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Column - continued
P/S PIES @S ..eveiiieiiieeee 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..........coccvevcvieiienieniee e 1.1.11
seismic considerations.................. 1.1.95,1.1.10.1
seismic (general NOteS) .........ccccvevviiervieninenns 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 ..........cccocceeriieciiiic e A2.7.3
stiffeners as......cccvcveiieiiiiic 1.2.15
TOP-PINNE ..o 1.195
vehicular collision force ..........ccocevveiiiiniiiiienns 1.6
vertical bar spacing ....... ..1.1.9.9

vertical bar splice (Fig) .. ..1.1.9.9
WIENINGS vt 1.1.10.1
Composite
delayed diaphragm pour...........ccccceeviinnnnne. 1.14.2
flexible polymer ...... .1.1.20.5
load deflection curves ..1.1.4.2
rail aCtioN .......covvviiiiiiieeeeeeee 11.211
WOOU-CONCIELE ...t 1.3.2

Composite girders
negative moment areas...........ccceveerveerieeenne 1217
shrinkage camber...........ccccoviiiiiiiiiiieee 1.2.1.8

Compressible filler

utility ROlES.....ccoveiiiiiiiii e 14.7.3
Compression

butt weld splices.........oocoeiiiiiiiiiiiieiieee, 1.2.2.3

pile axial .............. ..1.1.4.2

SEAIS ..ttt 1.1.20.2

Compression flanges

OENETAL .. 1.2.1
Stiffeners......ccov v 1213
Computer
CAD ..o 21
foundation modeling... 114
SEISMIC ANAlYSIS ..eeevvveeeiie e 1.1.10.4
steel design programs.........c.ccceeveeeeiiieeenennn. 1.2.1
TEXE. i 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 ........cccocveviiniicnicn 1.1.13
repair (bonding agents) .........cccocveeeiierenne 1.1.12.3
repair and strengthening (general).. L1177

saved w/ sloped footings.............. .1.1.9.12
S€al..ceiiiiiiiiiie ..1.4.9.6
seal placement ..........cccoocieeiiiiciiiec e 1.49.6
SEAIEIS. ..ot 1.1.20.5,1.1.25.3
segmental CONSLrUCtion ...........ccoccvveervneennne 1.1.16.5
Shear IUgS......cccooviiiiciieee e 1.1.11.2
shortening, p/t... .1.1.16.1

shrinkage.......cccoovvviiiiciiiii e .....1.1.9.3
shrinkage loading .1.1.15.1,1.1.16.1,1.2.1.8
StrENgth ...oeveii 1.1.12.1
strengthening, permanent ...........c.ccccceeuee. 1.1.12.5
strength in cofferdams...........cccccooininiins 1.49.6
strength in precast...........ccccoeeiiiiieiieennn. 1.1.14.1
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) .............ccceceene 1.1.20.1
wingwall conStruction ..........ccooceeeiiieeeiinnenn. 1.1.8.3
Conduit
Electrical (plan detailing)..... e 2.7.6
encased in concrete...... ..1.4.7.2
eXPansion JOINt .......ccceeerieeeiiiee e 1.1.20.2
eXterNAl......ccoeiiiiiieiee e 14.7.1
Connections
approach rail..... .1.1.21.2
bent widenings . ..1.1.9.3
DOIEd. ..o 126
CADIES ... 1.2.5
concrete anchors.........cccccevveeneennen. 1.1.22,1.1.23
crossheam details ..........ccccoeviiiiiiiiiiiienne 1.1.9.3
friction type .......cccceene e 1.2.6
longitudinal restrainers .. .. 1111
mechanical ................. .1.1.13.1
POSEt t0 AECK ......viieiiieeiiie e 1.1.21.1
restrainer design.........ccccvvevvieeeviieeesiee e 1.1.11
SeISMIC fOrces .....ooovivieiiiiiieiiiceeec e 1.1.10.1
SEISMIC retrofit........cccccvevieenei e 1.1.10.1
seismic(general NOtes) .........cccveeveeeeiiiiennne A2.7.3
SliP-CritiCal ...vvveeeieee e 1.2.6
SOUNAWAIIS. ....cooiiiiiiiiic e 1.4.2
structure widenings ......1.1.9.3, 1.1.14.2, 1.1.15.10
HMBDEE i 1.3.3
TUrNBUCKIES ... 125
UGS e 14.7.1
WElAEA ... 1.1.131
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Construction

accelerated bridge construction (ABC)... 1.1.2.9.12
anchors

bearing pad........ccccceeiviiieiiiie e 1.1.19.5
clearance .......ccccccceveiiiiieeie e, 1.4.8.1,1.4.8.2
cofferdam .......cccceeviieiiee e 1.4.9.6
concrete finisSh.........oocciiieie s 1.1.2.2
connection toleranCes........coccvveveeevcveeesveeeenns 1.3.3
(o [=To] QR 1.1.14.2
deck overlay...... ..1.1.20.5
dynamic iSolators .........ccceeeveeeeeiiieeiiiee e 1.1.10.9
end bents......cccveeeiiiiici e 1.1.18.6
general NOLES ......coouvieiiiiee e A2.7.3
INtErior DENt.......cooeiiiiiieee e 1.1.9
joint ..o .1.1.12.3,1.1.13.3,1.1.185
joint at deck.......... ..1.1.20.6
lateral earth restraint...........ccccccceeevviiiinnennn. 1.1.3.2
LIMC e 1.1.20.5
MC e 1.1.20.5
Of CaDIES ..o 1.25.3
Of tUrNBUCKIES ...oveeeeieieeee e 1.25.3

polymer concrete .

pour schedules . 1.1.18
revisions............ ... 2.7.10
schedule ..., 1.1.2.12
scheduling for overlay..........c.cccocoeniiineenns 1.1.20.5
SEAl ..ot 116
SegmMeNtal ........ccoocieiiiiiieee 1.1.16.5
sequence ..1.496,1183,1.194,1.1.18.1
shear keys ...1.1.155
Stage ..ovvvreeiiiieens ... 1.21.3
stay-in-place forms 1.1.15.10
TEMPOTAIY ..eeeiieiiiireeet e 1.49.1
timber(general NOteS)..........cccocvveniiriiiiniiene, A2.7.3
TP & DT/ Stage...ccceecvevereeieneeieseereneens 1.1.20.5
underwater ........

widenings....

WINGWAD ...

Construction costs

Consultants

Continuous

added for SEISMIC........cccveeriireiiiie e 1.1.10.7
transfer of electronic files...........cccceeviiniinnns 2.9
bottom slab .........cccoovveiiiiiiii 1.1.18.3
bridges (types) .....ccccevvveeriireeennnen. 1.1.24,11.151
cofferdam pumping .......ccccocceeeviieeiiieee . 1.49.6

concrete slabs......

deck reinforcement .. 1.1.135,1.1.14.2
deck, restrainer........cccocveeeviieenniie e 1.1.11.3
segmental construction.............ccceevveveennns 1.1.16.5
spans, pour schedule.............cccceeeviieennns 1.1.18.1
steel span bridges.........cccocvevviiiiiniiiien, 1.1.2.4
superstructure, restrainer 1.1.11.3
beam, reinforcement............ 1.1.131

1-9

Continuous spans

Contract

deck JOINES ....ooeiiieeiiee e 1.1.20.6
deck pouring..........ccuee... 1.1.18.1,1.1.18.3,1.2.1.9
glulam longitudinal deck............cccccceeviieeennen. 1.3.2
shear CONNECLOrS........cccovienieiieiiic e 1217
SEIUCTUIE tYPES....eveeeiiiieeiiie e 1.1.2.4
plans, bearings.........cccocvverieeiiiee e 1.1.19.2
plans, concrete finish ...........cccccoveiiicinne 1.1.12.2
plans, PISslab ... 1.1.17.2
scheduling committee ...........cccceevieniennen. 1.1.20.5
time (OVErlays).....ccoevveerveeiieiiienie e 1.1.20.5

Contract plans

bearings. ..o 1.1.19.2
concrete finish ..., 1.1.12.2
existing structure plans............. 24.2,26.1,2.7.3.1
MELFC CONVEISION ...t 155
precast cambers.. ...1.1.17.2

standard drawings.. .242,27.1

steel cambers.........ccocevvviciicc 1218
Steel QIrders......ocuveevieieiiiee e 1211
Contractor
bridge name plates..........ccoccevenieinininnnnn. 146.1
cable availability ............ccccoiiiniiiiiiiieee 1.1.11.6
cofferdam changes..........cccoeeviiiiiiieiiicens 1496
constructability...........cccoeeiiiiiiiiiiee 1.1.9.1
formwork removal...........ccoccovviieninieninnnn 1161

Cope

Corbel

..1.1.3.2

lateral earth restraint .. .
.1.1.20.5

overlay experience .

pour schedules.... .1.1.18.1
SNOMING. ... 1493
staged CONStrUCHON ........cceevieiieiiiiiiieee 1.1.18.6
traffic handling........ccccccveeviieeice e 1.1.2.9
underwater falsework ...........ccccocceeeiiiieininen. 1.1.6.1
welding ..1.2.2.1
wingwall construction ..........ccoccoeeeiiieeeinneenne 1.1.8.3
QUSSEL PIALES .ooovveve e 1.2.1.3
end Panel.......ccooieiiiie 1.1.20.5
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Corrosion protection

Cost

Cost Data

County

attachments to structures ...........cccocceeernnee. 1.4.7.4
DEANNGS ..vvveeieee e 1.1.19.1
CADIES ..o 1.25.1
gaIVaNIZING ... 1.2.4
0aS lINES ..o 1.4.7.4
[o <011 = | USRS 1.1.25
marine environment. ...1.1.25.1,1.1.25.2
overlay WarrantS.........cocceeevcveeevnieesnneeennns 1.1.20.5
PHING e 1.1.55
sSilicon control.......ccceevive e 1.24.3
SpPeCialiSt .......vveiiiiieiieee e 1.1.25.1
waterproofing membrane...............cccceeeeee. 1.1.25.4
weathering steel.........ccoooviiieiiiiieceeee, 1211
added SeISMIC........cccviriienieiieeee e 1.1.10.7
bearings .......ocoveviiiiie, 1.2.111
bridge length ..o, 1.18.1
deck preparation .. 1.1.20.5
LMC overlay...... ...1.1.20.5
OVETIAY .ot 1.1.20.5
overlay design criteria..........c.ccceeeerieineens 1.1.20.5
phase 2 seismic retrofit...........cccccoeeeennnen. 1.1.10.1
rail retrofit.......ccveeeeee i

rail upgrade....
retrofit cable ...

steel girders ......

SIUCLUIE tYPES ..ovveiiiiiiiiiie s 1.1.24
TP & DT (0verlay) ......cocoeeercveeiiiiieeiieeens 1.1.20.5
deck overlay.........coooveiiieniiiiicn e 1.1.20.5
SHUCTUIES ..o, 1.1.2.4
LOCation Map .....c.coveirriiiiiiiieseecee e 2.6.2
membrane policy .

roadway Width ..........cccoveeiiiiiiiiee,

County Bridge Number

title block details ..........cccvvveeeiiiiiiiiee s 2.4.2

County Name

title block details .........cccovevveeeiiiiiiieee e 2.4.2

Cover

access hole .......cccoceveeeviiciiieeneenn, 1.1.15.6,1.4.4.4
bearing .......cccceviiiiiie 1.1.19.1
cast-in-place decks ..........cccoceiiiiiiiiinene 1.1.25.3
column, MiNIMUM ..........oooiiiieeeeeiciiiee e 1.1.95
deck steel....oooevvviiiiiieeeeeiiiiinee, 1.1.13.1,1.1.25.3

marine environment ...1.1.25.2
over spread footings... ..1.1.3.1
PlAteS....oiiiieie 1154

Crash cushion

AESIGN ... 143
Crash test

approach rails..........cccoceeviiiiiciiiiiceeee, 1.1.21.1

culvert rail ... 11211

curb height........ ..1.4.8.1

Creep

deficient rails .... .1.1.21.2

new rail designs 11211
rail table.......ooovvei 11211
FAIIS ..ot 11.211
single tube rail ..........cccocoveiniiiie, 1.1.21.1
WO tube rail.......cooeiiiiiiiii 11211
timber rail....... 1.1.21.1
type "F" rall .......... 1.1.21.1
type 2A guard rail ....... 11211
untested retrofit designs........cccoceeeviiieenne 1.1.21.2
anchor bolts...... ...1.1.24.1
bearing pads ....1.1.19.1,1.1.19.2
camber diagrams.........cccoceereeiieenieniieenines 1.1.17.1
deck (JOINES) ...ceeveeieiiiii e 1.1.20.2
elastic effect ........ccccovvveviiieiennn. 1.1.16.1,1.1.17.1
encasing end beams .........ccccoceeieeeiiieeene 1.1.141

.1.1.20.2
.1.1.20.2

expansion joint setting...
joint openings ...

post-tension............ .1.1.16.1
proprietary bearings .........ccccceeviiieiiiiiinns 1.1.19.2
restrainer design........cccccvveveveeeviieessieeennns 1.1.11.3

Cross frames

and ULIILIES .oovveeeeiieicceeeeec e 14.7.3
general ......oocoeeviieeiiiieees 1.213,1.21.4,1.2.1.6
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Crossheam
access holes........ocveeviiieeiiiieenns 1.1.15.6,1.4.4.4
additional shear reinforcement .................. 1.1.134
AeSthetiCS....oooiiiieiie e 1.1.2.9
beam seat........ccoccvvviiiiiiiie 1.1.14.2
bearing replacement............ccoccceiviieninen. 1.1.19.2
column reinforcing ......cccvvevveeeveiee e, 1.1.9.6
concrete aggregate........ccoeveviviieeieeenninninees 1.1.95
deck plan detailing ........ccooeeveiiiieeiciee e 275
detailing .....ooeeveiieiiee e 224
effective span........ccccevieieiici 1.19.1
extending reinforcing ..........cccceveeeiiieenns 1.1.131
interim reinforcing ..........coccveeveviinciieenn, 1.1.13.3
plastic capacity ..1.1.9.6,1.1.10.2,1.1.10.3
superstructure detailing ...........cccccveereiennnn. 2.7.7.3
transverse restrainer...... ..1.1.11.4
Width ProvisSioNns .........cccooeiiiiiiiieniieieeseeee 1.1.8.3

Cross Reference Table
BDDM — AASHTO LRFD articles.........ccccccueeennee 1.6

Cultural Resources
ProteCioN .....ovviiriiiiic e 1.1.2.94

Culvert
design......
rails over

Culvert pipe

fOr ULIlItIES....veee e 1.4.7.3
Culverts
hydraulic data detailing ...........ccccocoveeiineenne 2.7.33
ULIIIES . 1.1.2.9.6,1.4.7.3
Curb
and attenuator design ..........ccocveveviervinieeniens 143
deck drainage .
epoxy coated bars.........ccccoveveeeniiniiecnens 1.1.25.3
height...c..ooveiie 1.121.1,1.48.1
JOINES et 1.1.21.3
ON P/S SIADS......eiiiiiiieec e 1.1.17.2
pour schedule ...........ccocvviieniiiiicice 1.1.18.4
presence and location..........cc.cceeevieeennnen. 1.1.21.2
rails on .....cccoceveeenen. 1.1.21.1
reinforcing cover .. 1.1.131
retrofit rails ........ ..1.1.21.2
SIdEWaAIK ......ooiiiiieiiieceee e 1.1.211
superstructure detailing ...........cccc...... 2.76,27.7.2
tWO-tUbe rail ..o 1.1.21.1
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Cure
€POXY CONCIELE ......vvviiiiiiiiiiiiii e, 1.1.20.5
LMC placement... ....1.1.20.5
overlay scheduling.........c.cccocvvevvviiniciicennn. 1.1.20.5
overlay time .......cccooveeeniieee e 1.1.20.5
polymer CONCrete.........coovvvivenveniiicniciieene 1.1.20.5
unreinforced bearing seat............c.cccceeennee 1.1.195

Curing
CONCIELE.....ooiiiiiiiiiiiieie 1.1.124
LIMC .t 1.1.20.5
polymer CONCrete..........ooovvvcienieniiienieinene 1.1.20.5

Curve
bent intersection dimensioning.............cccccece.. 2.7.6
column interaction ............ccceeeene 1.1.10.2,1.1.11.3
force deflection ..o 1.1.4.2
horizontal........cccccoiiiiiiiiee 1.1.4.2,148.2
intersection angle dimensioning............cc.c.c.... 2.7.3
on structure ...... w1124
rail selection ............... .1.1.21.1,1.445
seismic load deflection ..........cccccooceenieineenne 11.4.2
VErtical ....c.veeeiiieeiiie e 1.1.20.4,1.2.1.8

D

Datum
City of Portland..........ccoooviiiiiiiiiiieciee e, 2.7.3.2
North American Vertical ..........cccccoocvveieeninen. 2.7.3.2
National Geodetic Vertical... e 2.7.3.2
plan and elevation details................... 2.6.1,2.7.3.2

Dead load
beam camber ... 1.1.17.1
bearings. ..o 1.1.19.1
bent widening ... ..1.1.9.3
box girders........... .1.1.16.1
camber diagrams............ccceeenne. J1.1.17.1
common metric CONVErsSioNnS ..........cccoceeeerueen. 1.5.7
deck fOorms.......ccocvvvieenieiiec e 11.7.1,14.43
falSEWOrK ..o 1.1.20.4
interim crossbeam reinforcement............... 1.1.13.3
overlay 10ading ........cccccoveeeeiiiiiiniicc e 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
ULIHEES e 11.7.1
wearing SUMace........ccccveevveeeeiieeesieee s 1.1.7.1
wingwall conStruction ..........ccocceeeeiiieeeiinnenn. 1.1.8.3
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ACCESS hOIES .....oviviiee e 1.1.15.6
allowable formwork ..

beam seat elevation.............cccoeevevnieinnnne. 1.1.14.2
bent joint details................... .1.1.20.2,1.2.1.10
build-up (superelevation) .............cccceeerneeen. 1.1.17.2
build-ups (camber).........ccccceeenneee. 1.1.17.2,1.2.1.8
clearances (rebar)........cccceeveveeeviireiiieeenns 1.1.13.1
closure pours.............. 1.1.14.2,1.1.15.10, 1.1.20.4
CONCIELE ...ttt
concrete (general notes)

construction joint.......... 1.1.18.2,1.1.18.3,1.1.18.5
continuous over bent ..........c.cccoceeeiiiieenns 1.1.14.2
continuous reinforcement ............cc.ceoeenes 1.1.14.2
corrosion protection .................... 1.1.25.3,1.1.254
cracking Control.........cccocvveveerieinicniceieens 1.1.20.1

design and detailing.
diaphragm steel ...

1.1.20.1, 1.6
..1.1.135

drainage............... ..1.1.20.3
drainage, p/sslab ..o, 1.1.20.4
epoxy coated rebar (general notes).............. A2.7.3
€XPANSION JOINT.......oeviiirieiieiieeie e

glued laminated (general notes)
interim reinforcement.................. .
joint BIOCKOULS ..o

jointdetails........cceeveiiiiiniiie
JOINES, FalL.eeiiiiiie e

laminated timber ..........cccoociviiinci
overhang brackets

overhangs...

overlays ............

P/t OVerhangs ........ccccvevveeieeniciiicnceee

plan detail references ..........cccccoeeviiienienenne

plan detailing.........ccooevviiiieniiiiicice
POSt-tENSIONEd ......oeeiiiiieiiiie e

pour schedule ...

pour sequence...... ..1.1.18.2,1.2.1.9
precast deck panels..........cccocevceeneennnn. 1.1.20.1.1
(on) precast prestressed elements ............ 1.1.141
SCIEEM .ueviiiiieiiieieee e 1.1.14.2,1.1.20.4
SHITUPS ettt 1.1.14.2
striping, durable inlaid..............c.cccoeernenns 1.1.20.1
structure stability...........cccooiiiiin 1191
structure Widening...........ccoeeevveeneennceinnens 1.1.14.2
typical section

typical section detailing...........c.ccccerevrnnenn. 2.7.7.2
ULIlIEIES .. 14.7.3
utility hanger inserts..........ccccooeeeeee. 1.4.7.3,1.4.7.6
vibrations during placement....................... 1.1.20.1
WIENING ...ttt 1.2.1.2

Deck elevations

deck plan details.........cccceeviiiiiiiiiiiie e 2.7.6

Deck Plan

drawing SCales.........cocvevviiirieiiciiicre e 2.7.6

Deck screeding

Deficient

OENETAL ...oiiiiiiieee e 1.1.20.4
location of curb........cccoovviviiiiiiiiie 1.1.21.2
OCCUPANT FISK .o 1.1.21.2
POSt SEthACK .......eovviiiiieiiiicic 1.1.21.2

.1.1.21.2

rails, retrofit.........cccceceniiiici 1.1.21.2
Definitions
GENETAl ..ot Appendix 1B
Deflection
camber diagrams..........ccocoeeeeineenn. 1.1.17.1,1.2.1.8
ClOSUME POUN.....ooiiiiiiiiieiie e 1.1.14.2
€lAaSHC ..o, 1.1.11.2
force vs. (Fig) ......... 1.1.4.2
foundation modeling... .1.14
interim reinforcement.. 1.1.13.3
longitudinal restrainer...........ccccoceeiiiieennne 1.1.11.3
overlay effect ..., 1.1.20.5
pile FOOtiNG ...coiiiiiiiiiee e 1.1.4.2
required to activate...........coceeveerieeneerneene 11.4.2
screeding .1.1.20.4
single mode response ..........cccceveeneereeennnn. 1.1.11.3
Deflections
beam camber ............ccccoiiis 1.1.17.1,1.21.3
cast-in-place........ ...1.1.16.1
foundation springs.. ..1.1.4.2
shrinkage camber... ..1.2.1.8
timber decks........cccooieviiiiiiii 132
Delamination
deck overlays .......ccocoveveviiie i 1.1.20.5
deck preparation...........cccceeeviieeniiiennieeee 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 ....eeiiiiieieiiee e
drilled shafts.........ccccoevvieeviiieeen.

dynamic iSolators .........ccceeveveeeiieiiiiiieeee
falsework towers ..
flood...
footings ..........

fouNdationsS .........cooviiiiiriiie e
foundation modeling .........cccccoveviiieniinnecnnn.
fundamental decisSions............ccocveeeviieeinieenn.
GENETAlL ..t
highwater .........cccccevviiiinen.
hydraulic recommendations....
interior bents ........ccccoceveiinenn.
JOINES ettt
liVe 10adS.......evveiiiieeie e
MELFIC UNIES ..vvveeiiiie e
pile foundations............ccoecveeiiiiiiniiec e
precast elements .....
prestress tendon path.
protective screening....
rail retrofit.......c.oooeieeeiiiiiee e

retaining StruCtures ..........ccccevveveenieeeniieeene
roadway standards.............ccceeuven..

security design considerations...
SEISMIC....cceiiiiieeeeeeeeiee e

SEISMIC reStraiNers.......cccceeeeeeviieeieee e e

sign, signal and luminaire supports ................ 1.2.2
SOUNAWAIIS .....ovvviieeeeeiiece e
spread footiNgS .......ccccovvvieniiiiiiiicneeen

Steel StrUCLUIES ...ooeeveiiiieeee e
strutted abutments
support towers .....
technical bulletin ..
temporary WOrkS ........ccoocvveiiieeiiiieeeniee e
BMDEI . 1.3
UNAEIWALET ....vveeee et 1.1.6.1
WEIAING ..o
wingwall ...
utilities......

Design checks

final design .......coocveeiiiiee e 1.1.2.12

Design deviation

FEQUEST ..t 111

Design costs

Designer

Detail references

Detailing

added for SeiSMIC .......ccoocvvveriieiiiieeeiieee 1.1.10.7
checking certification............coccovcveeerineenne 1.1.19.2
communication with drafter .........2.1.2.1,2.4.1, 2.5
constructability............ccocveiiiiiiiie 1121
deck screeding .......ccoocveeiienieiiicne 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..........ccccevieiiiiniiiiieee, 1.14,11.42
gutter profiles........ocveveiiiiii e 1.1.20.3
inspection report review ............c.ccevveveeene 1.1.20.5
LMC/MC oVerlays.........ccccveeruienieniieeneenns 1.1.20.5
overlay criteria..... ....1.1.20.5
rail replacement... .....1.1.20.5,1.1.21.2
FEVISIONS ..ottt 2.7.10
seal ON Plans ..o 243
SEISMIC deSIgN....veiiiiieeiiie et 1.1.10.4
stage CONSrUCtiON .........cccveviveerieiiiieniceieene 1.1.8.3
structure widening ..........ccceevveeeniieeiniieenne 1.1.14.2
final plans ..o 271
NUMDETS ..o A2.7.1
plan detail.........cccoviiiiiiiiiiiee, 2.7.1,2.7.6
backwalls.........cccooiiiiiiiiiii e, 1.1.8.8
DENES...iii 2.7.8
CIP SUPErSIrUCUreS. .......coveveiiiiiiiieeeeeeiieee 1.1.15
COIUMNS(SEISMIC) ....vvveeeeiieeeivie e eieee e 1.1.95
CONCIELE....eiiiie ettt 224
decks.......... .1.1.20.1
galvanizing ....... ..1.2.4.2
interior bents..... ..1.1.9.1
JOINES 1 1.1.20.1
post-tensioned Structures..........ccccccceveeene 1.1.16.8
PraCliCES ...ttt 2.2
PreCast. . e 1.1.14.1,1.1.14.2
FeINFOrCING....ceiiiiieieiiie e 2.2.6
segmental CONSLrucCtion ............ccccveevevvrenne 1.1.16.5
seismic ..1.1.9.5,1.1.9.6,1.1.9.8
steel structures....

structural steel..... 2.2,
SUPEISITUCIUIE ..t 2.2.6
timber StrUCtUres. ........cceeeviie i 1.3
using standard drawings .......... 1.1.1.2,24.2,2.7.2
ULIHEES 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 ...

scour depth ........oocveiiiiiieiicicce

top of crossbeam ........ccocceveiiiiiiiiiiiee 1.1.14.2

top of footing...... .1.131,1.1.84

top Of Slab ... 1.1.17.2

WINGWall ... 1.1.8.2,1.1.83
Embankment

bid item ..., 1131

placing SEqUENCE.........cccccviriieeniiiicricee 1.1.8.3

rail joint .

FIPFAP vttt

wingwall SIope........cccveiiiiiiiieeee 1.1.8.3

Embedment
CONCIete INSEMS ....ocoviiieeiiiee e 1.1.11.2
drilled anchors.......ccccceeeeviiiieie e 1.1.23.2
fOOLING. ..ot 1.1.4.2
PHlE e 1.1.8.6
Pile fIXItY...veeieciic 1.1.5.7
rail POSt......ccvevvieiiiiiieeieeee 1.1.21.1
soundwall pilaster footings ..... 1421

End bents
detailS ... 1.1.8,A1.1.8.7
GENETAl ..ot 1.1.8

End panel
[T ] g [or (=) (- ST 1.1.12.1
criteria for USE.......cvvveeeeiiiiiiiiieeee e 1.1.2.7
general ............. .1.1.8.12
overlays............ .1.1.20.5
general notes.... ..A2.7.3
reinforcement ..........ccoeevieeiie e 1.1.25.3
ULINIES wovveeee e, 1.1.21.3,1.4.7.3

Engineering judgement

foundation modeling.........ccccceveiiiiiieeiiinenne 1.1.4.2
OVEMNAYS ..o 1.1.20.5
FAIIS ..ot 1.1.21.2
structure modeling.........c.cceevverieenieiiieenne. 1.1.10.4
Environmental
cultural reSOUrCES.......c.ccccviiiiieiieiiic i 1.1.2.9
deck drainage.........ccevverieeneeiieenie e 1.1.20.3
structure appearance ............cc........ 1.1.23,1.1.29
weathering steel ........ccccoveiriiiiciieeieeen 1211
wildlife passage.......coocveeeieeeiiiieniiie e 1.1.2.2
Epoxy
ANCNOTS. ..o 1.1.231
bonding agents.........ccooceeeiiiiiiiee e 1.1.12.3

coated reinforcement.......1.1.13.1, 1.1.20.5, 1.1.25
concrete overlay .. .1.1.20.5
[0 (0 | P 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 ..o 1.49.6

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

end bents

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

MIES e 1.1.3.2

Existing beams
widenings........cc.eee... 1.1.14.2,1.1.15.10, 1.2.1.12

Existing bridge

buildings under ..........ccccoiiiiiiiiinee 1.4.10
AELOUT ...

footings

information only plans............cccoceiiiniiiinne 2.7.10
listing drawing numbers ...........ccccoieiiieeene 2.7.10
microstation models..........c.cocovevveiniiniienne. 2121
NAMES ..ot 24.1
plan and elevation details ............cccceeviveeennn. 2.6.1
TAUIS 1. 1.1.20.5
utility attachments ........ccoccoceeeiieeniiie e, 1.4.7

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

Existing footings
footing plan details ...........c.ccoovviiiiiiiicnicn, 2.7.4
buildings adjacent to ..........cccccovvvveniieeiineennn 1.4.10

Existing Name Plates
GENETAl .ottt 1.4.6

Expanded polystyrene

FEMOVAL ... 1.1.8.8
Expansion
bearing .......ccccovviiiiiii 1.1.19.2
footing modeling .........ccoevvviieiiieeinee e 114
joint bloCKOULS .......c.ccovviiiiiiieene 1.1.20.2,1.2.1.10
joint couplings (conduit) .........cccceeeriienieenne 1.1.20.2
joint details ... ...1.1.20.2,2.7.3.2, 2.7.6
JOINES . 1.1.8.6,1.1.20.2
support condition detailing ................. 2.6.3,2.7.3.2

Expansion joint

access.....
detailing

integral bent.........c.ccooieiiice 1.1.84
OVETIAYS ..ottt 1.1.20.5
rail detailing ........ccooeivieniiiiic e 11211
replacement.........coooeeeveie e 1.1.19.3
seals.......c...... ...1.1.20.2
seismic . ....1.1.10.2,1.1.11.2
setting... ....1.1.20.2
WEIING . 1.2.21

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

Experimental features
0ENETAL ..eiiiiiiieie e 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



Bridge Design and Drafting Manual 2004 rev. Nov 2011
Oregon Department of Transportation

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

Foundation report

Data Sheet.......ccccvvvviveeiiee e 2.1.2,2.7.4
0ENETAL..cciiiiiiiiiee e 1.15.1
modeling ..
piles i
substructure choices..........cccceveveeeviieeesenenn. 1.1.25

Foundations

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

footing embedment......
general considerations
MOAElING ..eeoiiiiiiiiiie e
Pile CaP «..oeeiee

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

G
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

1-21

H

Habitat

bat habitat............c.ccoeiiiii, 1.4.11
Handrails

accessibility standards ..........ccccoeeeeeiiiiieenns 1.44.1

WEIAING .. 1221
Hangers

INSPECHION ... 1.44.2

pipe detailing ....

utility ..oooveneenee.

WEIAING .. 1221

High water
design (bridge length)...........cccocceiiiiinninenns 11.2.2

High water elevation

design flood (bridge length)..........ccccoovevneenee 11.2.2

hydraulic data details..............ccccooverriernnnnn. 2.7.3.3
High-strength

DOIS ..o 1.2.1.3,1.2.6.1

concrete anchors.........ccovveeieerieenee e, 1.1.23.1

SEEE it 1.2.11

High-strength fasteners
GENETAl ..o 1.2.6.1, A2.7.3

Highway Design Manual
design standards.... ..1.1.2.2
roadway Clearances ..........cccoceeveveeerveeeeinnn. 1.48.1

Hinge

1.1.11.3,1.1.11.4
.....1.1.8.6
plastic (SEISMIC).......ceeviieeiiieeriee e 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

Holes
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

Hydraulic data

0ENETAL..cciiiiiiiiie 2.7.33
TS&L Plan and Elevation...................... 2.6.1,2.7.3
Hydraulics
cofferdams and seals............cccccvveveeeiiiinnnns 1.4.9.6
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
TSE&L NAIrative ......ccccvvveeeeeee e 1.1.2.11
underwater foundation considerations......... 1.1.6.1
utility attachments ... 14.7.1
|
lllumination
anchor bOItS .......eveveiiiiiiece e 1.1.24.1
Impact
AENUALOIS ... 1.4.3
deck preparation .........c..cccveeeiiieniiniiieneens 1.1.20.5
loads (soundwalls)
FAUIS e
TESES woiiiiiie e

Impact attenuators
AESION et 1.4.3

Index
CAD fil€S .o 212
drawing identification.............ccccceeviiniiniiinnnne 231
sheet for large projects.........cccceevveeriieeennnnn. 271

Index sheet
layout for large projects..........cocevveeireiiicineens 2.7.1

Information only

designating plans ........c.cccceevieeeiiieeene 2.7.2,2.7.10

title block details.........cccoovviiiiiieeiieiiiieeeee 2.4.2
Inserts

[T ] g [or (=) (= PRSI 1.1.11.2,1.4.7.3
Inspection

abutments, vertical & MSE........................ 1.4.4.2.1

accesSibIlity .......cooveeiiieiieieee 1.1.24,1.4.42

box girder access w....1.4.4.3

COlUMN rEDAN ...cvvvveciie e 1.19.5

decK....coourennnn. ..1.1.14.2,1.1.15.11

SEEM ACCESS ..oevieei e 1444

SUPEISIIUCIUIES. ....vviieeeeieiiiieeee e 1.4.4.2.2

ULINEIES wvvveeiee e 1.4.7.1,1.4.7.2

WAIKWAYS ... 1.44.2

WEIAING .t 1221
Instrumentation

SEISIMIC .vvvvieeie e e 1.1.10.8
Integral Bents

joint elimination ..........ccceeviiniienieniee e 1.1.84
Interim reinforcement

t-bEAMS ..o 1.1.13.3
Intermediate cross frames

[o <01 - | SRRR 1.2.1.3

Intermediate Web Stiffeners
OENETAL ..eiiiiiiii e 1.2.14
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International System of Units
MELNC CONVEISION......evvieiiiiiiiieee et 1.5

Intersection angle
bent centerlines

dimensioning........
footing centerline .........ccoceevecveevinnnne 2.7.4,2.7.7.4
railroad clearance diagram ...........ccccoeeveenne 2.7.3.8
J
Jacking
bearing replacement............ccoccceiviieninen. 1.1.19.3
Joints
AESthetiCS......eiiiiiiciceec 1.1.2.9
bent details ..........ccoocoveviiiiiinn, 1.1.8.9,2.7.8.2
bridge rail .......ccccooceviviieeeieee 1.1.21.1,1.1.21.3
construction .. 1.1.12.3, 1.1.13.3, 1.1.15.5, 1.1.18.1
deck CONSLrUCHON ........covieieeriieeiicrceieas 1.1.20.6
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utility considerations
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ClearanCes.........cccvvvveeeeeevciiieee e 1.4.8.2
COUMN @S .evveeeiiieeiee e 1.1.95
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earth restraint .........cccceee e 1.1.3.2
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11.4.1,114.2
..1.2.1,1.49.2

pile capacity........cccoevveviiiiiiiee 1.1.4.2
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system stability.... ...1.1.9.1,1.2.1.12
web forces........... ...1.1.16.1
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Lead Drafter
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bent rebar dimensioning.........cccccceeviiieinnnenne 2.2.7

deck plan details ..2.6.1
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BEXE e 221
Liquefaction
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mitigation procedures...........ccccocveeenineenns 1.1.10.6
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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
Longitudinal beam
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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FAINING .o 1.21. end panels........... .1.1.20.5
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Materials
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Microsilica
CONCIEte MIX ..vvvvveeeieiiiiieeeeeeeiinns 1.1.25.2,1.1.25.3
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utility detailS........oeeeieeiiii e 2.7.6



Bridge Design and Drafting Manual 2004 rev. Nov 2011
Oregon Department of Transportation

P
Pads
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
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maintenance ........... 121,1211,1213,14.7.1
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fIQUIES . 1.1.7.2
Permits

GENETAl..ciiiiiiiieceee e 1.1.2.9.10
Piers

naming and NUMDBENNG .......c.cccovvverveenienneenn. 2.6.1

seismic reduction factors .............ccecveeennne 1.1.10.2

Pile
ANCNOT ... 1154
bearing capacities ............c.cceeveriiinicineen 1154
CONCIEE.....cuiiiiiiiic it 1154
COVET PIALES ..ottt 1.1.54
cut off (cofferdam) ..........ccoeeriieiiiiiciiieeee 1.49.6
downdrag............. 1.1.54
embedment ..o ..1.15.4
foundation considerations ... 1.1.3.1,1.1.3.2
foundation modeling..........ccccoevveeiniieeiiiieenns 11.4
GrOUPS ...t 1.142,1154
pullout CaPaCILY.........coeviveeiiirieeiiee e 1.49.6
SEISMIC deSIgN.....cooviiiiiiiieiiieeeeee 1.1.4,1.1.10
sheet......cccoeeeee 1.4.9.6
splices .......ccceee. ..1.1.5.4
tip reinforcement..................... ... 1.1.5.4
underwater considerations. ................. 1.154,1.1.6
UPITE. e 1154
Pile bent
SEISMIC AESIGN....eiiviiiiiiiie e 114

Pile foundations

AESIGN ..t 1154

OENETAL ..eiiiiiiii e 1.1.54
Pile cap

detalS .....ooiiiiiieii 1.1.8.6

pile embedment.........cccooeiiiiiiin 1154

SEISMIC AESIgN....veiiiiiiieiiiee e 1.1.4

width considerations...........c.cccoevvveviiiennens 1.1.8.13
Piles

footing plan location ...........ccoceeeeniiniieninen. 2.7.84

OENETAL ..eiiiiiiii e 1151

SPACING ettt 1154
Pin & Loop

temporary barrier........cccceecvveeviceecsiee e 1.1.21.4
Pins

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

ArChES.....oiicecc e 145

drainage .........ccocuee. .1.1.8.11,1.1.9.5,1.1.20.3

deck plan detailing .........ccccceeveeennns e 2.7.6
dimensioning ....... ..2.2.3
hanger details..........ccccevevveeiiieeciee e 2.7.6
pile (general NOtES).......cceevvveeiiiiieeiiiee e, A2.7.3
PHlES ottt 1.1.54
pile (StffNeSS) ...uveeiiiiiiie e, 1.1.4.2
ULTIEY 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
deck panels ..o 1.1.20.1.1
elements (general) ........ccccvvevcvveennnns 1.1.2.4,1.1.14
general NOES........eeiiueie i A2.7.3
members (corrosion protect.) ......1.1.25.2, 1.1.25.3
members (span range) .. ..1.1.2.4
o111 TaTe [ ..1.1.5.5
prestressed beams...........cocoeeeviieeiiiieeens 1.1.14.2
SIaDS ... 11141
superstructure details............ccceeeviiiiiiiennns 27.7.1
VerseS 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..........ccccoviiiiniiiiiines 11141

Prestressed members

end bent details........ccccoeeviiiiiie e 1.1.8.7

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

general NOLES........oocievieiiic e A2.7.3

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

Project Manager

existing name plates..........cccceevveriieeienniieens 146.1

OVEMAYS ...t 1.1.20.5
Proprietary

bearings........cccooiiiiie e 1.1.19.2

IEEMS .o 1.1.2.10
Prospectus

Project ......cccoevveenecinnenns 1.1.2.9.10.1, A1.1.2.9.10

Protective screening

Bridge rail .......ccccooiiiiiiiiiiee e 1.1.2.6,1.1.21
general ......ccooeiieenieiee e 1.1.20.5,1.4.45
Pumping
water from cofferdam ........cccccoooiiiiiniiinene 1.49.6
Q

Qualified products list

bearings. ..o 1.1.19.2
JOINES 1 1.1.20.2
OVETIAYS ..ottt 1.1.20.5
proprietary items.........cocvveevveeesiieeesiieeeees 1.1.2.10
waterproof membrane ............cccoeviiennen. 1.1.25.4
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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.ccocveeviinneenn 2.7.3.9
design PermiSSiON .........c.ceuiveeeiiieeeiiiee e 111
design specifications...........ccoceeveeiieciicnneens 11.1
eXiSting tracks ........ccevvveeeiiiieneee e 2.7.3.7
footing depth..... 1.1.3.1
gradeline details... ..2.7.35
protective SCreening........cocvveveerveeneerveennne 1.4.45

Railroad Shoring

Ramps

plan details.........ccccceeiviiieiiieeeee 2.7.1,2.7.3.9
accessibility standards.............cccveeviiienninenn. 1441
protective fencing.........cccceeveieeiiicniinicene. 1.445
SIdeWalKS .......cooeviiiiiiici 148.1
WIS . 1481

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

Reference numbers

OENETAL .. A2.7.3
References

typical detail.........cccocveviiiiiiiiiiiien, 2.71,A2.7.1

deck plan ... 275
Reinforcement

abutment ..........

added shear

backwall..........ccoovveeiiiiii e 1.1.8.10

bearing ... 1.1.19.1

bundled..........ccoovieiii 1.1.13.1

bearing pad ........ccocceeiiiiiiiie 1.1.19.4

column seismic.... 1.1.9.6,1.1.9.7

corrosion protection ...1.1.25
decK...ooiiniiiis 1.1.142,1.6
deck overhangs........ccocevveenieiieenie e, 1.1.16.7
deck section details...........cocovevveiiiiniiiiiiiens 2.78.2
development..........ccoevveineeniennns 1.1.10.2,1.1.13.1
diaphragms........ccccoviiiiiiieeee 1.1.13.5

...1.1.23.2
.1.1.22,1.4.7.6

drilled embedment..
drilling through..

end panels..........ccceeueene ....1.1.25.3
field bent (general NOtES)........ccceevvvieeeiiineenn. A2.7.3
footing details ................. 1.1.9.10,1.1.9.11,2.7.85
0ENETAL ..eiiiiiiii s 1.1.13
general NOLES........oovieiierieeiee e A2.7.3
headed ............. 1.1.13.1(16)

interim... 1.1.13.3
pile tip.... .1.15.6
SNEAN ..o 1.1.131
SPIFAIS ... 1.1.9.6,1.1.9.8
SPACING ettt 1.1.13.1
standard SIZeS ........cccceivviiiiiiiieeee e 1.1.131
stirrups.............. .1.1.14.2
temperature.... .1.1.13.1
splices ........... ...1.1.13.1
welded.......ccoceeiiiiienen. 1.1.96,1.1.13.1,1.2.2.1
WINGWAIS ... 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 ON ........cooveeeeriieeniiieee 1.4.21,1422
Revisions

AraWINGS .. 2.7.11
Right-of-way

Design considerations...........c.ccccvevvvienieens 1.1.2.95

utilities oNn StruCtures ..........cccceevcvveerieeennnee. 1.4.7.2
Riprap

cofferdams..........cccocvevnenns 1.1.3.3,1.1.6.1,1.49.6

foundation considerations ............... 1.1.25,11.3.1

plan details .........ccooeiviiiiinii 2.7.33
Roadway

Bridge length ........ccccoecieiiiiiiininee 1.1.2.1,11.23

ClearanCes .......cocvvviieiieeee e 148.1

footing detailing ..........cceevveieiiiiiiiiiee e 1.1.84

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

project geometry.. 1121

protective fencing ... ..1.4.45
shoulder (bikeway) .........cccccoviiiiniiiiiiiinne 1.1.2.9
SlOPE PAVING ...eoivviiieiiiieeeee e 1.1.2.8
SHTUCEUIE tYPES ... 1124
ULINIEIES oo 1.1296,14.7.2
WINGWAIS ..o 1.1.8.2

Roadway engineering

attenuator deSigN......ccuvevcveeeviee e e eieee s 1.4.3.1

deck overlays ........cooeviviiiiiiiie 1.1.20.5
Rock

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

Slope protection ..........cccecveeeiiieeiiiieeeiieeee 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

MALENAIS ...ooeiiiiiiiiie e 1.1.2.9.7
Sandblasting

steel mMembers ... 1213
Scales

Arafting ..c.ocveeeiiee e 2.16
Scour

foundation ...... 1.1.34,1.1.25,1.1.3.1,1.1.4.2,1.6

ODOT design iNStruCtion ...........cccoceveveeririennenns 1.6

seal design considerations ............. 1.16.1,1.4.9.6
Screed

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

CONCIELE ..o 1.1.25.2

AECKS v 1.1.20.5

poured JOINt ........occuveereiieiieee 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) .......ccccevvveeeriineenns 1.49.6

expansion joint seals............cccocveeneerieennen. 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 ...........c.ccoevviviiiiicncien 1.1.14.2

beam, drainage .........ccccooveevieiiiiic i 1.1.8.11

bearing seats ...1.1.8.3,1.1.9.4,1.1.195

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

drawing SCales.........ccocvvvvieiiiiiiciniee e 216

superstructure detail.............ccoecveeiiiiiiicnens 2.7.7.2

typical deck details .........cccoeveviiiiiiiiieenen, 2.7.7.2
Security

design considerations ............c.cceveeineene 1.1.2.9.11
Segmental

segmental construction ...........cccoceeveennen. 1.1.16.5
Seismic

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

COIUMN dESIGN .. 1.1.95

..1.1.9.6
.1.1.10.7

column hoops, spirals
construction costs ...

deck joints ........... .1.1.20.2
dESIgN COSES ..o 1.1.10.7
design reference.........cccoecveeveeiiiiiiniceee 1142
design, general..................... 1.1.4.2,1.1.10,1.1.11
drilled shaft modeling ..........ccccooeviiiiinniienns 1143

.1.1.10.9
..1.1.8.4

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

footing design......... .1.1.10.5
foundation modeling..........cccveevveeeiceeesiiieeens 1.1.4
foundation recommendations....................... 1.1.5.6
General NOtES .........ovvvieriiiiiesie e A2.7.3
Guide Specifications, LRFD.... 1.1.10.1, 1.1.10.3-1
hold-downs ..o, ...1.1.11.5
instrumentation....... .1.1.10.8
lateral earth restraint ............cc.coc..... e 11.3.2
liquefaction mitigation................... 1.1.5.6,1.1.10.6
[>T oL RSTRN 1.1.10.1
precast concrete piling .........cccoocveeiiiiieninen. 1155
resin bonded anchors...........cccccooeiieencnnnn, 1.1.23
restrainer design..........cccceeevieeeiiiee e 1.1.11
TErOfitS ..ovveiiiieiii 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
SHTUCEUIE tYPES..ieeiieee e 1.1.24
temporary StruCtUres .........ccoccvveveeeereiiiinneenn. 1.49.2
WEIING .t 1.2.2.1
widening design.........ccccevveeinee e 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
ULIIIEIES oo 1.1.2.9.6,1.4.7.2
walkways (maintenance) .........cccccoevveeninnenne 1445
WIAEhS .o 1481
Shrinkage
anchor bolt tension...........cccoccvvviiieiiiieene 1.1.241
bearing design.........c.ccccociieiennne. 1.1.19.1, 1.1.19.2
camber ... 1.1.17.1,1.2.1.8
coNstruction joints ...........cccceeeene 1.1.20.6,1.1.21.1
design for............. .1.1.7.1,1.1.14.1,1.1.16.1
joint design .......ccccceevvieniciieennn, ....1.1.20.2
longitudinal restrainer design .... ...1.1.11.3
pour schedules..........cccccvviiiniciicicie 1.1.18.1
reinforcement ........covcvevieeieenie e 1.1.13.1
HMDET e 133
widening [0ads..........ccoooeeiiiiiiiiiciie e 1.1.9.3
Sidewalks
combination..........cccoceeiiiiieniiieenn. 1.1.29,11.211
CUIDS .ottt 11211
end panels.......c.ccocevieieeniieeeiieenn 1.1.2.7,1.1.8.12
height.......cooi, ... 1.48.1
prestressed member considerations..........1.1.14.1
protective SCreening ...........cccecueenee. ..1.4.45
FAUL e 1.1.21.1
reinforcement ........ceevcvevienieenie e 1.1.25.3
TraffiC. .o, 1.1.21.1
utility 10CaLIONS .....c.veeiiiiiiciee e 1471
width (reference) ........cccceveeeiiiiiniiicien 1.48.1
Sign bridges
galVaNIZING .vvveeiiee e 1.2.4.3
OENETAL ..ot 1.2.3
Signals
anchor boltS.........oocvevieiiiinc e, 1.1.24.1
supports (general) ........cooceereieeeniiee e 1.2.3
Signs
anchor bolItS..........oocveiieiiiiic e, 1.1.24.1
structure mounts.. .....1.2.3
SUpports (general) ........occveeeeeveeeviiee 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
ULIIIES . 1.1.296,1.4.7.3
WIAENINGS ... 1.1.15.10

Slope paving

detailing ....oovveriiiie 2.7.3.2

USAJE ..coeirieieeee e 1.122,11.28
Sloped

ground (soundwall) .........cccoevovieniiniiinnennne. 1421

fOOLINGS ..vveiiiiieeee e 1.1.8.6,1.1.9.12

FAUIS .t 1.1.21.2

Slopes
bridge length........c.ccooieiiiiiiii 1.1.2.2
columnsin........
protection.... .
Prap ..ccoceeveeveeennnnnn
wingwall Construction ..........c.cccecvveriiiiieninen. 1.1.8.3
wingwall locations...........cccoeeerveenne 1.1.8.1,1.1.8.2

Socket Connections (turnbuckles & wire rope)

Special Provisions ..........ccccveieviiiiienieen. 1.1.54
Soil
classification ..........cccceceviriennnne 1.1.10.1,1.1.10.2
cofferdam considerations........ ...1.4.9.6
considerations (soundwalls)... 1,421
drilled shaft modeling ............ccccoc... 1.1.4.1,1.143
end bent design........cccceeiiiiiiiie 11.8.1
foundation modeling...........ccooeeveiiiiiniieniene. 1.1.4
lateral earth restraint ............cocoeviiiienennns 1132
liquefaction.............. .....1.1.10.5, 1.1.10.6

seal sheet piling .. ...1.4.9.6
seismic design..... ....1.1.10
SPIINGS ettt 114
strutted abutment design..........ccccceeeiiieennne 1.1.85
type (soundwall) .......cccooveeiiiniiiniiiiieeeeen 1421
wingwall conStruction ..........ccocceeeiiiieeiineenn. 1.1.8.3

Soil pressure

end DeNtS........ooiiiiiiiie e 1.1.84
strutted abutments...........cccoeeviiniiiieene 1.1.85
Soundwalls
OENETAL ..eiiiiiiii e 1421
ON BrdgES.....vvveieie e 1.4.2.2
on retaining wallS..........cocooeiiieiiiiiciieee 1.4.2.2
pay limits ............. ..14.24
seismic load ..1.4.2.2
WINd Map (Fig)..eeeooueeeeeeerieeesieesieeeeeneee s 1.4.2

Span lengths
deck overlay ........ccoooeiiiiiiiii 1.1.20.5
EffeCtiVe ..o 1.1.9.1
structure layout. ..1.1.2.3
structure type....
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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 ........ceeviveeeiiieeeiiiee e 1.254
spiral reinforcing .. ..1.1.9.6
SEEEI i 1211
turnbuckles and socket connections............ 1.25.4
ULIHEES .o 14.7.1
waterproof membranes............c.cocoeeeenen. 1.1.25.4
welding........coceeiieeene

wire rope

Specifications
anchor bolts ..........ccoevvvvveeeeeieinnn, 1.1.23.1,1.1.24.1
backfilling .......eveeiiieiie e 1.1.3.2
bearing.......cccovvviiiii 1.1.19.2
cables & turbuckles.. 1.2.5, Al1.25
CONSEIUCHION ..ot 111
deck design........coovueiiiiiii i 1.1.20.1
[o (=1 o o U URRRR 1.1.1,1.1.7.2
live 10ading.........ccoeeiiieiniiieee e 1.1.7.2
OVEIAYS ..o 1.1.20.5
proprietary items .. 1.1.2.10
rail......... 1.1.21.1
rail retrofit............. ..1.1.21.2
railroad clearances ...........ccccooeevveeneiniinennn. 1.4.8.2
seismic design .........c.cceeeenee 1.1.9.5,1.1.10,1.1.11
soundwall design (reference)............cccceu.... 1421
special Provisions ..........cccoceeeeriieeeiiieeennns 1.1.2.12
SEEEI i 1.21.1
temporary wWorks .................. ..1491
timber design (reference)........cc.cccceevvvevencneenn. 1.3.2
WEIAING . .ceieiiii e 1.2.2.1
Splices
column bars ......ccooveeeeniieeniiieens
column hoops
general NOES ......coouvveiiiiee e
1AP e
mechanical..........ccccoovveiiiiieeennnnn.
rebar 1abeling ...
reinforcement..........ccccceeiiieeeninen.
seismic...........
spiral column..
steel beam .....
steel Pile......oooeeiiiiii
welded ......ocooevviiiiniiinee

Spread footings

COVET ..ttt 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...........cccccceveeennee 1.4.9.6
seal design example..........cccocevveiiiiiiniieennns 1.49.6
SOUNAWAIIS.......oiiiiiiiiiiiceeree e 1.4.2.3
access holes .......coevveevieiieeiinnennn 1.1.156,1.4.4.4
beam Stirrups. ... 1.1.14.2
CAD DiIr€CEONY ...oeveiiieeiiieeeiee e 211
celllibraries ..o 2.6.3
final plan requirements.............cccccoeverieeneennne. 2.7.2
joints..... ....1.1.14.1,1.1.20.2
MANUAL .. 1111
precast beams...........ccccocvveiinennn. 1.1.14.1,1.1.17.3
p/theams........ccocvviiiniiiiienien, 1.1.16.1,1.1.16.8
project sheet numbering...........cccceeeiinicinnens 242
protective fencing .........cccevveiienieeiee e 14.45
rails......cocoveeveeens 1.1.21.1
slab design....... ...1.1.14.1
slope paving..... 1.1.2.2,1.1.2.8
SOUNAWAIIS......eviiiiiiiieieieeee e 1421
SEEE it 1.2.1
stem flare.......cooviiiiiie e, 1.1.15.4
title block requirements ...........cccceevcveeiiiieenns 242
CONSEIUCHION ...t 1111
AESION ... 1111
General NOtES .......c.eevvierieeiiesieeee e A2.7.3
seismic (general NOteS) ........cccvvervieeeiiinennnne 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)........ccccocveeiiieeeniieennnen. 1.1.7.7
Stress
anchor bolt...........cccovvvviiiii 1.1.24
AXIAL e 1.1.10.2
DO ... 1.1.24
CONCIELE.....eeiiiiiiiiiiiicce 1.1.12.1
concrete pile........ ....1.1.5.5
creep & shrinkage .. ..1.1.14.1,1.1.16.1
effective unit........ 11,42
UYL .ot 1.1.11.2
Stringers
timber (general Notes) ........ccocevviiiiiiieennen. A2.7.3
WEIAING oo 1221

Strip Seal

GENETAl ..o 1.1.20.2

Striping, traffic lane

durable inlaid..........cccceeveieeiiieeee e 1.1.20.1

Structural steel

fabricator certification ...........ccccccevviieeiinnenn. 1.2.2.1
General Notes......... ...A2.7.3

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

Structural Wire Rope — see Wire Rope, Structural

Structure Mounted Signs

OENETAL .. 1.2.3

Structure Widenings

cast-in-place.......ccceeveeiicie i 1.1.15.10
corrosion protection ....1.1.25.3

deck drainage...... .1.1.20.3
interior bents..... ..1.1.9.3
precast Deams........ccceeveveveviie v 1.1.14.2
protective fencing ..........ccccoeceeiiiieeniiieenne. 1445
SEEEL. ..o 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 ... 111
Temperature
bearing design.........c.ccccociiiieennn. 1.1.19.1, 1.1.19.2
JOINE OPENINGS «..veeiiiiie e 1.1.20.2
1= Lo =2 SRS 1.1.7.3
reinforcement .........ccccooeieiiin e 1.1.131
restrainer design........cccccvveveveeeviieessiee s 1.1.11.3

Temporary construction

Agency provided detour bridge .................... 1.493
barrier.......cccovevii 1.1.205,1.1.21.4
cofferdams..........ccccoveeeiinenn. 1.1.3.3,1.4.9.6,1.1.6
AELOUN ..o 1.1.29,149.2
diaphragms. ...1.1.14.2

falsework .... ..1.4.9.4
OENETAL ..eiiiiiiii e 1.4.9
T 11.21.1,1.1.21.4
FAUISING ..vee ettt 1.49.7
SNOMING. e 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.......cocoiiieiiiiiee e 1.25.1,A1.25
General NOteS ........ccocvevveiieenieene, 1.25.2,A1.25
restrainer design........ccoouveeiiieeeiiiiee e 1.1.11.2
special provisions...........cccceevcvveens 1.2.5.4,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.........ccccevveieieniincieeninns 1.1.2.9.6
SUPPOITS .o 1.4.7.1,1.4.7.3
under end panels........cccceeeveeneeiiecnieneeen 14.7.3

Utility attachments
mechanical anchors...........ccccceeeeeiiciiieneenn. 1.4.75
resin bonded anchors ..........ccccccceevveivineenn. 1.4.75

W

Wales

cofferdams.........occcvveeiie i 1.4.9.6
Walkways

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

steel girder......ococvevvieeiniieciiineene 1.2.13,1.442

ULITIEIES v 1.4.7.6
Washers

load indicator..........ccooccvvveveeeninnns 1.1.23.3,1.1.24.1
Water

blasting .......ccoeviiiiiiiie 1.1.20.5

drains......cccceevveeciieeenns 1.1.8.11,1.1.15.7,1.1.20.3

level in cofferdams ..........ccccoeoeviiiieneceiiiinns 1.49.6

QUANEY .o 1.1.20.3

removal from cofferdam ............cccccccoeeeins 1.4.9.6
Water elevation

high designation.................. 1.1.2.2,1.4.9.6,2.7.3.3

low designation.............cceeeerieeeiiieee i, 2.7.33
Water intrusion

deck overlay .........ocoevieiieiiiiie e 1.1.20.5

Seal CONCIEte.....c.uvvveveee e 1.4.9.6

Sheet Piles ..o 1.4.9.6
Water level

cofferdam .......ooocceeeiiie e 1.4.9.6
Water lines

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

SCAIS ..eeiiei et 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
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