ...ttt 1.1.14.2
temperature ..........ccoocvveviieiiiiiiie s 1.1.13.1
splices ...1.1.13.1
welded.......ocoevveiieeneenne 1.1.9.6,11.13.1,1.2.2.1
WINGWAIS ..o 1.1.8.3
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Reinforcing steel

Removal

ANCNOTS ... 1.1.231
bent detailing .........ooovveeiiiiiee e 2.2.7
confining (SEISMIC) ....cccvvverieeeeiiiee e 1.1.10.2
cover (concrete)....... ..1.1.13.1
corrosion protection . ..1.1.25
detallS ..oooeiieeiie 2.7.85
drilling through .......ccooocvviiine. 1.1.22,1.4.75
epoxy coated (corrosion protection).............. 1.1.25
flexural development..........cccccvvevcieeiinnenn, 1.1.131
FOOLING .t 1.1.9
General Notes... .WA2.7.3
interim .............. ..1.1.13.3
iNterior DENES .......ccooovveviiiicce e 1191
1abeling ......cocoveeiiiii 2.2.6,2.2.7
IMNELTIC ceeeeetie e eee e e ee e es 15
OVETIAYS ..ot 1.1.20.5
SEISIMIC ..t e ettt 1.1.9
SPACING «.eeeeeeiiiee ettt 1.1.131
splicing........... ..1.1.13.1, A2.7.3
standard SIZES........cccoevvieeiiiiieiii e 1.1.131
waterproof membrane............c.cccooeniennn. 1.1.25.4
welded .......cccovvieniniennn, 1.196,11.131,1.22.1
ACWS ... 11254
bearing.......ccooeeiiiiiii 1.1.19.2
cofferdam.......cccceeeeeiiiiiienicciiiii, 1.1.29,116.1
deck overlay........ccooeeviiiiiniiie e 1.1.20.5
detour structure detailing ............cccoceevevienne. 2.7.3.1
fOrMS .o 1.1.8.8,1.443

Resin bonded anchors

AESION .eeiiiie et 1.1.22,1.1.23
utility attachments ..........ccccceveevieinicnicee, 1.4.75
Restrainer
longitudinal earthquake............... 1.1.11.2,1.1.11.3
seismic (general) .......cocooeeeiiieiiiiieeseee e, 1.1.11
transverse earthquake ............ccccocvvvceeninen. 1.1.114
Restraint
diaphragm beam..........cccccviiiiiiiiiice 1.1.14.2
lateral earth..........ccoovveviiiiii e, 1.1.3.2
seismic cables .................. 1.1.11.6,1.25.3,A1.25
SEEEI it 1211
WEIAING .. ieiiiii e 1221

Retaining wall

design, general.........ccccoveveeiiiinennns 1.1.29,1411

eNd DeNt ...ooiiiiiii e 1.1.84

soundwall ONn .......ccceeveeeiiiiiiiieeee e 1.4.21,1.4.2.2
Revisions

AraWINGS .. 2.7.11
Right-of-way

Design considerations............cccceevevvveennnen. 1.1.2.95

utilities oNn SruUCtUres ........oeeevevciiveeeeeesiiinns 1.4.7.2
Riprap

cofferdams.........cccceevvveennns 1.1.3.3,1.1.6.1,1.49.6

foundation considerations ............... 1.1.25,1.1.31

plan detailS ......ccveeviieeiiieccee e, 2.7.3.3
Roadway

Bridge length .......ccccoevveeiiieccieee 1.1.2.1,1.1.23

ClearanCes.........cccvvveeeeeeevcciieece e 1.4.8.1

footing detailing ........cccccvevivieriiiiiciie e 1.1.8.4

plan details........... .2.2.3,2.6.1,2.7.3.1,2.7.35

project geometry.. L1121

protective fencing ... ..1.4.45
shoulder (bikeway) ........c.cccooveeiviiiiiniiiinens 1.1.2.9
SIOPE PAVING ..eeeiiiieiiiiie et 1.1.2.8
SHUCLUIE tYPES.....eviiiiieieieeiiee e 1.1.24
ULINIEIES .o 1.1.2.9.6,14.7.2
WINGWAIS ... 1.1.8.2

Roadway engineering

attenuator desSigN.........ceevveeeriieeeniie e 1431

deck overlays .......ccocovvvevciee i 1.1.20.5
Rock

footing embedment............. 1.1.3.1,1.1.4.2,1.1.6.2

slope protection ........ccceveveeeviiveeiiie e 1.1.2.8
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S

Safety

and accessibility requirements............c.ccceeenn. 1.4.4

cables ... . 1.251,1.253

ClearanCes ........cccvevveeiieenic e 148.1

code (reference) .. ... 1.4.4.2

protective fencing.......c.cccoecveevveveeiieneeiieeens 1.4.45

WINGWAIS ..o 1.1.8.2
Safety factor

foundations .............. 11.22,11.4,1.49.6,1.1.85

mechanical anchors...................... 1.1.11.2,1.4.75
Salvage

existing name plates..........ccceveveeeriieeerenenn. 1.46.1

MALEIIAIS ...ooeiiiiiiiiiee e 1.1.2.9.7
Sandblasting

steel Members ... 1.2.13
Scales

Arafting ....ooveeeiiee e 2.1.6
Scour

foundation ...... 1.1.34,11.25,1.1.31,1.1.4.2,1.6

ODOT design instruction .........ccccocceveviveeeienenns 1.6

seal design considerations ............. 1.1.6.1,1.4.9.6
Screed

deck screeding............. 1.1.14.2,1.1.18.4,1.1.20.4
Sealers

CONCIELE ..ottt 1.1.25.2

decks .... ..1.1.20.5

poured JOINt ........occveeieieerieee e 1.1.20.2

1-31

Seals

concrete (general notes) ............... 1.1.12.1, A2.7.3

design considerations (footing) .................... 1.1.3.1

design example (footing) .........cccevveeeriineenns 1.49.6

expansion joint seals............cccocveeneerieennn. 1.1.20.2

footing details .......1.1.3.3, 1.4.9.6, 2.7.3.3,2.7.8.4

foundation design considerations................. 1.1.3.1
Seats

beam elevations ...........ccccocvveiiiiiiiicine 1.1.14.2

beam, drainage .........ccocoveriiiiiiiie e 1.1.8.11

bearing seats ..1.1.8.3,1.1.9.4,1.1.195

width (restrainer design)..........ccccceeveenninnen. 1.1.11.2
Sections

drawing SCales.........ccoceeviieiiiiiie e 2.16

superstructure detail.............ccoeeveeiiiniiiicniens 2.7.7.2

typical deck details ...........cccceeviiiiiiieniiieenn 2.7.7.2
Security

design considerations ...........cccceeveeeeennnes 1.1.2.9.11
Segmental

segmental CONSLrucCtion ............coccceeeveneenee 1.1.16.5
Seismic

cables and turnbuckles ....................... 1.1.11,1.25

COIUMN AESIGN ... 1.1.95

..1.1.9.6
.1.1.10.7

column hoops, spirals
construction costs ..

deck joints ........... .1.1.20.2
AESIgN COSES ..voiiiireeiiie e 1.1.10.7
design reference........cccoeeiiieiiiii e 1.1.4.2
design, general..................... 1.1.4.2,1.1.10,1.1.11
drilled shaft modeling .........cccccceeviieiiiiieenns 1.1.43

.1.1.10.9
..1.1.8.4

dynamic isolators....
end bent height....

footing design......... .1.1.10.5
foundation modeling..........ccccoevieiiniieeiniieenns 1.1.4
foundation recommendations....................... 1.1.5.6
General NOtesS ......cocveeiiiiieiiie e, A2.7.3
Guide Specifications, LRFD.... 1.1.10.1, 1.1.10.3-1
hold-doWNS ........oooiiiiii e 1.1.11.5
instrumentation..........ccccccveeieeevciee e 1.1.10.8
lateral earth restraint .. e 1.1.3.2
liquefaction mitigation.................. 1.1.5.6,1.1.10.6
INAPS. ..ttt 1.1.10.1
precast concrete piling ........cccccvevverieeneennnn. 1.1.55
resin bonded anchors............cccoceeeiiiennieenn. 1.1.23
restrainer design..........cocceeveveneeneenee e 1.1.11
FELrOfItS .oovieiee e 1.1.10.1
site factor / site class.. .1.1.10.2
soundwall loads...... .1.4.2.2
structure modeling.. 1.1.10.4
SETUCEUIE tYPES ...t 1124
temporary StruCtures ...........occevvvvveeiiiiinnnennn. 1.4.9.2
WEIAING ..t 1221
widening design........cccoveeieeiieeniinieeneee 1.1.10.1
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Seismic instrumentation

[o <] 01T - | SRS 1.1.10.8

Sewer lines

Shear

structure considerations............cccceeeeevcvvennns 1.4.7.4
added reinforcement...........ccceevvieeciieeenns 1.1.13.4
anchor piles ... 1154
CONCIete INSEIS ..ocvveeiiiee e 1.1.11.2
CONNECLIONS.....vvviieeiiiiiieee e 1.1.12.3,1.2.1.7
correction factor, skewed girders................. 1.1.7.6
drilled shaft modeling...........cccooeeiiiiiennnenn. 1.1.43
fixed BeNt ..oeeeiiei e, 1.1.8.6
foundation modeling .1.1.41,11.42
hinged bent ..., 1.1.8.6
KeY (dECK) ..oouveeeiiiieeeie e 1.1.15.5
reinforcement........ccccveeeeeiiiciiiiee e, 1.1.13.1

Shear Connectors

general......cocovcieeiiiiieee e 1.1.12.3,1.2.1.7
Shear Key
CONStruction jointS........cccceeveeennee 1.1.15.5,1.1.20.6

Shear Reinforcement

additional in beams.........cccccoevciviiieeeiiiinns 1.1.13.4

Shop drawings

Shoring

Dearings .......ccoovvvciieiii
traffic structures
welding details ..o

design reference ... 14091
railroad detailing ..
structure type .... .
temporary construction ............ccoccceeevieeenne

Shoulder
Darrier ... 1.1.211
bikeways.. 1.1.2.9
protective screening ....1.445
ULIlIGIES .o 1.1.296,1.4.7.2
walkways (maintenance) ..........ccccoeeeeerineenn. 1.4.45
WIAENS .o 148.1
Shrinkage
anchor bolt tension...........cccoccieiiiiiieene 1.1.241
bearing design........ccccceevvveiineene 1.1.19.1, 1.1.19.2
camber ... 1.1.17.1,1.2.1.8
construction joints ..........ccceeeeeen.. 1.1.20.6, 1.1.21.1
design for............. .1.1.7.1,1.1.14.1,1.1.16.1
joint design .....cccceevvvveviiie e, ....1.1.20.2
longitudinal restrainer design .... ...1.1.11.3
pour schedules..........ccccvveeiieeeiiiee e 1.1.18.1
reinforcement ..........cccooceeiiii e 1.1.131
TMBDET i 1.3.3
widening 10ads.........cocveeiiiiieiiiie e 1.1.9.3
Sidewalks
combination.........cccceeeeeviiiiiieeeeen, 1.1.29,1.1.21.1
CUIDS. .o 1.1.21.1
end panels.........cccevvieeniiin e, 1.1.2.7,1.1.8.12
height.......oocii e .....1.4.8.1
prestressed member considerations..........1.1.14.1
protective screening ..........c.ccceeevueeee. ..1.4.45
= 1| SR SOTSR 1.1.21.1
reinforcement ..........cccoooieiiiniiiee e 1.1.25.3
TraffiC. v 1.1.21.1
utility 10CatIONS .....coveeieiieeeeee e 14.7.1
width (reference) ........cccceovvieeniciiicneennen, 1.4.8.1
Sign bridges
galVaNIZINg ....coovveiiiieee e 1.243
GENETAl .ot 1.2.3
Signals
anchor boltS..........cooveviiiiiee 1.1.241
supports (general) ........ccoceeveeneeiiicniiiieenins 1.2.3
Signs
anchor boltS..........coooiveiiciee 1.1.241
structure mounts.. ... 1.2.3
SUpPOrts (general) ........cocceeeviieeeniiie e 1.2.3
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Silicon Control
[o <01 - | PR 1.24.3

Simple spans

deck reinforcement .........ccocceeriiiiiniinens 1.1.14.1
[o {1 o SR 1.1.15.1,1.1.16.1
restrainer design ........ccceevveeeiiieeenieee e 1.1.11.3
Skew angle
deck plan detailing..........cccceeniiiiiiniiiiienens 2.7.6
Skewed
bearing pads .........ccccoviieniiiini 1.1.19.4
DOX QIrders ........oooeevieiiiiicicccee 1.1.16.1
Cross beams ........ocooeeviiiiii e 1.1.13.3
deck SCreeding.......cccvevveenieenieenicneeieens 1.1.20.4
JOINES Lo
precast members. .
rail JOINES....coiiiiiiiiiee e
Slabs
access holes.........coocevveveeeiiecnnnn, 1.1.15.6,1.4.4.4
bent details .......... ..1.1.8.7,1.19.2,1.1.19

bent width provisions
bottom (details)

CONStruCtion jOiNtS .......c.coecvvenieennne.

continuous CIP ........ccoooiiiiiiiiiii s 1.1.13.3
deck (Overlay) ......ccccoveiireenieiiie e 1.1.20.5
end PaNEIS ......ceeeiiiie e 1.1.8.12
prestressed .......... 1.124,11.8.1,1.1.17.2

prestressed details... ...1.1.13.1,1.1.141
ULIItIES oo 1.1296,14.7.3
WIAENINGS ... 1.1.15.10

Slope paving

detailing .....ooeeviieeeee e 2.7.3.2

USBJE .ot 1.1.22,1.1.28
Sloped

ground (soundwall) ........ccccevvveeviereiiieeernnen. 1.4.2.1

fOOLINGS ..veeiiii e 1.1.8.6,1.1.9.12

FAIIS .t 1.1.21.2

Slopes
bridge length..........cccooieiiiiin 1.1.2.2
columnsin........
protection.... .
Prap ...coceeveeveeennnnn.
wingwall construction ..........c.ccccevverereieeninen. 1.1.8.3
wingwall locations...........cccceeevveenne 1.1.8.1,1.1.8.2

Socket Connections (turnbuckles & wire rope)

Special Provisions ..........ccccoeveviiieeneeenn. 1154
Soil
classification .........c.cccevvieeeniinnnn. 1.1.10.1, 1.1.10.2
cofferdam considerations........ ..1.4.9.6
considerations (soundwalls)... e 1421
drilled shaft modeling ...........cccceenue. 1.14.1,1.1.43
end bent design........cccevvieeiiiieei e 1.1.8.1
foundation modeling..........cccvevvvveeriieesiiieeens 1.1.4
lateral earth restraint ...........ccccoeiiiiiiennnn. 1.1.3.2
liquefaction............. ....1.1.10.5,1.1.10.6

seal sheet piling .. ...1.4.9.6
seismic design..... ....1.1.10
SPIINGS et eeiieee ettt 1.1.4
strutted abutment design..........cccocevriiiinenne 1.1.85
type (soundwall) .........cceeeiiiieiiiiiiiieeeieen 1421
wingwall Construction ..........c.cccccvvervieneeninen. 1.1.8.3

Soil pressure

end bents.......cccoiiii 1.1.84
strutted abutments............ccccoeiiiiieinieee 1.1.85
Soundwalls
GENETAl ..ot 1.4.2.1
ON Bridges......oeiiiieiiiiie e 1.4.2.2
on retaining WallS...........ccceeiieiiiiiiinieee 1.4.2.2
pay IMits .....ooeiiie e 1424
seismic 10ad ........ccooevivieniiiie e 1.4.2.2
WINd MaP (Fig)..ecoiuveeaiieeeiee e 1.4.2

Span lengths
deck overlay .........cocoveviiiiiiniiiic e 1.1.20.5
effeCtive ..o 1191
structure layout. ..1.1.2.3
structure type.... ..1.1.2.4
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Special Provisions

anchor bolts ... 1.1.241
bearing replacement...........cccoccveevieeenen. 1.1.19.3
cable (general Notes) ........cocoveeveieeinieneninen. A2.7.3
cables ... 1.1.11.6,1.2.5.3
CONSEIUCHION .. 11.1
detour bridges ......cccvveeceee i 1.49.2
embankment placing sequence................... 1.1.8.3
final desigN.......cccveiiiieeiie e 1.1.2.12
OVETIAYS ..o 1.1.20.5
pile capacities (general notes) .............ccuee... A2.7.3
pile foundations............ccooceeeiiiiiiiiiiceeee 1154
resin bonded anchors . ...1.1.23.3
socket CONNECHIONS ........ccocveeeiiieeiiiieeeinen 1.25.4
spiral reinforcing .. ..1.1.9.6
SEEEI i 1211
turnbuckles and socket connections............ 1.254
ULIHEES .. 14.7.1
waterproof membranes..........ccccoeeveeiiinnennn 1.1.25.4
welding........ccceevieeene

wire rope

Specifications
anchor bolts .........cccoceeveenicnnnn. 1.1.23.1,1.1.24.1
backfilling .......eveeiiieeiiee e 1.1.3.2
DEArNG .....vvveeiiee e 1.1.19.2
cables & turbuckles.. 1.2.5, A1.25
CONSEIUCHION ..ot 111
deck design........cooceiiiiieii i 1.1.20.1
[o (=1 o o I PRRPRR 1.1.1,1.1.7.2
live 10ading.........ccoeeiiieiiiee e 1.1.7.2
OVETIAYS ..evveee et ee e 1.1.20.5
proprietary items .. 1.1.2.10
rail ......... 11211
rall retrofit............. ..1.1.21.2
railroad clearances ...........ccccooevvveiniiniieeene. 1.4.8.2
seismic design .........c.cceeeennee 1.1.95,1.1.10,1.1.11
soundwall design (reference)............c.ccc..... 1421
special Provisions ..........cccoceeeeeiieeeiiieeenns 1.1.2.12
SEEEI i 1.21.1
temporary works .................. ..1491
timber design (reference)........cccccccvevvivvencneenn. 1.3.2
WEIAING...cieiiie e 1221
Splices
column bars ......cccoceeeeniieeiiieees
column hoops
general NOES ......coouvieiiieie e
1P oo
mechanical..........ccccoeveiiiiieeeninen.
rebar labeling ...
reinforcement..........ccocceeeiieecninen.
seismic...........
spiral column..
steel beam .....
steel pile......oooeeiiiiii
welded .......cocvveviieeiiieee

Spread footings

[0 Y= PR 1131
AESIGN ...ttt 1.1.53
foundation modeling... ..1.1.4.2

Standard Drawings

Standard Specifications

general considerations .. ..1.1.3.1
liquefaction potential .............. .1.1.10.5
seal design considerations...........c.cccccveeennee 1.49.6
seal design example..........cccocvveiniiiiniiennnne 1.49.6
SOUNAWAIIS. ....eoiiiiie e 1.4.2.3
access holes .......cccoevveeeeiiieeiinnenn, 1.1.156,1.4.4.4
beam Stirrups. ... 1.1.14.2
CAD DiIr€CEONY ...oeveiiieeiiiiieeiiie e 211
Cell lIBraries .......cccvevvveiiiiiiee e 2.6.3
final plan requirements..........c.cccceeviieeiiiieenns 272
joints..... ....1.1.14.1, 1.1.20.2
MANUAL .. 1111
precast beams........ccccceevveeiienenne 1.1.14.1,1.1.17.3
p/theams.......cccoooviiiiiiiieniieene 1.1.16.1,1.1.16.8
project sheet numbering.........cceceveevivveciiennnne 2.4.2
protective fencing ..........ccccoocveeviieeniieeninen. 1.445
railS....cccoeeveeineens 1.1.21.1
slab design ....... ...1.1.14.1
slope paving..... 1.1.2.2,1.1.2.8
SOUNAWAIIS. ....coeiiiiiiiieie e 1421
SEEEL. i 121
stem flare.......ccoooeeiiii 1.1.154
title block requirements ..........ccccceeveveeiiiineennns 2.4.2
CONSEIUCTION ..ottt 1111
[o [T o o S SRTR 1.1.1.1
General NOtesS ......ccceeviiiiieiiie e A2.7.3
seismic (general NOteS) ........cccveevvveeerveeenns A2.7.3
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anchor bolts .........cccocevveenicnnnn. 1.1.23.2,1.1.24.1
beam camber.........ccoooiiiii 1.2.1.8
bearings ........cccceeevennn 1.1.19.1,1.1.19.2,1.2.1.12
bOltS ..ooeeiies

cables (SEISMIC) .....ueeevveeeeiiie e 2.
corrosion protection ... .. 1211
cross frames at bents .........cccceeveiviieneenne. 1.2.1.6
design (general) .......coocceeeriiiiiniiee e 1.2.1
detailing ....c.ooeevveveeiee e, 2.2.3,2.25
diaphragm beam..........cccccoeeieens 1.1.135,1.2.1.3
Arain PIPE ...vvee e 1.1.20.3
end bents detailing............... 1.2.1.10
expansion joint blockouts..... ..1.2.1.11
flange butt welds...........ccoceiiiiiiiiieiiiees 1.2.2.3
girder details .......cccocovveiiiiniiiieene, 1.1.133,1.2.1
girder WideningsS........ccooveeeiieeiiiiieeieeee
INSPECIONS ...t
materials ..............

painting, girder ends ...........cc.ccevee.

painting or coating new/existing metal.
pile embedment ..........ccceviiiniiiii

pile grade (general NOtes)........ccccevvuvveenieenne

pile SPICES ....ovveiiiiie

PIlE TIPS e 1154
PIlNG e 115
FalS ..o .1.1.21.1,1.1.21.2
recoating existing metal..........ccccocccveviinene 1.245
FESHIAINET ...t 11112
rods (SEISMIC) ..eccveeriveeiiiiiieieee e 1.1.11.2
Sheet PIleS....couviiiiii i 1.49.6
Silicon control.........cccvevviiieenicieccee 1.24.3
structure type....... 1124
structures (UtIlItIeS)......cvvverveeriiiiee s 1.4.7
weathering ........... 1211
WEIAING .. 1.2.2
welded girder lengths...........cccccooeeee. 1.21,1.2.1.2
welded web splices in steel girders ............. 1224

Steel beams

Stiffeners

Stirrups

superstructure design .........cccevveeeriieeeniieenns 121
transportation lengths ..............ccceee. 1.21,1.2.1.2
bearing.......ccovveeiiiee e 1.2.15,1.2.1.6
flange connections...........ccoceiceeniiiiicniens 1.2.1.3
intermediate cross frame ................... 1.2.1,1213
intermediate web ............coeeeiieiieenn, 1.2.1,1.2.1.4

Stock bar
1ENGLN. ..o 1.1.13.2
Strengthening
permanent (reinforced concrete)................ 1.1.125
repair and (general).........cccooveeeiiiieeniieeeinen. 1.1.7.7
Stress
anchor bolt...........ccooiiii e 1.1.24
AXIAD v 1.1.10.2
DOMt e 1.1.24
CONCIELE ...ttt 1.1.121
concrete pile........ .....1.1.5.5
creep & shrinkage .. ..1.1.14.1,1.1.16.1
effective unit......... e 1.1.4.2
[T [ 1= ISR 1.1.11.2
Stringers
timber (general NOES) ......cccvvevvvvveerciieeiienens A2.7.3
WEIAING ..o 1221

Strip Seal

0ENETAL ...eiiiiiiii i 1.1.20.2

Striping, traffic lane

durable inlaid..........cccceeeveviiiiieee e, 1.1.20.1

Structural steel

fabricator certification .............cccccoeeevvivnnnnnn. 1.22.1
General Notes........ ...A2.7.3

materials..... ..1.22.1
restrainer ............... .1.1.11.2
superstructure design.........ccocveeevieeennieeenenen. 121

Structural Wire Rope — see Wire Rope, Structural

Structure Mounted Signs

[o <101 - | ST RR 1.2.3

Structure Widenings

Cast-in-place ........cccoeceeiiiiiiiiic e, 1.1.15.10
corrosion protection ....1.1.25.3

deck drainage...... .1.1.20.3
interior bents..... ..1.1.9.3
precast Deams........ccceveeeiiiie i 1.1.14.2
protective fencing .........ccccevveeeeveive e, 1.4.45
SEEEI. i 1.2.1.12
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Structures

large or unusual .........ccccceeveeenneen. 1.1.2.4,1.1.2.10
Struts

cofferdam braces..........ccccocviiiiiiiiiienn, 1.49.6
Strutted

AbUIMENTS ... 1.1.85
Substructure

bent detailing ........cccovveeiiiiieiiee

bridge length ..

bridge type......

ChOICES. ..t

creep & shrinkage........ccccoveeeniiiiiiiens 1.1.16.1

fINISN Lo 1.1.12.2

foundation design ..........cccceevieeiiiiieniiie e 115

modeling .............. .1.1.4,1.1.43

restrainer design .. ..1.1.11.1
seismic retrofit... ..1.1.10.1
HMBDEI e 1.3.2

Superelevation
adjustments to curbs, post length............. 1.1.17.2
beam camber..........cccoviiiii 1.2.1.8
deck screeding.........ccovcveeiiiiieniiie e 1.1.20.4
maximum on bridges ..........ccovevveeriincnienn 1.1.2.1
PrOJECE FEVIEW....vvieeiiie et 1.1.21
slab camber ......

structure type

Superstructure
bent connections..........cccccceeveeiiicnicniceee, 1.1.8.6

creep & shrinkage..........ccccueeenee 1.1.14.1,1.1.16.1
depths ..o 1.1.2.3
drilled shaft modeling...........cccoooveiniiiennnenn. 1143
foundation modeling .........c.cccocveiiiniienncnns 1141
interim reinforcement ...........ccccoceiiiennen. 1.1.13.3
restrainer design .........coceeeveeneeniceneeneeeiene 1.1.11
seismic retrofit... .1.1.10.1,1.1.11
strutted abutments..........ccoccoeiiiiniieiee, 1.1.85
ULINEES . 14.7.1
widening.......ccoceevenee. 1.1.14.2,1.1.15.10, 1.2.1.12
wingwall construction...........ccccoovvveeeiieeennes 1.1.8.3

Superstructure Details
OENETAL ..ot 2.7.7

Support Tower
details and NOtES ........evvvvveeiiiieeeee e 1.1.16.6

Surface finish

concrete finishes ........cccocoveviiiiiee 1.1.12.2
CONSLrUCtioN JOINES .....cveevviiiieiieeieciieeee, 1.1.155
Symbols
CAD WeldiNG...c.veeiiiiiiiiieiieeieeseeee e 225
StaANAArd ......oeeiiiiee 222
WEI . 225
T
T-Beams
interim reinforcement............cccccovveeneiiene 1.1.13.3
stirrup clearance .1.1.13.1
supported on falsework ..........c.ccccoeeereeennen. 1.1.18.2
Technical
BUIELIN ..o 111
Temperature
bearing design........cccccoceeiiiieeene 1.1.19.1,1.1.19.2
JOINE OPENINGS .vvveeiiiie e 1.1.20.2
FANGES oieiieeeieiiitie ettt e s 1.1.7.3
reinforcement ........coecveveeeiienie e 1.1.13.1
restrainer design..........cccceeeiveeeniieesiieeeenes 1.1.11.3

Temporary construction

Agency provided detour bridge .................... 1.49.3
barrier ... 1.1.20.5,1.1.21.4
cofferdams..........cccocvveveennens 1.1.3.3,1.4.96,1.1.6
AEIOUN . 1.1.2.9,1.49.2
diaphragms. ...1.1.14.2

falsework .... ..1.4.9.4
general ....

(-1 USSR 1.1.21.1,1.1.21.4
TRUSING ..ottt 1.4.9.7
SNOMNG. . 1.495
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Text
CAD MENUS ..coeeviiiiiiiiiiiiiieiiieieeeeeeeeeeeeeeeeeaaeeanes 221
Thrie-beam
post detalil (temporary).......ccccocevveevcveeennnen. 1.1.21.4
[ 1L PP 1.1.21.1
(=10 {1 S PR 1.1.21.2
Ties
COlUMN Lo 1.1.95,1.1.9.8
Timber
bridge design (general)..........cccceevvieeiiireennnen. 1.3.2
bridge locations. .........c.coocveeiiiiiiiie e 131
Bridges .....oovviiiie 1.1.2.4
CONNECLIONS.....viiiieeeeeeiiiiie et 1.3.3
AECKS e 1.1.25.4
design and detailS..........ccoooeeiiiiiiiiieinee 1.3.2
general notes........ .A2.7.3

piles ...... 1.

FaIl POSES .o 1.1.21.1
FalS o 1.1.21.1,1.3.4
treatmMent. . ... 1.35

Timber rail
general......cccoviieiniiiee e 1.1.21.1,1.34

Tip reinforcement
PIIES e 1.13.1,1154

TP&DT
OVETIAYS ... 1.1.20.5

Title block

example (fig) ..o 242
required information ............cccceveviiicniiicneenn 2.4.2
revision column ..o 2.7.11

Tower
support tower detail ...........ccoocveeiiiiiniieens 1.1.16.6
Traffic
acCeSS 10CatION.......cvvveiieieeiiee e 1.1.15.6
barrier (conduit encasement) ............ccccee.ee. 14.7.4
bridge length.........cccoeeiiiiie, 1.1.2.2
handling and data ..1.1.2.9
plan details........... 2731
project review ......... L1121
protective SCreening .........coccvveevveeenneeennnnee. 1445
FAUL oo 1.1.21.1
reflective chevrons ..........cccccoceviciniicnnen. 1.4.3.2
staging (end panels).........cccoceeevieniniciiennn. 1.1.20.5
staging (overlays)... .1.1.20.5
structure (design) ..1.2.3
structure layout... ..1.1.2.3
SHrUCLUre tYPe.....ceveiiiiiiccie e 1124
ULIIEIES e 1471
vertical clearance diagram ..........c.ccccoevvecueennnn. 2.6.3
Tremie
GENETAl .o 1.4.9.6
Truss
deck steel......
type bridge.... .
WEIING . 1.2.21
TS&L
estimate...............
foundation memo.
GENETAl ..o 1.1.2.11
information required on plans............ccccoeeeeeee. 2.6
NAITALIVE ..o 1.1.2.11
OVETIAYS ..ot 1.1.20.5
ULIIEIES oo 14.7.6
Turnbuckles
General.......ccoeviiiiienieneeee 1.25.1,A1.25
General Notes .........cccooevieeviieeennen. 1.25.2,A1.25
restrainer design........cccvevvveerveeeviieessieeeans 1.1.11.2
special provisions...........ccceevieeene 1.25.4,A1.25
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U

Underpass

accessibility standards...........cccccveeviieeeninnnn. 1.4.4.1

ClearanCes ........ccoovueeeeiiiee e 1.48.1
Underwater

construction (general) .........cccceeceeeviieeeiiinennns 1.1.6
Uplift

hydrostatic ........ccocevvienieiicic e 1.49.6

PIlE e 1.154

pile capacity ........cccvevereieniieieen, 1.15.4,1.49.6

seismic considerations... 1.1.4.2, 1.1.10.3, 1.1.10.5

Utilities
accesSIbIlity........ooceviiiiiiee e 14.7.1
agreements....
bent details ....

existing bridges.........cccooveieeiiinicie, 1.4.75
footing depths at railroads ............cccoceeeenne 1131
footing plan details...........ccocceecviniiiiicnncne

on structures (general)...
plan & elevation details.....
special considerations ...
structure general.........ccccovevieeniiicieeninnns 1.1.2.9.6
SUPPOITS .ot 14.71,1.4.7.3
under end panels.......ccccoecveeiiiieeciiee e 1.4.7.3

Utility attachments
mechanical anchors...........cccccceeeeeviciienneennn. 1.4.75
resin bonded anchors .........cccccceeveeeiiineene 1.4.75

W

Wales

cofferdams.........ccccvvveeee i 1.4.9.6
Walkways

inspection and maintenance ................c....... 1.4.4.2

steel girder........ococveevieeiiiieeniieeenee 1.2.13,1.4.42

ULITIEIES wvveeeee e 1.4.7.6
Washers

load indicator...........ccoccvvveveeeeennnns 1.1.23.3,1.1.24.1
Water

Dlasting ......ccovveviiiiiii 1.1.20.5

drains......ccccoeeveeeiciieeens 1.1.8.11,1.1.15.7,1.1.20.3

level in cofferdams ..........ccccocoevvivieeeeeiicinns 1.49.6

QUALTIEY e 1.1.20.3

removal from cofferdam ............cccccceeeiinis 1.4.9.6
Water elevation

high designation.................. 1.1.2.2,1.49.6,2.7.3.3

low designation............cccceerienieniiicnicncee 2.7.33
Water intrusion

deck overlay ........cccooveeiiiieiiiie 1.1.20.5

Seal CONCIEte.....cuvveeeeee e 1.4.9.6

Sheet PIleS ..o 1.49.6
Water level

cofferdam .....ccccoovvivieiie e 1.4.9.6
Water lines

structure considerations................. 1.1.15.7,1.4.7.4
Water pressure

SAIS .. i ettt 1.4.9.6
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Waterproof membrane

COITOSION ProteCtioN .....cvvveevvieeeriiieeeieeeens 1.1.25.3
deck overlays.........cccoeviieiiiiiienii e 1.1.20.5
[o <] 01T - | SRR 1.1.25.4
timber StruUCtUres ..........occeeeiiieiiiieeeeee e 1.3.2
Waterproofing
AECK i 1.1.20.1
deck overlays.........ccceviieiiiiie e 1.1.20.5
MEMDBIANES .....eviiiieiieiie e 1.1.25.4
precast members ........ccccooeeeviieeeniee e, 1.1.25.3

Waterway Opening
bridge length ... 1.1.2.2
clearance (Walkways)..........cccceevveericiieennne. 14.4.2

Wave Equation
general .....cocoviiiiie e 1.1.5.1, A2.7.3

Wearing surface

CAMDET ...t
dead loads .....
decK....ccooneenne .
end PaneIS ......ceeeiiiiii
membranes
OVETIAYS ..o
precast members...........cocoeviniiinie e, 1.1.25.3
structure types .. .
timber decks .......cocvvviiiiicniie

Web
bearing stiffeners ..........cccocviiiiiiiineee 1.2.15
CONNECHION ..o 1.2.2.2
fillets... 1.1.15.9
forces.....ccovveniennns ..1.1.16.1
gusset attachment ..........ccccceevieeiiiieeninenn. 1.2.13
intermediate stiffeners ..o, 1214
pour schedule .........cccccceeeiiiiiiiecieeeee, 1.1.18.4
SPHCES ..ot 1.2.1
steel girder (general).......ccccoveeviieiiiiieiniieenns 121
SHfENErs ..o 1.2.1.4
supported deck forms ..........cccoeceeeriieeennnnn. 1443

Welding
A706 reinforcing ............... 1.1.9.6,1.1.13.1,1.2.2.1
bearing stiffeners..........cccccveiiieiiieee, 1.2.15
CAD SYMDBOIS......cooiiiiiiiiiiiieicsceec s 225
flaNgeS ... 121
GENETA ..ot 1.2.2
gusset plates........ ..1.2.1.3
reinforcing detail .. ..1.1.9.6
shop drawings...... . 1.221
special provisions 1.2.21
SPECIANIST ... 1221
spiral reinforcing.........ccccocveieenneenns 1.1.96,1.2.2.1
SHIfENErs.. ..o 1213
WED oo 1.21,12.22,1.22.4

Welds
DULE e 1211
detailing .....cooeviviiiiiiie e 1.2.2.1,2.23
fillet......cccooenee
fillet detailing ....
flange................
reinforcing.....c.cocevieeicieiicieccee 1.1.96,12.21
Stiffener......ocoo 1213
SHUCHUNAL. ... 1221
WED oo 1.21,1222

Widenings
DENES..c.oviiii 1.1.84
cast-in-place.........ccceviiiiiiniiis 1.1.15.10
COIrOSION Protection........cceeeveeeerieeeniieeenne 1.1.25.3
drainage ................. .1.1.20.3
general ............. 1.1.2.4
interior bents..... .1.1.9.3
precast beams........ccceveiiiiiin i 1.1.14.2
protective SCreening .........cocveeveerveenieeseeenne 14.45
rail retrofitS.........ccveevicieniiiice 1.1.21.2
rail selection .........ccccovvvevincnie e 11211
beam ............... .1.1.14.2
seismic design.. .1.1.10.1
structure type....... ..1.1.2.4
temporary bracing .........cccocvvvvenieineenieenns 1.2.1.12
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