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Closure pour
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aesthetics ... 1129
category B,C and D....... ..1.1.10.2
concentric reinforcement.............cccocvenene 1195
concrete aggregate Size...........ccceevieeeennnn. 1.1.95
concrete(general NOeS) ........cuvvveeeveeeiiiiinns A2.7.3
design, general .........cceeeeeeeeiiiiiiieee e, 1.1.95
detailing ..1.1.9.1,2.7.7.3

drain pipe ......... 1.1.95,1.1.20.3
effect On Span ... 1.19.1
hOOPS 1.1.9.8
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Column - continued
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tOP-PINNEM ..o 1.1.9.5
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WIENINGS ..o 1.1.10.1
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rail action ............c.c...... 11211
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negative moment areas...........cccvveeeeereninnes 1.2.1.7
shrinkage camber...........cccooeiiiiiiiiiieeene 1.2.1.8

Compressible filler

Compression

utility holes .......vvveeeiii s 1.4.7.3
butt weld splices.........coocviiniiiiiiiiciieccs 1.2.2.3
pile axial ... 1.1.4.2
SEAIS i 1.1.20.2

Compression flanges

gENEral oo 1.2.1
Stiffeners ..o 1.2.1.3
CAD e 2.1
foundation modeling .. 114
seismic analysis ........... .1.1.10.4
steel design programs .. 121
Xt 221
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AESthELICS ...vvviviviiiiiieieeeeee s
ACWS on end panel
anchors

anchor bolts ...,

barrier, approach

bearing pad construction.................cccvueeis 1.1.19.4
bearing seat...........cccueveiiiiiiiiiiii s

bearing strength... 1.1,
bearings for........ccocovvieveiniiiiiinns 1.1.19.1,1.1.19.2
bonding agents .........cccveeeiiiiiiiiieee s 1.1.12.3
box girders 1.1.15,1.1.16
cast-in-place decks ..........cocovveeviiiiiniiiciine. 1.1.20
ClASSES ...t

closure pour

coloring  ..ooovciiii s

compressive strength............ccocoeeiiieens 1.1.12.1
confinement .1.9.
construction joints .........c..cceeueeees 1.1.15.6, 1.1.20.6
€Ore footiNg.......ccocveeiiiiie e 1.1.9.10
COVEl  ieereeeiins ..1.1.13.1
cracking control, decks ..........ccccceeeeeiiinnns 1.1.20.1
creep ... 1.17.1,1.1.11.3,1.1.14.1, 1.1.16.
Cross beam ........cococveiiiiiiii s 1.1.15.8
curing e 1.1.12.4
dead load camber..........cccceeiiiiiiiiiiens 1.1.17.1
deck .. 1.1.20,1.1.25.
deck screeding.........ccveeeeeeiiiiiiiiiieeee s 1.1.20.4
deck (general Notes) .........ccceeeviuveeeiiecenninnen. A2.7.3
detailing ......ccee... 2.2.4,2.7.7
diMeNSIoNING .....ccccvvviiiiiiiiiiiee e 2.2.3
drilled anchors ..... 1.1.23
drilling holes in........ 1.1.22
elastomeric NOSINGS ........ccocvveriieeiiiiieens 1.1.20.5
end panels........cccoceeeeiiiieiiiineens 1.1.2.7,1.1.8.12
E€POXY OVEMAY....ccvvvieeiiiieiiiiee e

expansion joint setting
finish

flexible polymer.........cccoovveeiiiiiiniiicniee 1.1.20.5
friction against piling ..........ccocceveviieiiinenne 1.4.9.6
general oo 1.1.12
in restrainer design .........ccoccvvvveeeeeienciineeenn. 1.1.12
inserts

interim reinforcement ............c.cccceeviineeis 1.1.13.3
JOINEFIllers ...

latex modified ...1.1.20.
LMC depth limitations ...........cccccoevuivieeennn. 1.1.20.5
IOW POFOSItY....eveieiiiiiiiiiiceeeeee e 1.1.25.3
membranes.......... ..1.1.25.4
MELriC CONVEISION......covviiiiiiiiiiiee e 15
microsilica... 1.1.20.5, 1.1.25.2
MOAUIUS ..ot 1.1.12.1
overlay dead load 1.1.20.5
overlay quantity....... 1.1.20.5
overlay scheduling .. 1.1.20.1
overlays ............... 1.1.20.5
p/s elements ..... 1.1.141
pile 1154
Pile Cap i 1.1.8.7
placement around reinforcing.. 1.1.9.10
placement Slope.........ccoeeviiiiiniiiciiiiecee, 1.1.8.3
post-tensioned (general notes)..................... A2.7.3

1-8

Concrete - continued

pour schedule...........ccccooviieiniiecennnen. 2.7.9,1.1.18
precast members.........cc.veeveeeiiiiiiiee s 1.1.14
pump placement.........ccoccveeviiiieniiee s 1.4.9.6
FAIlS e 1.1.21
rails, drainage .1.1.20.3
rebar clearance (general notes)................... A2.7.3
reinforcement .........eeevvveeeiiiiee i
repair (bonding agents)
repair and strengthening (general)............... 1.1.7.7
saved w/ sloped footings ..........ccoecvveerinen. 1.1.9.12
seal ...1.4.9.6
seal placement ... 1.4.9.6
sealers 1.1.20.5, 1.1.25.3
segmental construction...........c.ccccvvvvveeeennns 1.1.16.5
Shear IUgS .....coovvveieie e 1.1.11.2
shortening, P/t ........coeeeviiiiiiieieiieeeeeee 1.1.16.1
ShNKAge ....ooooiiiiiiiie e 1.1.9.3
shrinkage loading ... .1.1.15.1,1.1.16.1,1.2.1.8
strength  .....oooviiiinies ..1.1.12.1
strengthening, permanent ...1.1.125
strength in cofferdams..... ......1.4.9.6
strength in precast..... ...1.1.141
structure types........... e 1.1.2.4
surface finish.......... 1.1.12.2,2.79
tremie placement............. .....1.4.9.6
vibration (deck placement) . .1.1.20.1
wingwall ConStruction ............ccecveveviieeennnne. 1.1.8.3
Conduit
Electrical (plan detailing) ...........ccccovivieininnnne 2.7.6
encased in concrete ..1.4.7.2
EXPanSion JOINt ........ccceeviieeeariiee e 1.1.20.2
eXternal ..o 14.7.1
Connections
approach rail ...........cocceeveiiiiiiiii, 1.1.21.2
bent widenings ........ccccoovveeeiiieiiiie e 1.1.9.3
bolted oo 1.2.6
cables 125
concrete anchors.........c.ccceeveeeennee. 1.1.22,1.1.23
crossheam details ..........ccccoeviiiiiiiieniiienn, 1.1.9.3
friction type........ccceeennns e 1.2.6
longitudinal restrainers . ..1.1.11
mechanical.... ...1.1.13.1
post to deck............ ..1.1.211
restrainer design ..........ccccevvieeiiieee e e, 1.1.11
seismic forces ..... 1.1.10.1
seismic retrofit.............. 1.1.10.1
seismic(general notes) .
slip-critical
soundwalls
structure widenings ..... 1.1.9.3,1.1.14.2,1.1.15.1
timber
turnbuckles....
utilities ... A7,
welded 1.1.131
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Construction

accelerated bridge construction (ABC)... 1.1.2.9.12

ANCNOIS oo 1.1.23.3
bearing pad.........ccocoeiiiiiiiii 1.1.195
clearance

cofferdam

concrete finish............cvvveveveveviviieiiieieiennns 1.1.2.2
connection toleranCes..........u.vvvvvvvveeeveveveennnnns 1.3.3
deck ..1.1.14.
deck overlay .......cccoceviiiiniiiis 1.1.20.5
dynamic isolators ..........cccceeeiiiiiiiiineeeene 1.1.10.9
end bents

general NOES......covveveiiiieeiiec e A2.7.3
interior bent

joint ...

joint at deck

lateral earth restraint...........cccccceeeeveiiinnnnnn. 1.1.3.2
LMC 1.1.20.5
MC 1.1.20.5
of cables ....evieiiiii e, 1.25.3
of turnbuckles ........ccccveveeiiii 1.25.3

polymer concrete .
pour schedules ...
revisions
schedule
scheduling for overlay
seal
segmental...
sequence ...
shear keys
stage
stay-in-place forms...........cccocoeeiiieeennnen.
EEMPOTANY ..o
timber(general notes).
TP & DT/ Stage....cccvvveeniiieiiiieeeiieeeiieeene
UNOEIWALET ...
widenings
wingwall

Construction costs

Consultants

Continuous

added for SeismiC.......ccccvvvveeeviiciiiiineeeienns 1.1.10.7
transfer of electronic files .........c.ccooeveieieiiieeeennn. 2.9
bottomslab................ccccco 1.1.18.3
bridges (types)........ 11.2.4,1.1.151
cofferdam pumping ........cccccoeecvveeeeeeniniinnnn. 1.4.9.6
concrete slabs.........ooooiiiiii 1.1.185
deck reinforcement . 1.1.13.5,1.1.14.2

deck, restrainer....
segmental construction.

spans, pour schedule. ..1.1.18.1
steel span bridges........cccccoeveiiiiiiiiiiien, 1.1.2.4
superstructure, restrainer...........ccccceeeeneee 1.1.11.3
beam, reinforcement............ccccccceeiiiieanns 1.1.13.1

1-9

Continuous spans

Contract

decK JOINS ....ooviiiiiciiiceece e 1.1.20.6
deck pouring.................. 1.1.18.1,1.1.18.3,1.2.1.9
glulam longitudinal deck ............ccoccueeevieeennnnn 1.3.2
shear connectors ..1.2.1.7
SHrUCTUIE tYPES...oeeeeeeeeee e 1.1.24
plans, bearings........cccccovviininie 1.1.19.2
plans, concrete finish. ...1.1.12.2
plans, PIS slab ... 1.1.17.2
scheduling committee..........cccceeevieeeenn. 1.1.20.5
time (OVerlays)........cceevviiiiieiiieeeiiieeeeeee 1.1.20.5

Contract plans

bearings ... 1.1.19.2
concrete fiNiSh.........cocciiiiinn 1.1.12.2
existing structure plans. .24.2,26.1,27.3.1
MELrC CONVEISION ... 155
precast Cambers........ccccvvvveeeeeicciiieee e 1.1.17.2
standard drawings..... .24.2,27.1
steel cambers............ ....1.2.1.8
Steel girders.......cocvveveve i 1.21.1
Contractor
bridge name plates..........ccccceevviiiiiieeeeniinns 1.46.1
cable availability .............cccccceiiiiiiinnne 1.1.11.6
cofferdam changes..........cccoccceeeiiiiiiiiienennn. 1.49.6
constructability ..1.1.9.1
formwork removal............cccociiiiiiiiiiie 1.1.6.1
lateral earth restraint ............ccoccieieieinnnns 1.1.3.2
overlay experience .... ....1.1.20.5
pour schedules...........ccoeveiiiiiiiiiiiiees 1.1.18.1
ShOMNG e 1.49.3
staged construction ... .1.1.18.6
traffic handling..........ccccoooiiiieie 1.1.2.9
underwater falsework ...........cccoccvvieiieennnnne 1.16.1
welding .o ..1.22.1
wingwall construction ............ccccceeeeeiiiiinnnnn. 1.1.8.3
Cope
gusset plates........coocveeiiiiiiiiiee e 1.2.1.3
Corbel
end panel .......coccceeiiiiiin e 1.1.20.5
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Corrosion protection

Cost

attachments to structures...........ccccceeevvnnens 1.4.7.4
bearings ... 1.1.19.1
cables .1.251

galvanizing. ...1.24
gas lines .. .1.4.7.4
general ... 1.1.25
marine environment... 1.1.25.1,1.1.25.2
overlay Warrants .........cccceeeeeeniiiiieeeee s 1.1.20.5
PN 1.1.55
silicon control ... 1.2.4.3
Specialist ........cccccveeenne. ..1.1.25.1
waterproofing membrane . ..1.1.254
weathering steel...........cccoeerviiiiiiiiciinees 1.21.1
added SeISMIC.......cccocverviiiiriiene e 1.1.10.7
bearings .......ccccciiiiiii 1.21.11
bridge length........ccccoooiiiiiiiie, 11.8.1
deck preparation........ ...1.1.20.5
LMC overlay ...1.1.20.5
overlay  .ooiceiiiiienn ...1.1.20.5
overlay design criteria... ..1.1.20.5
phase 2 seismic retrofit. ..1.1.10.1
rail retrofit ... 1.1.21.2
rail upgrade. ........coeeeveeeeeniieeiiee e 1.1.21.2
retrofit cable.. ..1.1.11.6
steel girders...... 121
structure types ...1.1.2.4
TP & DT (OVerlay) ......cocuveeeeeeiiiiiiieeeeeee 1.1.20.5

Cost Data

County

County Bridge Number

County Name

deck OVerlay .........cocoevieeiniiiiinie e 1.1.20.5
SEIUCKUIES ..t 1.1.24
LOCAtioN MaP ..cooiiviiiiiee e 2.6.2
membrane policy 1.1.25.4
roadway Width...........ocoeeeriiiiniiiiecc e, 11.2.2
title block details ...........ccocoiiiiiiiiiiicie 242
title block details ...........cccuveveiiiiiiiiiiiee s 242

Cover

access hole......ooooveveveieieieicieeeeen, 1.1.15.6,1.44.4
bearing ..o 1.1.19.1
cast-in-place decks.
column, minimum ...

deck steel......ccoovvveeeiiiiiiieeeeee, 1.1.13.1,1.1.25.3
maring environNMeNt..........cccuvveveveennennnnnnnns 1.1.25.2
over spread footings... ....1.1.3.1
plates o 1154

Crash cushion

dESION oo 1.4.3
Crash test
approach rails...........ccccoooiiiniiicn 1.1.21.1
culvert rail........coeeeeeiiiii 1.1.211
curb height .......ccoeeiiiiii e 148.1
deficient rails ....... ..1.1.21.2
new rail designs .. ..1.1.211
rail table ......... ..1.1.211
rails ... ..1.1.211
single tube rail .. ..1.1.211
two tube rail.........cccooviiiii 11211
timber rail ... 11211
type "F" rail.......... ..1.1.211
type 2A guard rail ..1.1.21.1
untested retrofit designs ..........cccccvveeeerinnes 1.1.21.2
Creep
anchor bOIS. ..., 1.1.24.1
bearing pads .........ccccooviiiiiinnenn. 1.1.19.1,1.1.19.2
camber diagrams..........cccceeeeiiiiiiiiieeene 1.1.17.1
deck (JOINS)...cooviiiiiiiieiiieeee e 1.1.20.2
elastic effect........... .1.1.16.1,1.1.17.1
encasing end beams...... e ——— 1.1.14.1
expansion joint setting......... ......1.1.20.2
joint openings ......1.1.20.2
post-tension............ e 1.1.16.1
proprietary bearings ........c.cccoeciiiiieinnnns 1.1.19.2
restrainer design .........ccceeveeeiiniiiiieee e 1.1.11.3
Cross frames
and ULIlILIES ..oceeveiiieeee e 1.4.7.3
general .., 1.2.13,1.21.4,1.2.1.6
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Crossbeam
access holes.........ooevvveveveeeeeenennn, 1.1.15.6,1.44.4
additional shear reinforcement.................. 1.1.13.4
aesthetics
beam seat
bearing replacement............cccccceeiiiiiinns 1.1.19.2
column reinforcing
concrete aggregate............evvveveviieieveieieiennn. 1.1.95
deck plan detailing ...........ccccoviiiiiiieieiniiiienen. 275
detailing
effective span........coccvviiie 1.1.9.1
extending reinforcing........cccccoovevveeeeeennne 1.1.131
interim reinforcing ...
plastic capacity .............. 1.1.9.6, 1.1.10.2, 1 1 10 3
superstructure detailing..........c.occoeeviiieenne 2.7.7.3
transverse restrainer-.. ..1.1.11.4
Width Provisions ..........cccccveeviiiieniiienieees 1.1.8.3

Cross Reference Table

BDDM — AASHTO LRFD articles ............cccuuvee. 1.6

Cultural Resources

Culvert

ProteCtioN ....oeveeiiiiieiiiiee e 1.1.29.4

design
rails over ...

Culvert pipe

Culverts

Curb

fOr ULIlILIES ...eeeeiieeeece e 14.7.3
hydraulic data detailing ...........cccccooeiiiieennn. 2.7.3.3
utilities oo 1.1.296,14.7.3
and attenuator design .........cccoevvveeeriieeininenns 143

deck drainage
epoxy coated bars

height

joints ...

on p/s slabs ...... 17.
pour schedule.......... 1.1.18.4
presence and location 1.1.21.2
railson ... 11211
reinforcing cover .. 1.1.131
retrofit rails............ 1.1.21.2
sidewalk ......ocooiiiiiii 11.21.1
superstructure detailing. .2.7.6,2.7.7.2
two-tube rail .......c.oooovviiiii 11211

1-11

Cure
€POXY CONCIELe.....ccoeveiiiiiiiiiiiiiee e, 1.1.20.5
LMC placement.........ccccceeeviieiiniiieininieenn. 1.1.20.5
overlay scheduling...........ccccooviiiniiennne. 1.1.20.5
overlay time ....1.1.20.5
polymer ConCrete........oovvvveeniiiiniiiciieeenne 1.1.20.5
unreinforced bearing seat............cccccoeveeen. 1.1.19.5

Curing
CONCIELE  .iiiiiiiiiiieieiii e 1.1.124
LMC e 1.1.20.5
polymer ConCrete........oovvvveeniiiieniiieeiieene 1.1.20.5

Curve
bent intersection dimensioning ....................... 2.7.6
column interaction ...................... 1.1.10.2,1.1.11.3
force deflection..........ccccovviiiiiiiiiiiciieen, 11.4.2
horizontal .........ccccooiiiiennenn. 1.1.4.2,1.48.2
intersection angle dimensioning ... e 2.7.3
ON STIUCUre ..., 1 124
rail selection................. 1.1. 21 1 1.445
seismic load deflection . 11,42
vertical ..o 1.1. 20 4 1.2.1.8

D

Datum
City of Portland...........ccooovveriiiiiiiiiciiecee 2.7.3.2
North American Vertical.............cccoevvveeennne. 2.7.32
National Geodetic Vertical e 2.7.3.2
plan and elevation details................... 2.6.1,2.7.3.2

Dead load
beam camber ..o 1.1.17.1
bearings ....1.1.19.1
bent Widening ... 1.1.9.3
boX girders ... 1.1.16.1
camber diagrams ..1.1.17.1
CoOmmMOoN Metric CONVErSioNS..........cc.eeeeeeeennnee 15.7
deck forms ......occuveveieiiiiiieee 1.1.7.1,1.4.4.3
fAlSEWOTK ... 1.1.20.4
interim crossbeam reinforcement.. ....1.1.13.3
overlay 10ading .........ococvveiiieiniiiiiee s 1.1.20.5
seismic loading.... 1.1.10.2,1.1.11.3,1.1.11.4
SOUNAWAID ....ceeiiiiiiiiiice e 1.4.2.2
structure widening ..... 1.1.14.2,1.1.15.10,1.2.1.12
utilities
wearing surface .
wingwall construction ............ccccceeeeerininnnen. 1.1.8 3
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build-ups (camber)...........cccuvveeee..

clearances (rebar)... .1.13.
closure pours............. 1.1.14.2,1.1.15.10, 1.1.20.4
CONCIELE e 1.1.121
concrete (general NOES) ........occvvveveeeeeieiinns A2.7.3
construction joint.......... 1.1.18.2,1.1.18.3,1.1.185
continuous over bent............cooocoiene 1.1.14.2
continuous reinforcement.. 1.1.14.2
corrosion protection .................... 1.1.25.3,1.1.25.4
cracking Control..........cocoveeiiieiiniieceiiieeens 1.1.20.1
design and detailing

diaphragm steel .........ccccceeviiiiniiiciiieens
drainage  ....ooooceeeiiie e
drainage, p/sslab ........cccccocoieninnen.

epoxy coated rebar (general notes)..............
expansion joint........

expansion joint seal
forms
glued laminated (general notes).
interim reinforcement..............
joint blockouts.........

joint details........
joints, rail
laminated timber .....
overhang brackets ..
overhangs..............
overlays
P/t OVErhangS........ceevveieiiiiieeiee e
plan detail references...........ccccccveeinieeeninenn.
plan detailing
poSt-tensioned ...........ccceeviieiniiee e
pour schedule ...,
pour sequence
precast deck panels............ccooeveeiinnennne
(on) precast prestressed elements

Deck elevations

screed 1.1.14.2,1.1.20.4
SUITUPS oo 1.1.14.2
striping, durable inlaid..............cccccceeeene 1.1.20.1
structure stability

structure widening...........ceeeeeveiiiiiieeeeennns 1.1.14.2
typical SECtioN .......ccoviviiiiiieiiiiieeeeeee 1.1.15.10
typical section detailing ...........cccccveeeiiiinnns 2.7.7.2
utilities oo, 14.7.3
utility hanger inserts.......... 1.4.7.3,1.4.7.6
vibrations during placement ...................... 1.1.20.1
WIAENING  coeiiiiiiiieeeee e 1.2.1.2
deck plan details...........ccceeeiiiiiiiiiiieee, 2.7.6

Deck Plan

drawing SCales ..........cceevciiiiiniiiiiiic e 2.7.6

Deck screeding

general ..o 1.1.20.4
Deficient
location of CUrb........oooiiiiiiie 1.1.21.2
OCCUPANT FISK ....vviiieeiiiiiiie et 1.1.21.2
POSt SEthACK .......eeiiiiiieiiieeeiee e 1.1.21.2
rails ...1.1.21.2
rails, retrofit ... 1.1.21.2
Definitions
general o Appendix 1B
Deflection
camber diagrams...........cccccveeeenne 1.1.17.1,1.2.1.8
ClOSUIE POUS ....vvviiieeeieiiiie e 1.1.14.2
elastic  ......... 1.1.11.2
force vs. (Fig) ..ccoovvverreeeiiiiiceiec e 1.1.4.2
foundation modeling .........ccccooevviiiiiiiiniieens 1.1.4
interim reinforcement.... ...1.1.13.3
longitudinal restrainer............cccocceeevieeenne 1.1.11.3
overlay effect........ccccceviii 1.1.20.5
pile footing ..1.1.4.2
required to activate..........cccceeveiiiieeeeeeniinns 1.1.4.2
SCIEEAING ..eveeeeiiiiiiieee ettt 1.1.20.4
single mode resSponSse .......ccccceeeeevcvvveveeeennns 1.1.11.3
Deflections
beam camber.........cccoceinns 1.1.17.1,1.2.1.3
cast-in-place..........ccooceiiiiiii 1.1.16.1
foundation Springs.........ccccoecvvieieininiiiiienenn. 1.1.4.2
shrinkage camber...........cccooeiiiiiiiiieeene 1.2.1.8
timber decks..........oooviiiiiiiiiiice 1.3.2
Delamination
deck overlays .
deck preparation .........c.cccccevviiiiniiie e 1.1.20.5
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alternate designs .......ccccveveeeeviciiiiieee e 1.1.2.10
anchor bolts ..........cceeiiiiii 1.1.24
anchors (concrete)..... 1.1.23
accessibility standards...........ccccccveeeiiiiinennn. 1.4.4
AENUALONS....covvviie e 1.4.3
bearings ......ccoiiiiii 1.1.19
bents

bicycle rail

bolts and connections ............ccccceeveiiiieeeneenne 1.2.6
bridges 1.
buildings under bridges...........c.cccccviiieinnnn. 1.4.10
cables and turnbuckles ............cccccoiiiiinnen. 1.2.5
camber 1.
CIP superstructures..........cccccevvveeees 1.1.15,1.1.16
ClEAraNCES .....cceeiiiiiiiiiiee e 1.4.8
cofferdams and seals. .1.1.3.3,1.49.6
COlUMNS oo, 1.1.9.4,1.1.95
concrete strength ...........cccccceeee. 1.1.12.1,1.1.14.1
culvert

deck 1.
deck drainage .........ccocvveeinieeeniiie e 1.1.20.3
deck overlays.... ...1.1.20.5
deViation ......cooveiiiiiiiie e 1.1.1
drilled shafts ........ 1.1.43,1.1.55
dynamic iSOlators .........ccceevveeeiiiee i 1.1.10.9
falsework towers .. 1.1.16.1
flood e 11.2.2
footings ...... 1.1.3.1,1.1.3.2
foundations..........cocoveivciii i 1.15
foundation modeling..........ccoooveeiiiiiiiiiieenn, 11.4
fundamental decisions ..........cccccoevveeiiieeennne. 11.2
general ... 1.1.2.12
highwater 11.2.2
hydraulic recommendations ........................ 11.2.2
interior bents................... 1.1.9.1,1.1.9.2
JOINES e 1.1.20
live [0adS .....cccovviiiiiiiiiiee e

metric units

pile foundations............cccoeiiiiiiiiiniiiiieeee,
precast elements .........ccccoovviiiieeeeniniciieeenn.
prestress tendon path
protective SCreening.........occvveeeeeeeiiiieneeeenn. 1.4.45
rail retrofit ... 1.1.21.2
rails

retaining StruCtures ..........occcveveeeiiiiiiiieeeenn. 14.1.1
roadway standards.............cccuvveeen.. 1.1.2.2,1.48.1
scour

seals

security design considerations................ 1.1.2.9.11
SEISMIC  evviviveieieeeieveieeeens 1.1.4.2,1.1.10.1
seismic restrainers 1.
sign, signal and luminaire supports................. 1.2.2
SOUNAWAIIS .....evvviiieeeeiiiiiiee e 1.4.2
spread fOOtiNgS ........oovvveeeieeiiiiiiee s 1.1.53
Steel StrUCLUIES ...ccoeiiiiiiiice e 1.2
strutted abutments ...........ccocceeiviieciiiieenne 1.1.8.3
support towers......... 1.1.16.6
technical bulletin ...........ccccooiiii, 111
temporary WOrks ........ccccvvvveeeiiiiiiiieee e 1.4.9
timber e 1.3
UNOEIWALET ...t 11.6.1
WEIdING oo 1.2.2
wingwall ..o 1.1.8.3
utilities oo, 1.1.2.9.6,1.4.7

Design checks

final design......ccoooviiiiiii i, 1.1.2.12

Design deviation

Design costs

Designer

FEQUESE ottt 1.11
added for SeiSmIC........ceveeeeeiiiiiiiiieeecee 1.1.10.7
checking certification .............cccevivieinneeen. 1.1.19.2
communication with drafter. .2.1.21,24.1,25
constructability ............cccvveeiiiiiiiiiieeee 1.1.21
deck screeding ........cocvevvveeeiiiiee e 1.1.20.4
final design ...1.1.2.12
flex polymer overlay ..........cccccovvveiiniinennns 1.1.20.5
foundation and hydraulics.............ccoocuueeeen. 1.1.31
foundation .................... .1.1.4,1.1.42
gutter profiles ......cceeveeviiiiieiee e 1.1.20.3
inspection report review ....1.1.20.5
LMC/MC overlays......... ....1.1.20.5
overlay Criteria.......cccceeevevcvreieeeeeiiiiieeeeenn 1.1.20.5
rail replacement... .1.1.20.5,1.1.21.2
FEVISIONS oot 2.7.10
seal on plans....... 2,43
seismic design........... ....1.1.10.4
stage construction..... ......1.1.8.3
structure Widening ...........cceveevnvereniieeeeninne. 1.1.14.2

Detail references

Detailing

final plans........ooocieiei 271
NUMDEIS oo A2.7.1
plan detail.........cccceveeiiiiiiieeeeeen 2.7.1,2.7.6
backwalls ........cccoeiiiiiiiiie e 1.1.8.8
bents o, 2.7.8
CIP superstructures... ....1.1.15
ColuMNS(SEISMIC).......eeeiiiiieiiiiee e 1.1.9.5
CONCIELE  .oiiiiiiiiieeee e e e e e e 224
decks .1.1.20.1
galVanizing .......cueeeiiieeeniiie e 1.2.4.2
INterior DENTS ......coocveiiiiiceee e 11.9.1
joints ...1.1.20.1
post-tensioned structures ... 1.1.16.8
PraCtiCeS ...eiiiiiiiiiiiie et e ciiee et ieee e 2.2
precast ...... .1.1.14.1, 1.1.14.

TEINFOICING ..eeeiiiieeiiiee e 2.2.6
segmental construction.... ....1.1.16.5
SEISMIC e, 1.1.9.5,1.1.9.6,1.1.9.8

Steel StrUCIUIES .....vveeeeeciiiiiee e 1.2
structural steel..... .2.2.5
superstructure ........ .2.2.6
timber StrUCTUIeS........ocveeiiiiiiiee e 1.3

using standard drawings..
utilities
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bent 2.7.8
concrete ...2.2.4
deck plan ....cccveeveieiii 2.7.6
diMENSIONING .....oeeviiiiiiieeecc e 2.2.3
drawing scales.. ...2.16
miscellaneous...... ...2.7.8
reinforcing steel ... 2.2.6
Sheet layout .........cooviiiiiiiiiie e 2.7
steel ... .

superstructure............ .
TSE&L e 2.6

bridges ..o 1.49.2
plan and elevation details. .2.731
traffic handling ..........ccocoeniie 1.1.2.9

Development of reinforcement

ANCNOIS oo 1.1.23.1
compression . s 1.1.13.1
flexural ... 1.1.10.1,1.1.13.1
hooks required...........ccccceeveeenne. 1.1.9.9,1.1.13.1
longitudinal .. s 1.1.10.3
tENSION i 1.1.13.1
Diamond grinding
class | deck prep.......occceeevveeeiiieeeiiiieens 1.1.20.5
Diaphragm
access holes.......ocoveviiiiiiiii e 1.1.15.6
beam restraint...........ccccoviiiiii i, 1.1.14.2
beam steel.......cccooiiiiiiii s 1.1.135
delayed pour. e 1.1.14.2
drain holes...........ccceeenee. ..1.1.15.7
intermediate cross frames...........cccccceeeeeene 1.2.1.3
jacking requirement..........ccccooeveeenieeennnen. 1.1.19.3
p/s beams...........cccoenee e 1.1.13.5
reinforcement ..1.1.13.5
SEISMIC oo 1.1.11.2
steel ... ...1.21,1.2.13
steel for timber........ccciiiiii e 1.3.3
steel structure widenings............ccccceeeeenee 1.2.1.13
structure wWidening..........ccceeeevcvviieeeennnns 1.1.15.10

utility attachment..........cccoeccieve i, 1.4.7.3

Diaphragm beams

Dimension

access holes .........eeeveeviiiiiiiieee e 1.1.15.6
detailing 1.1.135,1.1.14.2,2.7.7.3
10CatIONS .o 1.1.14.2
FESLraANtS ..ooviiiiieie e 1.1.14.2
steel .1.2.1.3
MDEr 1.3.3
access hole.......cccveeveeiiiiciieiec e, 1.1.15.6
bearing seat .1.1.19.2,1.1.19.4
buildings ......... e 1.4.10
COlUMN o 1.1.95
deck screeding ........coceevcvveeniiiicniiie e 1.1.20.4
end bent ............

end panel .........

interior bent

metric plan .......

pile ...

PrECISION ..vviiiiiiiie ittt 2.2.3
rail height ... 1.1.20.5
rail joint spacing .. ..1.1.21.1
reinforcement ........ceeeviveeeniiiee e 1.1.13.1

riprap 1.1.3.1

Dimensioning

Dimensioning precision

Direct discharge

CONCIELE ...oevviiiiiiiiiiic i 2.2.4
EXAMPIES oo 2.2.3
OENETAl  oiiiii e 2.2.3
plan & elevation............cccevvvieeiiieeeniicesienn 2.7.3
reinforcing .2.2.6,2.2.7
Steel 225
0ENETAl  eiiiie i 2.2.3
drainage (deck) .......ccccoveuiiieiiiiiniiiiiieeeeee 1.1.20.3
footiNng e 1.1.9.9
Pl CaP oo 1.1.8.6



Drafters

Drafting
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archiving ... 2.10
as constructed ........... . .

lead duties..................

signing title block

CADIlES coooeeeeiiieeiee 2.1.2
Cell libraries.........cccoevvviviiiiiiiiiiiiieeeieeeieees 2.1.3
computer aided.

detailing
dimensioning ...
directory setup ..

Drafting guidelines

Drainage

Drains

Drawings

line work .....

menus

scales

seed files .. 2.1
TEXE 2.2.1
OENETAl oo 2.1
beam Seat......ccccceevviiiiiiiie s 1.1.8.11
columns ...1.1.20.3
deck ...1.1.20.3
galvanizing. ....1.2.4.2
overlays ............ ...1.1.20.5
wearing Surface ........ccccoocveeeiieeeinieeennnen. 1.1.20.1
beam seat.........cccvveveeeeiiiiiee e 1.1.8.11
bent details ....2.7.8.2
bottom slab details...........ccccceveeeeiiiiiinnnnn. 1.1.15.7
box girders.......ccccooeeeviieiiniieene. 1.1.15.7,1.4.7.4
COlUMN Lo 1.1.95
deck 1.1.20.3
deck plan details........... .2.6.1,2.7.3.1,2.7.6
galvaniZing........ooeeviiiiiieieiee s 1.1.20.3

as constructed ........2.1.3.1, 2.7.2, 2.7.11, 2.7.11.1

borders ... 2.3
changes .2.7.2
final drawing NUMDbErS..........cccoiiiiiiieeeiniies 241
identification tags .........ccccovveuveieeeeiiiiiiieeeeee 212
layout for large projects. L. 271
plotting  ...ooeeeiiiiiies 231,238
project completion...... .2.131
requesting numbers.... .2.4.1
revisions .........cccuee .2.7.10
SCAlES oo 2.16
standard ... 211
title block numbers..........cccccooiiiiiiiiniieee. 2.4.2

Drilled
concrete anchors.........ceeocveeeiieeeniceniieeee 1.1.23
holes (timber) 1.3
holes (utility attachments)............cccccvcvveennnnn. 147
Drilled shafts
CAPACILY  cuvvveeeiiie et e et 1155
downdrag .....1.1.5.5
embedment .........ccoociiiiiiii e 1.155
foundation modeling ...........cccccueee.. 11.4.1,1.1.43
general i 1.1.55
group effects .... .....1.1.55
settlement ........ ...1.1.5.5
spacing ......... .....1.1.55
testing  ......... .....1.1.55
UPKIFE e 1155
Drilling
concrete anChorS........o.eveeeeee e 1.1.23
holes in concrete...........cccceevviineen. 1.1.22,1.4.7.5
Dynamic Isolators
general ..o 1.1.10.9
E
Earthquake
column detailS .......coeeeviiiiiiiiiiieeeeee e 1.1.95
dynamic isolators..........cccveeeeeiiiiiiiene i 1.1.10.9
foundation modeling............ccooeeieeiiiiiiinnenn. 1.1.4.2
restrainer design ........cccvvveeeeeiiiineeee e s 1.1.11
Earthquake restraint
deck plan details ... 275
general NOES .......oevvvieeiiiiicceee e A2.7.3
Economics
Structure layout..........cooovviiiieieeeiniiieeeeee e 1.1.2.3
SUUCUrE tYPE oo, 1.1.24
Elastic
analysis (SeismiC)........ccccveeeerenne 1.1.4.2,1.1.101
seismic restrainer design...........cccocveeenieeenne 1.1.11
Elastomeric
bearing pads ........ccccceeviiiiinnn. 1.1.19.1,1.2.1.11
CONCIELE oot ettt 1.1.20.5
ISt 1.1.20.2
pad clearance...........ccccoocvienniiiiiiiiiie e 1.1.19.4
placement .........ccoviiiiinii 1.1.19.4
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CONAUILS (BCCESS)..coiuvvvrireeeeeiiiiiieeeeeeeiaies 1.4.7.2

Electrical Conduit

at expansion JOINtS ........c.ccoecvveeriieeerienenns 1.1.20.2
deck plan details...........ccceeeiiiiiiiiiiieeen 2.7.6

Electronic Files

drawing database ............ccccceiiniiiiiniicen. 2.8.3
transfer to consultants..........cccoeeeveieieiiieieieceennns 2.9

Elevation view

Elevations

bent 2.7.8.3
final plan sheet.. .2.7.3.2
general ..., .2.7.3.2
longitudinal beams .2.7.7.4
railroad clearance ...... .2.7.3.8
TS&L SNEEL.....uvvviieeeiiiiiiee e 2.6
bearing pad.........ococeiiiiiiii 1.1.19.1
bottom of beam.........cccooeovvii 1.1.2.2
bottom of footing ........ ..2.7.3.2,2.7.7.3
datum  ........... . .2.7.3.2

cofferdam water .1.4.9.6

cofferdam water level.... .1.4.9.6
deck plan NOtes..........oovvieieiiiieeiiee e 2.7.6
design flood ..........ccoceiiiiiiii 1.1.2.2
end bent ..... ....1.1.8.4,1.1.86
fOOtiNg  eeeeie e 1131

high water.....
scour depth
............... 1.1.14.2

Embankment

top of crossheam .......

top of footing........cocvvveeviiiiiiiiieens 1.1.3.1,1.1.84
topofslab ... 1.1.17.2
wingwall ..o 1.1.8.2,1.1.8.3
biditem ., 1131
placing sequence ....1.1.8.3
rail joint ... ..1.1.21.3
riprap ....1.1.31
wingwall SIope.........ccoveiiiiiiiiiccee 1.1.8.3

Embedment
CONCIEte INSENS.....ccviivieeiiiieeeiiee e 1.1.11.2
drilled anchors . 1.1.23.2
footing  ......... ...1.1.4.2
pile ... .....1.1.8.6
pile fiXity oo 1.1.5.7
rail POSt e 1.1.211
soundwall pilaster footings ............ccceevvieeeen. 1421
End bents
details oo 1.1.8, A1.1.8.7
general .o 1.1.8
End panel
CONCIELE  ...oviiiiiiiiiiiiiii e 1.1.121
criteria for use ..
general .........
overlays .........
general notes ...
reinforcement ........ceveivveeeiiiiee e 1.1.25.3
UtIliieS oo 1.1.21.3,1.4.7.3
Engineering judgement
foundation modeling .........cccccovieiiiiiicninnen. 1.1.4.2
overlays ...
rails ...

structure modeling

Environmental
cultural resSOUrCeS.........occvveiiiiiiiiiieeiiieee 1.1.2.9
deck drainage.......c.ccceevvvvvveeeeiiiiiiee e 1.1.20.3
structure appearance ............. .1.1.2.3,1.1.2.9
weathering steel .......ccccccevvvviieveee i, 1.21.1
wildlife passage......ccccccevveviiiiieee e 1.1.2.2
Epoxy
ANChOIS oo 1.1.23.1
bonding agents.........cccocvveiiiiiiiie 1.1.12.3

coated reinforcement..
concrete overlay..
grout

.1.1.13.1,1.1.20.5,1.1.25
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Epoxy coat
COITOSION ProteCtion .........ccceevvriiviereeeeennniinnns 1.1.25
reinforcement (overlays)
reinforcement (General Notes)

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

Epoxy coating

COITrOSIoN Protection ..........cccvveevveeeiiieeeennnn. 1.1.25
Erection
JOINE SEHING .. 1.1.7.3
WEldING oo 1.2.2.1
Estimate
added seismic design COStS ...........cceeenne 1.1.10.7
cable COStS.......oviiiiiiii
deck overlays
final ... 2.
SEISIMIC  evviiiiii e 1.1.4.2
TS&L 1.1.2.11
Excavation
adjacent to buildings ...........cccccoveiiiniiiiinn. 1.4.10
cofferdam ........ccovveiiiiiii 1.4.9.6
adjacent to railroads..................... 1.1.2.9.8,1.4.8.2
end bents ..o 1.1.8.7
footings (undisturbed material)......... .1.1.3.2
HMILS e 1.1.3.2
Existing beams
widenings .................. 1.1.14.2,1.1.15.10, 1.2.1.12
Existing bridge
buildings under ..........cccooiiiiiiiiie 1.4.10
detour ...1.1.29,1492
footiNgS  eveeiee e 1.1.6.1
information only plans...... ..2.7.10
listing drawing numbers ..............ccocceeeinen. 2.7.10
microstation models.............ccccoocviiiinnnennn 2121
Names  ...oceeieiieieeenes ...24.1
plan and elevation details. .. 2.6.1
rails ..1.1.20.5
utility attachments......... . 147
WIAENING  coeiiiiiiiiee e 1.1.24

Existing footings
footing plan details ...........c.cccvvveveiiiiniiiiienenn. 274
buildings adjacent to...........cccceeerviieiiiiicenns 1.4.10

Existing Name Plates

0ENETAl oo 14.6
Expanded polystyrene

FEMOVAl i 1.1.8.8
Expansion

bearing ... 1.1.19.2

footing modeling... e 1.1.4

joint blockouts ..................... .1.1.20.2, 1.2.1.10

joint couplings (conduit)...........ccccceeeieineenn. 1.1.20.2

joint details .........ccceeeviiinnns 1.1.20.2,2.7.3.2, 2.7.6

joints 1.1.8.6,1.1.20.2

support condition detailing................. 2.6.3,2.7.3.2
Expansion joint

ACCESS  ooviiiiiiiie i 14.4.2

detailing .........

integral bent

overlays .........

rail detailing

replacement ..1.1.19.

SEAIS i 1.1.20.2

SEISMIC e 1.1.10.2,1.1.11.2

SEHNG e 1.1.20.2

WEIAING  eeeiiiiiieee e 1221
Expansion joint filler

between bearings.........ccccccee i 1.1.19.5

bridge rail .......ccocveeiiii 1.1.21.1
Experimental features

general 1.1.2.10
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Fabrication

anchor sleeve
cables
steel beams ...
timber

Welding reVIeW ........ccveeviiieiiiiiriecc e 1.2.2.1
Fabricator

reinforcement.............ccccc 1.1.9.1

steel beam .........oovvvvvvviiviiiiiiiiiiiieieieeeeeeeeeeeee 1.2.1

welding procedures...........cccceeeviiiiiieeeeennnns 1.2.2.1

Factor of safety

inserts
OVEIUIMING...ceveeeiiiieeeiiee e 1.1.85,1.4.2.3
resin bonded anchors
Seal desSigN ......vevevcivieiiiiic e
soundwall footings .......cc.eeeviieiiiiieiiiiiiene
strutted abutments ..
utility anchors........cccoovieii,

Falsework

Fasteners

beam support....
box girder ............ .
deck SCreeding........ccovvveeeiiiiiiniiceiieees
settlement (interim reinforcement).
slabs
structure selection...
temporary works .....
T-beam

anchors
DOItS 1.2.6
general NOES ......couvveeviieeeiiiie e
mechanical (spiral splicing)..
metric
seismic

Federal Specification

cables 1.25.1

turnbuckIes .........oviiiii 1251
Federal-aid

accessibility standards.. ....1.44.1

alternate designs ....... ..1.1.2.10

debris from demolition.......... ..1.1.2.10

special design considerations . ..1.1.2.10

unusual StruCtUres .........coccveervveeeiieneennn, 1.1.2.10
Fence

ProteCtiVE ...coeviieiiiice e 1.4.45

Fencing
combination rail/fence ............cccccoveeieiinnn. 11211
overlays .
ProteCHIVE ....oeeiiiiiiiiiic e 1.4.45
FHWA
accessibility ........cccovvveiiiii 1.4.4.1
ClearanCe ........ccoceeeiiieieiiiie e 1.4.8.1
deck protection .1.1.20.5,1.1.25.4
experimental features.............coceevevveeiinne. 1.1.2.10
inspection walkways.............cccevvveeeniniennns 1.4.41
large structures .1.1.2.10
MELFiC CONVEISION .....oeiiiiiiiiiiieciiiee e 15
proprietary items........ccoovvveeriieeeniiie e 1.1.2.1
FAIlS 1.1.211
SEISMIC oo, 1.1.4.2,1.1.10.1
special design considerations.................... 1.1.2.10
unusual structures ....1.1.2.10
utility attachments...........cccccooiiiiiiiiiins 1.4.7.2
Field splices
steel girders.......cooevvveennieeiiiieee, 1.2.1,12.1.2
Fill
CONStrUCtion SEQUENCE.........ccovvveerrieeiiiennn 1.1.8.3
end bent design............ ....1.1.8.1
lateral against columns. 1.1.8.4,1.194
slope protection............ 1.1.2.8
waterway openings.... e 1.1.2.2
WINGWalIS .....ooeeviiiiiiiiiieeen 1.1.8.2,1.1.8.3
Filler
expansion joint Seals..........cccccvvvveeeeeiinne 1.1.20.2
joints in bridge rail ...........ccccooiiiiiiiis 1.1.211
Fillet
weld detailing .......occvvveieieiiiiieee e 2.25
Fillet welds
general . 1.2.2.2
SHFENErS ..ooiiiiii e 1.2.15
Final design
general ..o 1.1.2.12
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Final plans

Finish

Finishing machine

Fixed

Fixtures

Flange shear connectors

Flange welds

Flood

Floods

general 1.1.2.12,2.7
PIOtHING PriNtS .ooeeeeeiieiee e 2.8
concrete finishes..........cccccciiiiins 1.1.12.2
deck screeding.......ccccevvevieiiiiiiniiicee 1.1.20.4
bearing ..o 1.1.19.2
columns (spiral reinforcement).......... .....1.1.9.6
footings (strutted abutments) ........... .1.1.85
foundations.... 1141
integral Cap ......ccovcvveiiiicee e 1.1.8.6
pile head (footing modeling)........... 1.1.4.1, 1.1.4.2
support condition detailing ...........cccocoeeennne 2.7.3.2
supports (pour schedules)...........ccccceeeennee 1.1.18.1
supports (seismic modeling) ........ 1.1.4.2,1.1.10.4
detailing  ..oooocveeiiin 275
general ..o 1.2.1.7
general .o 1.2.1,12.23
cofferdam ........coveiiiiiiii 1.4.9.6
deSIgN e 1.1.2.2
EXITEME ..o 116.1
hydraulic data details ...............ccccvvvveennen. 2.7.3.3
foundation considerations...............c.ccoeoeee. 1122

Footing Plan

Footings

Forming

Forms

CAD filES it 2.1.2
details ..o 2.6.1,2.7.2,2.7.84
drawing identification............cccccoiiiiiieneennnns 231
0ENETAl  eiiiiii e 275
SCAIES i 2.1.6
ULIIEIES oo 2.7.3.7
concrete aggregate Size .......ccceevvvcivveeeeennnns 1.1.9.5

concrete(general notes)
details

Foundation design

embedment

general considerations ........ .
MOdeliNg ...coooiiiiiiiee e 1.1.4.2
pile embedment.........cccooiiiiiiiiie 1.1.54
plan scales.......... e 2.16
plan s 275
reinforcing ..... ...1.19.7,1.1.9.11,1.1.13.1
S€alS e, 1.1.3.3,1.4.9.6
seismic detailing.. e 1.1.10.3
seismic retrofit..........cocceveeeennns 1.1.10.1, 1.1.10.5
sloped oo 1.1.9.12
soundwall ............ 1421
strutted abutments.. .....1.1.85
substructure choiCes ...........ccocvvirieecennnen. 1131
utility placement ..........ccoccoeeviieeennnn, 1.4.74,2.75
WINGWall ..o 1.1.8.3
backwalls for end beams.............cccevvieeennne 1.1.8.8
sloped footingS ........cocvveiiiieeiiiee e, 1.1.9.12
Steel DeamS......cccvviiiiiiiiii e 121
deck 1.1.7.1,1.19.1
Fall s 1.1.211
removal (box girders) . ...1.443
seal considerations. ..........cccoccvveeiiieeenieeenne 11.6.1
stay-in-place................ 1.1.14.2,1.1.15.11,1.4.4.3
SIEM e 1.1.18.3
WINGWAIl oo 1.1.8.3
general L 115
NOLES oo A2.7.3
PrOCESS oot 1151
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Foundation designer

cofferdams........ .1.1.3.3,1.4.9.6
earth restraint...............evvvvvvvvviveviiieeierereiennn, 1.1.3.2
modeling ......... 1.1.4,1.1.104
PIliNG e 1.1.5
substructure choices.............vevvvvvvvvviveviinnnn, 1.1.25
Foundation report
Data Sheet......cooeeeeeeieieieiiieee, 21.2,27.4
general
modeling ...
piles
substructure choices.............uvvvvvvvveveveininnnn, 1.1.25
Foundations
cofferdams and seals..................... 1.1.3.3,1.4.9.6
desigN i 115
footing embedment..... .1.1.31,1.132,116.2
general considerations.............cccccvevveennnen. 11.2.1
MOdEliNG ..ooiiiiiiiieiie e 11.4.1
pile cap .1.1.4.2,1.1.8.6
PN 1154
seismic considerations.............ccccvveeeeeeene 1.1.10.2
seismic foundation recommendations ......... 1.1.5.6
SOUNAWAID ....evvvvviiieeiiiiiiieeeevereee e 1.4.2
TS&L narrative.............. 1.1.2.11,1.15.1
underwater considerations.............ccccceeenn. 1.16.1

Fracture critical

Frames

Friction

inspection and maintenance access

steel detailing........cccccovveeeiniieeninnnn,

WeldiNg v

CatCh basins.........cocevvvveiieniiere e 1121
cofferdam bracing ...

end

intermediate Cross .........ccccevvveriverieeninennne. 1213
seismic design

utility attachment.........cccoooceeiiiie e, 1.4.7.3
piles (SeisSmiC).......cccccveeviiiiiienenn. 1.1.4.2,1.1.10.5
shear (shear lugs) ........cccceoveeiniiiiiiiienns 1.1.11.2
soil (cofferdams and seals) ............ 1.1.3.3,1.4.9.6

G
Galvanized
anchor bolts...........cooveeiiiii e, 1.1.24.1
bolts e 1.2.6.1
Ccables 1.25.1,A1.25
CONCIELE INSEIS ...cciiviieiiiieeiiiee e 14.7.3
conduit ..1.4.7.3
drain PiPe ....oeeeeieie e 1.1.20.3
pipe under end panels...........ccccooceeeiniieenne 14.7.3
silicon control e 1.2.4.3
steel 1.2.1.1,1.24.1
turnbuckles.........ccccoiiiiiiie 1.252,A125
utility supports e 1.4.7.3
WaLer lINES ....ccoiiiiiiiiee e 1.4.7.4
Galvanizing
gENETal i 124
Gates Equation
general NOteS .......coccveeviieeirieeenne, 1.1.5.1,A2.7.3

General Notes

Girders

cables and turnbuckles.
concrete strengths..

end panels .........cccceeeeeen.

galvanize-control silicon ..

overlays ......cccoeiiiinenn.

plan and elevation .....

seismic cables...........

spiral reinforcing..... .1.9.
WEIING v 1.2.2.1
ACCESS  .ivvvviiiiiieiie 1.1.15.6,1.4.4.4
aesthetic considerations...............ccccccceeennen. 1124
bent stability .................... ..1.19.1
box ventilation ..........ccccvveiiiiiinii 1.4.4.4
COMPOSItE SEEl .....eevveiiiiiiiiiiieieiieeeeee e 1.2.1.7
concrete strength.... ...1.1.14.1
CONSEIUCLION JOINE ...cveveeiiiiiieieee e 1.1.18.1
deck plan details ... 275
depths oo 1.1.15.1,1.1.16.1
end bents detailing, steel girders............... 1.2.1.10
interim reinforcement...............ccccceeiine 1.1.13.3
longitudinal elevation views .27.7.1,27.7.4
shape selection ..., 1.1.141
shear correction, skewed. 1.1.7.6
shipment ........cccoeens 1.1.14.1
steel design...... 1.2.1
steel detailing ..........ccccco.... .21
steel maintenance walkways ....................... 1.4.4.2



Bridge Design and Drafting Manual 2004 rev. Aug 2012
Oregon Department of Transportation

Girders - continued

stem access holes ..........coovviiiieieiiiiinnen. 1.4.4.4
stem flares.....

stirrups ...

SErUCTUIE tYPES .o 1124
superstructure detailing...........ccoccvveeeeeicivvennnn. 275
utility [0CatIONS ......eeveiiiiieiec e 1.4.7.1
welded shop lengths .. ...1.21
WEIdING oo 1.2.2.1

Glued laminated
General Notes... WA27.
timber bridges ... 1.3.2
timber rail .........ccccvvvvviviviiiiiiiiiiiies 1.1.21.1,1.3.2

Grade
accessibility standards..........ccccceeeviiiiienennn. 1.4.4.1
bridge length.........ccccoooiiiniiiniiiens 1.1.2,1181
camber ..1.1.17.2,1.2.1.8
deck drainage .........ccocvveeiiieeeiiiiie e 1.1.20.3
JEOMELIY ooooiiiiiiiiiii 1.1.21
overlays ......cccccvcieinne. vereeenen. 11,205
steel material identification...............cccceeue 1211
Grade line diagrams
detailing  ..ooooceeei 2.7.3
Gradelines
beam camber...........ccccevviviiiinnnn. 1.1.17.2,1.2.1.8
STIUCTUIE tYPES .ovvveeeiiiiiiiee e 1124
Guardrail
APPIOACH ...eiiiiiieiiiiiie s 1.1.211
box culverts .. ..11.21.1

see Bridge Rail .......... L1121
structure 1layout .........cceeveeeieeiiiiiieee s 1.1.2.3

Gusset
...................................... 1.2.1.3,1.24.2

1-21

H

Habitat

bat habitat ...........ccoooeeiii 1.4.11
Handrails

accessibility standards...........ccccovviiiiienennn. 1.4.4.1

WEldING e 1.2.2.1
Hangers

INSPECHION.....eeiiiiiiiiie e 1.4.4.2

pipe detailing..........ccoceeiiiiiiniiieee e, 2.7.6

utility ... .1.4.7.3,1.4.7.6

WEIAING  eeeiiiiec 1.2.2.1
High water

design (bridge length)...........cccccooiieiiinenns 11.2.2
High water elevation

design flood (bridge length) .........cccccoceieennns 1.1.2.2

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

bolts o 1.2.1.3,1.26.1

concrete anchors. 11

Steel 1211

High-strength fasteners

general . 1.2.6.1, A2.7.3
Highway Design Manual

design standards...........cccceeviieiiiiiee i 11.2.2

roadway ClearancCes ..........cccccoevivieeeeeennnnnns 1.4.8.1
Hinge

In-span (seismic).........cccvevruneeen. 1.1.11.3,1.1.11.4

Pile CAP oo 1.1.8.6

plastic (SEISMIC)......cceviiiiiiiieeeiiiieiee e 1.1.95
Historical Bridges

protection of cultural resources................. 1.1.29.4
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HL-93
gENETal NOLES ....vvvveeeeeiiiiiiee e eciee e e e A2.7.3
Holes
BACCESS  evvrerireeeiiriee e
access through diaphragms.
box girder drain.........cccceevvciiiiee e 4.4,
drain 275
drilling concrete..........
galvanizing drains 2.4
resin bonded..........cccoveveeeiiiiiiiee s 1.1.23.3
timber slotted ... 1.3.3
utility 1.1.7.1,1.47,2.7.7.3
vent (cofferdams).........cccccvviiiiiiiiiiiiecnns 1.49.6
ventilation .........cceeeeveiiiii e 1.44.4
Hoops
column ... 1.1.9.6,1.1.9.8,1.1.9.9,1.1.13.1
Hydraulic data
general ..o 2.7.3.3
TS&L Plan and Elevation..................... 2.6.1,2.7.3
Hydraulics
cofferdams and seals...........ccccccceeviiieennnnen. 1.4.9.6
deck drains ...1.1.20.3
detOUr i 1.49.2
general considerations1.1.3,1.1.3.4 1.1.2.2, 1.1.2.3
TSE&L NaArrative .......ceeeevieeeeiiiee e 1.1.2.11
underwater foundation considerations......... 1.1.6.1
utility attachments ..., 14.7.1
|
Illumination
anchor bOItS ... 1.1.24.1
Impact
AENUALONS. ...eeveieeiiiieiee e 1.4.3
deck preparation........... 1.1.20.5
loads (soundwalls)........ ....1.421
rails e 1.1.21.2
tESIS 1.2.1.1,1.1.21.2
Impact attenuators
AESION e 1.4.3

Index

CAD fIleS eviiiieiiieee s 2.1.2

drawing identification............cccccoeiiiiiiieieennnns 231

sheet for large projects...........ccccovvveeevceeennnn. 2.7.1
Index sheet

layout for large projects ..........cccoeveeevcveeennnnnen. 2.7.1
Information only

designating plans .........c.cccceeveiveennen. 2.7.2,2.7.10

title block details..........c.coovivieiniiiiiiieiecee 2.4.2
Inserts

CONCIEte ..iiviiiiiiiieeeie e 1.1.11.2,1.4.7.3
Inspection

abutments, vertical & MSE ............ccccoeee 14421

accessibility..........ccceeiiiiiis 1.1.2.4,1.4.4.2

box girder access e 1.4.43

COlUMN rEDAr ... 1.19.5

deck e 1.1.14.2,1.1.15.11

STEM @CCESS ...iiiiieeeee e 1444

superstructures ... v 1.4.4.2.2

utilities ... .1.47.1,1.47.2

walkways ......... . 1.4.4.2

WElAING  oeeiiiei e 1221
Instrumentation

SEISMIC e 1.1.10.8
Integral Bents

joint elimination ............cccccceeiiiiiiiiieeene 1.1.8.4
Interim reinforcement

t-beams ... 1.1.13.3
Intermediate cross frames

general ..o 1.2.1.3

Intermediate Web Stiffeners
general ..o 1214



Bridge Design and Drafting Manual 2004 rev. Aug 2012
Oregon Department of Transportation

International System of Units
MELNC CONVEISION.....uvviireeeiiiiiiiieeeeeseineeeeeeeeenes 15

Intersection angle

bent centerlines ... 2.75
diMENSIONING .....oeeviiiiiiieeecc e 2.2.3
footing centerline ...........ccccceeeeviiinns 2.7.4,2.7.7.4
railroad clearance diagram.............cccceeeunee. 2.7.3.8
J
Jacking
bearing replacement ............cccocoveiiiieenns 1.1.19.3
Joints
AESthEtiCS ..o 1.1.2.9
bent details .... .1.1.8.9,2.7.8.2
bridge rail ...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 construction
drainage ............
deck plan details ..
expansion ..............
expansion blockout .
in-span hinges ........
integral bents........
longitudinal ..........
openings (S iSMIC).......ccceevvuveenn. 1.1.11.2,1.1.11.3
OVEAYS  .ooiiiiiieiieie e 1.1.20.5
pre-qualified welding ............cccocvveiiiieennnnn. 1.2.2.1
p/sslabs ........cccooveennnn 1.1.8.7,1.1.25.4, A1.8.7
utility considerations.............ccooceeeiiieeennnen. 14.4.2
waterproof membranes.............ccoccvveeeennn. 1.1.254
K
L
Ladders
access holes.........ccuveeeeeeniiinennn. 1.1.15.6,1.44.4
{141 01=Tx 1 o] o P 1.44.2

Large Projects

drafter duties .........coovveeiiiiein 25
Lateral
bent soil loads.................... 1.1.8.1,1.1.8.4,1.1.9.4
bracing .....ccoeeiieeeiis 1.2.1.3,1.215,1.2.1.6
clearanCes........ccccceeeiee e, 1.4.8.2
column ties ..1.1.95
concrete pile capacity.........ccocveeerveeeiiineenn. 1155
earth restraint...........cccoeeeeee e, 1.1.3.2
footing stiffness ... 1.1.4.1,1.1.4.2
load capacity .......cccccvveeviiiiiniiie e, 1.2.1,14.9.2
pile CapaCity ........oeviiiieiiieee e 1.1.4.2
pile fixity .1.1.4.1,1154,1.1.8.6
pile group factors.........cccceeviieiiiiiiciniices 1.1.4.2
pile StffNess ........ooiiiiiiiiice e 11.4.2
seismic loading.... .1.1.4,1.1.10.2,1.1.11.3
SOil CaPACILY ....cocvvveeiiiiieiiiieei 1.14.2,1.42.1
system stability..........ccceviiieeninnn. 1.1.9.1,1.2.1.12
web forces ...1.1.16.1
wingwall soil 10ads..........ccoccvveiiiiiiiiiice, 1.1.4.2

Latex Modified Concrete

overlay SYStem .........cccovvvieiniiiee i, 1.1.20.5
Layout

Drawing identification ............cccocceeviieeeniinnennn 231

large projects................ enn2.7.1

microstation models .. ..2.1.2.1

plan organization....... 2,12

Lead Drafter

AUEIES e 25
Length

beam elevation view dimensioning............... 2774

bent rebar dimensioning 22,7

deck plan details ...........ccooeiiiiiiiniii, 2.6.1

rebar 1abeling .........ccccoviiiii 227
Lettering

TOXE e 221
Liquefaction

foundation soils ..........ccccceviiinnens 1.1.10.5, 1.1.10.6

mitigation procedures
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bearings ....ccccceeeeiii s 1.1.91.2
bridge

detour

permit trucks .

soundwalls................. .
SUIChArge ...cvvvvieeee e 1.1.85
debris 1.1.6.1
foundation modeling... ...1.1.4
general notes............ LA2.7.3
MIlITArY e 2.7.3.6
pile groups.... ...1.1.4.2,115.2
plan details ..........ccccvvveeeiiiiiiiiiee e, 2.6.1,2.7.3
seismic foundation ................eeveeees 1.1.4.2,1.1.4.3
SEISMIC reStrAINEr......coviieieee e 1.1.11
seismic structure 1.1.10.1,1.1.10.5
TS&L plan details...........ccceviiiiiiniiiiiiiee 2.6.1

allowable ..........cocoviiiiiiii 1.1.3.1
anchors ..1.1.23
bearing 1.1.19.2
bearing stiffeners .........ccccoooviiiiin. 1.2.1.5
concrete PIle .....oooeeiiiiiiee 1.1.5.5
cross frame... .1.2.16
dead ... 1171
debris ... 11.6.1
deck formwork .. 11.7.1
deck screeding.............. e 11,204
design (cofferdams) ..........cccceeviveeiiiiiennnnne. 1.4.9.6
drilled shaft..........ccccceenee. 1141,1143,1155
dynamic isolators

footing

fillet welds ..

hydraulic ... 1.1.3.1, 1496
hydrostatic (cofferdams)...........cccccovcvveeinnne. 1.4.9.6
lateral restraint...........cccevvveeeiineeenns 1132,121
lateral SOl ........oovcuieiiiiiiiii e 1.1.8.1
live 1172
overlays ..1.1.20.5
pile . ...1.1.4.2
pile group .. ...1.1.4.2
proof ..1.1.24.1
railling ... e ——— 1.1.21.1
seismic design........... 1.1.4.2,1.1.10.1,1.1.11
seismic foundation ............cccoocveieieiiiiiinnnn. 1.1.3.1
shortening........coceevvveeeinciieennnnen. 11.7.1,1.1.16.1
shrinkage ..........ccccoennnnn 1.1.7.1,1.19.3,1.1.16.1
SOUNAWAID ... 1.4.2
structure type.............

temporary bridges

transportation

utility ...

utility anchor ........ .
wearing SUrface .........coocveeeeeeiiiiiiiiiee e 1.1.7.1
widenings ........c.ccoe.... 1.1.14.2,1.1.15.10, 1.2.1.12
WINA e 1.19.1

Location Map

SCAES i 216
TS&L plan and elevation .............coccceeevciieenns 2.6.1
Longitudinal beam
CAD fileS ..oiiiiiiiiceieee e 212
drawing identification.............c.cccocveiiiiieennnn. 231
elevation VIEW..........ccccevivieiiiiiciiiec e 2.7.7
deck plan detailing..........cccccoovieiiiieiiniiiece. 2.7.7
plan and elevation ..........c.cccoecviiieieeninniiieeenn. 2.7.3
Lumber
grade(general NOteS) .........ccevvveeriieeeniineennns A2.7.3
Luminaire
design reference ........ccccvveviiiiiiiiec i 123
MALerialS .....ccooovvereiiie e 1211
silicon control ...........cccovciveiiiiiiic e 1.2.4.3
M
Maintenance
accessibility ... 1.1.2.4,1.4.4.2
buildings ... 1.4.10
deck drains.........cccoceveveenne. ......1.1.20.3
manuals — complex details .. 11,212
rails 11.21.1
stay-in-place forms................... 1.1.14.2,1.1.15.11
steel design considerations ............ 1.21.1,1.2.1.3
SEIUCTUIE tYPES...eeeiiieeieeeeiiieee e 1.1.2.4
Utility @CCESS.....uvviiiiiiiciiiicee 1.4.7.1
WAIKWAYS ... 1.2.1.3
Maintenance File
end PaNEIS .......oocviiiiiiei e 1.1.20.5
existing bridge rail .
waterproof membrane ...........cccoceeeiiiieenns 1.1 25.4

Manholes
ACCESS  .ovverrrrrninrnriririi 1444
deck plan details ...........cccceeriiiiiiincene 2.6.1,2.7.6
Maps
state, county and city on CAD ..........ccccceveennne 2.6.2
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Materials
anchor bolts.........ccccceevveieiinnen. 1.1.23.1,1.1.24.1
demolition debris........
forming
furnishing on plans
joint materials.............
salvage
steel
welding

Mechanical anchors
holes in concrete............cccccvveveviviveiiieiinennn, 1.1.22
utility attachments

Median
column locations
attenuator design cereeeneee. 1.4.3.
SEISMIC AESIGN ..eeeieviieiiiiceiiee e 1.1.10.1

Median Barrier

SiNgle SIoPe.......eeiiiiieiie 1.1.21.1

temporary barrier . 11214

tYPEF 1.1.21.1
Metric

CONVETSION ...t 15

Microsilica (see Silica Fume)

CONCIEte MIX ..eevvvveeeiireeineenieeane 1.1.25.2,1.1.25.3
corrosion protection ... ....1.1.25.2,1.1.25.3
deck overlays.........coccooviiiiiiiiiiiicce 1.1.20.5

Military Loading
plan details ..o, 2.7.3.6

Mylar
changes
plotting final drawings

N
Name Plates
EXISHNG  eeeeeeeeiiiee e 1.4.6
Names on sheets
structure sheet requirements...........ccccceeeeennee 2.4.2
Non-breakaway
SIQN SUPPOIS ...t 1.43.1
o}
Openings
ACCESS  cooviiiiiiii 1.4.4.2
fencing .....1.4.45
alVanIZING ....ocoiiiiieiiee e 124
joint (restrainer design)..........ccccoveveeerenneen. 1.1.11.3
rail
waterway
Overhangs
deck 1.1.2.3
deck reinforcement. e 1.1.16.3, 1.1.16.7
rail CapaCity ......vvevirvieeiiie e 1.1.21.2
Overlays
ACWS and membrane................ 1.1.20.5,1.1.25.4
deck
end panels ..........
epoxy concrete
latex modified concrete .11
POlyMEr CONCrete......uuvevuieeeiiiee e 1.1.20.5.3
silica fume concrete..........ccccoovciieiiiieenne 1.1.20.5.2
structure widening .....1.1.25.3
warrants for overlays........c..ccccoviveeennnnn. 1.1.20.5.5
Overpass
pedestrian ........cceeeiiiiiiiiieeee s 1.44.1,1.445
Owner
utility details.........ooovvieiiiiiiii 2.7.6
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P

Pads

elastomeric bearing......1.1.14.1, 1.1.19.1, 1.1.19.5
Painting

bearings ..o 1.1.19.2

girder ends.........coovceieiniiieii e 1.2.1.10

INSPECLOIS ...veeiieieiiiiee e 1.2.2.1

maintenance ........... 1.21,1.2.1.1,1.21.3,1.4.7.1

new or existing metal ............cccocveeiniiennn. 1.24.4

recoating existing metal ...........c..ccoccvvneeennn. 1.245
Parapets

attenuator design ..........cccevvviiiiiieiiiieene 1.4.3.1

bridge rails.................. ..1.1.21.1

combination .............. ..1.1.21.1

deck plan detalils........ .2.7.6

drainage ........ccceeneen. 1.1.20.3

openings and snagging. e 112101

pPeAEStaN.......vii e 1.1.21.1

retrofit detailS .......cccooevviiiiiii 1.1.21.2

typical section details..............cccocoeeeiiiieenne 2.7.7.2
Paving dams (nosing)

deCK JOINES....ouviiiiiiieiiicc e 1.1.20.5
Paving ledges

end panels.........ccoceeiiiiieinnnnn. 1.1.18.12,1.1.20.5
Pedestal

bearing .. 1.1.8.11
Pedestrian

accesSIDIlILY .....oveiiiiiie 1441

bridge design 11.1,11.7.2,1.32

bridge rail ..o 1.1.211

fence e 1445

protective screening...... ....1.445

raill ..1.1.21.1

railings (galvanizing)..... .1.2.4.3

traffic during construction.............cccoecuveennne 1.1.2.9
Permit trucks

figures s 1.1.7.2
Permits

general L 1.1.2.9.10
Piers

naming and NuMbering .........ccccceeeviiiiiineneenn. 2.6.1

seismic reduction factors............ccccceceeene 1.1.10.2

Pile
aNChOr oo 1.1.54
bearing capacities .....1.1.5.4
concrete ............ ....1.1.5.4
COVEN PIALES....cciiiviiiiiiiciiceeee e 1.1.54
cut off (cofferdam) .........cccceviiiiiiiiiiiiinens 1.4.9.6
downdrag ..1.1.54
embedment ..o 1.1.54
foundation considerations.... 1.1.3.1,1.1.3.2
foundation modeling .........ccccoocvviiiiiiciiiieenins 1.1.4
groups 1.14.2,1.154
pullout CapACILY ......cvveeiiiieeiiiie e 1.4.9.6
seismic design........ccceevviiiiieeeeesiiiies 1.1.4,1.1.10
sheet . 1.4.9.6
splices .o ....1.1.5.4
tip reinforcement .................... v 1154
underwater considerations ..... .1.154,1.1.6
UPITE e 1154
Pile bent
SEISMIC AESIGN....eeiiiiiieiiiie e 11.4
Pile foundations
deSIgN oo 1.1.54
geNEral oo 1154
Pile cap
details oo 1186
pile embedment... ....1.1.5.4
SEISMIC AESIGN....eeiiiiiiiiiiceiice e 11.4
width considerations............c.ccccoceeiieninnne 1.1.8.13
Piles
footing plan location .............ccccceeiviiiiienenn. 2.7.8.4
general ....1.1.5.1
SPACING  weveeeeiiiiiiie e 1.1.54
Pin & Loop
temporary barrier.........cocccovieiiiiiiiiees 1.1.21.4
Pins
support condition detailing................. 2.6.3,2.7.3.2
Pipe
AIrCNES oo 1.4.5
drainage ............ 1.1.8.11,1.1.9.5,1.1.20.3
deck plan detailing..
dimensioning.......
hanger details.........
pile (general NOES)..........eveveeriiiiiiiieieeniiine 7.
PIleS e 1154
pile (stiffness)... e 1.1.4.2
Utility e 1.1.7.1,1.473
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CADIlES i 212
deck detailing

Plan and Elevation

details

general ...

footing details 7.
SCAIES i 2.1.6
TSEL 2.6.1
CADlES ooveieieiiieeeieieieeee, 2.1.2

details
drawing identification ....
drawing scale
General Notes...

TSEL e 2.6
Plans
CAD fileS oo 2.1.2
final e 2.7
for information only ..........ccccceeiiiiiiniiienne, 2.7.1
Organization ..........cccveeeeeeevniiinieeeeeeeees 2.1.2,2.3.1
plotting
revised
Plastic
CONCIELE  ..eiiiiiiieee et e e e 1.1.20.4
hinge (seismic).................. 1.1.95,1.1.10.2,1.1.11
moment (SeiSmic) ............... 1.1.9.6,1.1.9.9,1.1.10
MOVEMENLES (SEISMIC) ...eeevvveeeiiiiee e 1.1.11
Plate
bearing steel.........cccccceeeiiiiinnnn. 1.1.19.1, 1.1.19.2
diaphragms.......ccoccveveiiiieine e 1.2.1.3
galvanizing........ccooveeeriiieiniiee e 1.2.4.2
JUSSEL oo 1.2.1.3
pile tip .1.1.54
PIlE tOP oo 1154
steel detailing..........ccoceeeeennnne 1.2.1,1.2.1.4,2.25
WeldING e 1222
Post-tensioned
backwall reinforcement ............... 1.1.8.10,1.1.13.1
bridges i 1.1.2.4,1.1.16
CONCIELE  ..eviiieeeieeeeeetetetere e 1.1.121
creep & shrinkage...... .1.1.16.1
design ... ..1.1.16
integral bents ... 1.1.8.4
shortening......... . 1.1.71,11.16.1
structure Joints .........ccceveveeeeniinns 1.1.8.9,1.1.20.2

Post-Tensioning
bearings ... 1.1.19.2
deck overhangs........cccovvvveeniiei e 1.1.2.3
duct conflicts .... ..1.1.9.9,11.134
general ..o 1.1.16
shortening ..........cccceeveeeeennnen. 1.1.71,1.1.16.1
StAGING oo 1.1.18.4
strand duct placement..............cocccvvveeeenn. 1.1.16.8
Posts
COIlISION oo 2.7.3.8
light detailing ........coocoveiiiiiini e, 2.7.6
Pour

bottom slab for CIP structures ....1.1.16.8, 1.1.18.1
closure pour
deck pour sequences .
diaphragm...............
pour schedules....
precast closure....
slabs

Poured Joint Sealer

Pouring

Precast

expansion joint Seals..........cccceevieeeinneenn. 1.1.20.5
against undisturbed material........... 1.1.3.2,1.1.4.2
deCK SEQUENCES .......vvveiiiieeiiiie et 1.1.18
overlay limitations...........cccccooeviiiiieeeennines 1.1.20.5
barriers ... 1.1.2.7
bent width provisions..............cccccceeeeinnne 1.1.8.13
deck panels................ e 1.1.20.1.1
elements (general) . 1.1.2.4,1.1.14
general notes ...... e ——————— A2.7.3

members (corrosion protect.)..
members (span range)
piling
prestressed beams.
slabs
superstructure details .

Verses CIP ..o 1.1.24
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Precast Prestressed Elements
stage construction, side-by-side units ....... 1.1.14.3

Precast Prestressed Girders

CaAMDBEr oo 1.1.17.3
deck reinforcement .........ccccoeeviciiiiiieeeins 1.1.14.2
general ...

shape selection

structure Widenings..........ccocvvevnieeeiieneens 1.1.14.2

Precast Slabs
abutments..........cccvevene.
bent width provisions ....
camber
general

Precast trapezoidal box

general oo 1.1.16.2
Preformed expansion joint filler

expansion joint Seals...........cccceevceeeiiineenne 1.1.20.2
Preservative

Treatment (general NOtes)..........cccccvceveennen. A2.7.3

WOOd treatments .........ccocveeeriieiniiiee e 135
Pressures

cofferdam water...........ccccooeiiiniiiciiccn,

end bent sail ..............

foundation bearing .....

lateral earth................

overburden ... BT PRRPTPRN 1.1.4.2

passive earth ..........cccoceeeviiieennnn. 1.1.3.2,1.1.3.3

PASSIVE SOl ..eevieeiiiiiiiiiiieee e 1.1.84

strutted earth ............. .1.1.85

wingwall lateral ...........ccooeeiiiiiiiiieiieee 1.1.8.3
Prestressed

beams .. 1.1.14.2

concrete 1.1.121,1.1.141

concrete elements ........cccoovcviiieeeeenniiiieenn. 1.1.81

creep and shrinkage ............cccovveeenineennns 1.1.14.1

deSIgN oo 1.1.14

members(general notes)..

piling e

precast concrete details ...

slabs and boxes.........ccccoocveviiiciine

Prestressed members
end bent details .....1.1.8.7
interior bent details for slabs..............cccuvu.. 1.1.9.2

Prestressed-precast
general NOES .......oevvieeeiiiiceeiee e A2.7.3

Prestressing steel
general NOES .......oevvviiieiiiceeee e A2.7.3

Project Manager

existing name plates... ....1.4.6.1
OVErlaYS .ooiiiiiiiiii e 1.1.20.5
Proprietary
bearings ... 1.1.19.2
TEMS e 1.1.2.10
Prospectus
Project .o 1.1.2.9.10.1, A1.1.2.9.10
Protective screening
Bridge rail........ccccooeiieeiiiiiiie 11.2.6,1.1.21
general ... 1.1.20.5, 1.4.45
Pumping
water from cofferdam .............cccccoeinin 1.4.9.6
Q
Qualified products list
bearings ......ccoocieiiie 1.1.19.2
joints ... ...1.1.20.2
overlays ............ ...1.1.20.5
proprietary items.. ..1.1.2.10
waterproof membrane ...........cccoceceeeiineenne 1.1.25.4
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Railroad
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R
added rebar details .............cccooviiiiinns 2.7.7.2
bicycle and pedestrian rail..............cc.cc..... 1.1.21.1
bridge rail .........ccoccuveeeee. ..1.1.21.1
combination rail. .1.1.21.1
deck drainage ........cccceovvveenniiieiiiic e 1.1.20.3
deck fiNiShiNg .......coooiiie 1.1.14.2
dimensioning e ———— 2.2.3,2.7.6

end panel .................. .1.1.2.7,1.1.8.12
example calculations..... 1 1.21.1,1.1.21.2
finish 1.1.12.2
galvanizing..........cc.c...... ....1.2.4.3
identifying deficiencies............ccccccvviinnns 1.1.21.2
INSPECHION ..ot 1.4.4.2
OVEX CUIVEIS ...ooviiiiieiiiicceiiec e 11211
pedestrian.....

plan details ...

post lengths ..

rail joints  ......cccceviieennn.
required performance level .............c......... 1.1.21.2
retrofit guidelines ...........ccoocoiniiiiiiincns 1.1.21.2
selection ..1.1.2.6,1.1.21.1
TEMPOTANY .o 1.1.21.4
timber 1.34
clearance Diagram..........ccccoeevvveeennn. 2.6.3,2.7.3.8
ClearanCes .........cocvveiiiiieiiie e 14.8.2
CONSIAErationsS. ........ccovuveeiiiiee e

construction clearance..
design permission.........
design specifications.....
existing tracks............
footing depth 1.3,
gradeline details............cccooovveiniieiiniieenen. 2.7.3 5
protective SCreening............eeeeeeviiiieveeeeeeennns 1.4.45

Railroad Shoring

Ramps

plan details .........ccouvveeieiiiiiiiiieeee 2.7.1,2.7.3.9
accessibility standards...........cccccceeeeiiiinnes 1441
protective fencing .
sidewalks ..........c....... .4.8.
WIdths e 1.4.8 1

Recreational/Cultural Resources
ProteCtion .......cccvveeiviiieiiice e 1.1.2.94

Reference numbers

OENEIAl...oiiiiiiiiiiiie e A2.7.3
References
typical detail ...........ccoocvviiniiieiiiiees 2.7.1,A2.7.1
deck plan ..o 275
Reinforcement

abutment ... 1.1.8.3
added shear

backwall ......... .

bearing ..o 1.1 19 1
bundled ... 1.1.13.1.15
bearing pad........cccooiiiiiiiii 1.1.19.4
column seismic .1.1.9.6,1.1.9.7
COIrOSIiON ProteCtion...........cceevviiviieeeeenniiiies 1.1.25
deck e 1.1.14.2,1.6
deck overhangs...... .....1.1.16.7
deck section details e 2.7.8.2
development.........c.cccevevivieeninnn. 1.1.10.2,1.1.13.1
diaphragms ......ccoeevviieeiniieceeee e 1.1.135
drilled embedment............ccccooiiiiiiiineinnnnee 1.1.23.2
drilling through..........ccoooiiiviieeinns 1.1.22,1.4.7.6
end Panels ......ccceveeeiee e 1.1.25.3
field bent (general NOtES)........cccovviiivieeenenn. A2.7.3
footing detalils................ 1.1.9.10, 1.1.9.11, 2.7.85
geNEral . 1.1.13
general NOES .......ccoeviiiiiiiieeeeeieeee e A2.7.3
Grade 80 .......coccvvveriiiieiienn ....1.1.13.1.17
headed ... 1.1.13.1.16
INTEIIM e 1.1.133
piletip ......... .....1.1.5.6
shear . e 1.1.13.1
shrinkage .........ccccocveeeiiiiinnns ..1.1.13.1.3
SPACING  weeeeeeeeiiiiiie e e et 1.1.131

Spirals e .1.1.9.6,1.1.9.8
SPIICES oo 1.1.13.1

standard sizes...........cccccceuee. ..1.1.13.1
SHITUPS e e 1.1.14.2
temperature...........cooeoeeeei, 1.1.13.1.3
welded ..., 1.1.9.6,1.1.13.1,1.2.2.1
WINGWAIIS ..o 1.1.83
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Reinforcing steel
anchors
bent detailing
confining (seismic)

cover (concrete).........

COITOSION ProteCtion .........cveeeevviviiiereeeeniinnns 1.1.25
details oo 2.7.85
drilling through ... 1.1.22,1.4.7.5
epoxy coated (corrosion protection) ............. 1.1.25
flexural development..........ccocvevciecinnnen. 1.1.13.1
fOOtiNg oo 1.1.9
General Notes...

Grade 80 .....

interim ...

interior bents.

labeling ...

MELNC e 15
OVEIlAYS  .ooiiiiiiiiiece e 1.1.20.5
seismic

spacing

splicing

standard sizes
waterproof membrane...

welded ..., 1.1.9.6,1.1.13.1,1.2.21
Removal
ACWS e 1.1.25.4
bearing ..o 1.1.19.2
cofferdam .................... ...1.1.29/1.16.1
deck overlay .........c.c........ v 1.1.20.5
detour structure detailing.............ccoccveennee. 2.7.31
forms s 1.1.8.8,1.4.4.3
Resin bonded anchors
design e 1.1.22,1.1.23
utility attachments.........cocceeevieiiiieccnnen. 1475
Restrainer
longitudinal earthquake................ 1.1.11.2,1.1.11.3
seismic (general) .......cceeeeieeiiiiiiiiene s 1.1.11
transverse earthquake ............cccceeeeriinenne 1.1.11.4
Restraint
diaphragm beam..........ccccccevvviiiiiirec i, 1.1.14.2
lateral earth..........cccueeeeiiiiiiiee, 1.1.3.2
seismic cables ................. 1.1.11.6,1.25.3,A1.2.5
steel SRR 1211
WeldiNg oo 1.2.2.1

Retaining wall

design, general........ccccooeevvieeeeennne 1.1.29,1.4.1.1
end bent e 1.1.84
soundwall ONn ......ccoeeeeeieiiiiieiiieeen, 1.4.2.1,1.4.2.2
Revisions
ArawingsS ...oeeereeeeiiiiee e 2.7.11
Right-of-way
Design considerations ...........cccoceeeiiveeenne 1.1.2.95
utilities on StrUCtUreS. .........cveeviiiiiieieeeeeine 1.4.7.2
Riprap
cofferdams ..........cccocvveenne 1.1.33,1.1.6.1,1.4.9.6
foundation considerations............... 1.1.25,1.1.31
plan details..........cccoooiiiiiiiiiii 2.7.3.3
Roadway
Bridge length ..., 1.1.2.1,1.1.2.3
clearances........... .....1.4.8.1
footing detailing .........cccovvviiiieeeeeiiiiiiieeeen, 1.1.84
plan details.......... 2.2.3,2.6.1,2.7.3.1,2.7.35
Project gEOMELIY ...cceevvvviviieeeeeeciiiieee e 1.1.2.1
protective fencing ........ccccceveeeiiiiiiieeee e 1.445
shoulder (bikeway) . .....1.1.2.9
slope paving........ccccovevveeennnen. ...1.1.2.8
structure types.........cocoeveevnen. ...1.1.2.4
utilities ... e 1.1.2.9.6, 1.4.7.2
WINGWALIS ..o 1.1.8.2

Roadway engineering

attenuator desSigN.........ccuveveeeeiiiiiiiiieeee e 1431

deck overlays ........ccccoevviiiiiiiiiiiieeeeee 1.1.20.5
Rock

footing embedment............ 1.1.3.1,1.14.2,1.16.2

Slope Protection...........coovcuveieeeiiiniiiiiieeeeene 1.1.2.8
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S
Safety
and accessibility requirements ....................... 144
cables 1.251,1.253
ClEearanCes .........coovvvveiiiiieii e 1.4.8.1
code (reference) 1.44.2
protective fencing........c.cccoevveeviiic e, 1.4.45
wingwalls 1.1.8.2
Safety factor
foundations.............. 1.1.2.2,1.1.4,1.4.9.6,1.1.85
mechanical anchors..................... 1.1.11.2,1.475
Salvage
existing name plates
MALErialS ...ooocvvviriiieiiiie e
Sandblasting
steel members ..........ccooiiiii 1.2.1.3
Scales
drafting  .eooe 2.1.6
Scour
foundation...... 1.1.34,1.1.25/1.1.31,1.14.2,1.6
ODOT design iNStruction...........cccceevveeeinieeenns 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
concrete ..1.1.25.2
decks e 1.1.20.5

poured JOINt........cccuvveeeeeeriiiiiee e 1.1.20.2

1-31

Seals

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

design considerations (footing).................... 1131

design example (footing) ........ .....1.4.9.6

expansion joint seals.........ccccceeveiiiieieeeenn. 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 ...........ccccccoviiiiiiiiiiniins 1.1.14.2

beam, drainage .........cccccceveeeiiiiiiii e 1.1.8.11

bearing seats................... 1.1.8.3,1.1.94,1.1.195

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

drawing SCales .........ccceeevvvieiiiiieiiee e 2.1.6

superstructure detail... 27,72

typical deck details ...........coccuvvieieeiiniiiiinnenn. 2.7.7.2
Security

design considerations..............cceeviiieenne 1.1.2.9.11
Segmental

segmental construction..............cccvveveeeenn. 1.1.16.5
Seismic

cables and turnbuckles

column design.......cccccceeeenee

column hoops, spirals.......... .
CONSErUCLION COSES....uvvveeiiiieeiiiee e 1.1.10.7
deCK JOINTS ... 1.1.20.2
design costs........

design reference .
design, general.......
drilled shaft modeling .
dynamic isolators....

end bent height .........cccoooiiie 1.1.84
footing design..........cocvveivciiiiiiiic 1.1.10.5
foundation modeling................

foundation recommendations .
General NOtES .......uuuvuuiriiia 7.
Guide Specifications, LRFD.... 1.1.10.1, 1.1.10.3-1
hold-downS.......ccvvieiiiiieee e, 1.1.115
instrumentation.......

lateral earth restraint .....

liquefaction mitigation.................. 1.1.5.6,1.1.10.6
MAPS  ceeeeeeieeeieee e 1.1.10.1
precast concrete piling.........c.cccveveeivieeennnn 1.1.55
resin bonded anchors.............cccceeivieiinne. 1.1.23

restrainer design .... S e I

retrofits ... 1.1.10.1
site factor / site class.. 1.1.10.2
soundwall loads...... 1422
structure modeling.. ...1.1.10.4
SEIUCTUIE tYPES...oeieeeeeeeee e 1.1.24
temporary Structures ..........ccceeeeeeeeeeeeeeeeee, 1.4.9.2
welding 1221
widening design .........cccevviiiiiiieieeniieeen 1.1.10.1
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Seismic instrumentation

general ..o 1.1.10.8
Sewer lines
structure considerations...........ccccceeeeiivnnnns 1.47.4
Shear
added reinforcement ..1.1.13.4
anchor piles................ .....1.1.5.4
concrete inserts ......... 1.1.11.2
CONNECLIONS ....evveieeiiiiiieeee e 1.1.12.3,1.2.1.7
correction factor, skewed girders ................ 1.1.7.6
drilled shaft modeling...........c.cc....... .1.1.4.3
fixed bent ......cooooeiiiie 1.1.8.6
foundation modeling... ...1.1.41,1.14.2
hinged bent..........cocoviiinii 1.1.8.6
key (deck) ..1.1.15.5
reinforcement 1.1.13.1
resin bonded anchors ...........cccccceeeiiiiinennn. 1.1.23
restrainer design . 1.1.11.2
seismic design ........... ..1.1.10.2
wales (cofferdams) 1.4.9.6
Shear Connectors
general e 1.1.12.3,1.2.1.7
Shear Key
construction joints..........cccceeveee. 1.1.15.5, 1.1.20.6
Shear Reinforcement
additional in beams.........cccccoviiiiiiiieeninns 1.1.13.4
Shop drawings
bearings ... 1.1.19.2
traffic structures ......... ...1.2.3
welding details .........coeeviiieiiniieee 1221
Shoring
design reference.........ccccceeeviiiiiiiii s 1.49.1
railroad detailing ........ .1.4.8.2
structure type........cc...... .1.1.2.9

temporary construction

Shoulder
barrier 1.1.211
bikeways .........ccccoiiiiiii 1.1.2.9
protective SCreening .........ccovvveernveeeniinneennns 1.4.45
Utilities v 1.1.2.9.6,1.4.7.2
walkways (maintenance) ...........ccceevcveeeennee. 1445
WIAthS o 1.48.1

Shrinkage
anchor bolt tension ............ccccevviicinnneen. 1.1.24.1
bearing design .1.1.19.1,1.1.19.2
camber ..o 1.1.17.1,1.2.1.8
construction joints............cceeenee 1.1.20.6,1.1.21.1
design for 1.1.7.1,1.1.14.1,1.1.16.1
JOINE AESIGN ..ceeiiiiiiiiieec e 1.1.20.2
longitudinal restrainer design.. ..1.1.11.3
pour schedules............ccccueee. 1.1.18.1

Sidewalks

reinforcement .
timber e 133
widening 10ads ..........cocovveiiiiiiiiiiecee 1.1.9.3
CcombiNatioN.........covvveeeriiieeiiieene 1.1.29,1.1.21.1
CUMDS o 1.1.211
end panels ....... ..1.1.2.7,1.1.8.12
height e 148.1
prestressed member considerations.
protective SCreening ........coocvveeevveeeinveeennnn 14.45
Al e 1.1.21.1
reinforcement ...

traffic ...

utility locations..... 1,47,
width (reference) .......ccccooveiiieiiiiiiiiiiieeeeen, 1.48.1

Sign bridges

Signals

Signs

galVaNIZINg ....ccovuvieiiiiieeiieie e 1.2.4.3
general ..o 1.2.3
anchor bOltS. ..o, 1.1.24.1
SUPPOItS (general) .......ccovvveeeniieeiiiiee e 1.2.3
anchor bolts.........cccceiii 1.1.241
structure mounts ... .

SUPPOTrtS (general) .......coooceeeeiiienniiiiieeeeeee 1.2.3
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Silica Fume Concrete

deck overlays.......ccccoeevvveeeee e 1.1.20.5

Silicon Control

geNEral oo 1.2.4.3

Simple spans

deck reinforcement ..........cccoeeeniiiiiineens 1.1.14.1
design
restrainer design

Skew angle
deck plan detailing ...........cccocvveiniiiiiniiieene. 2.7.6
Skewed
bearing pads........ccccovviiiiiiiiiiee s 1.1.19.4
DOX gIrders.......ccovcviiiiiiiiiiii s 1.1.16.1
cross beams . . e 11133

Slabs

Slope paving

Sloped

deck screeding........... e 1.1.20.4
JOINES e 1.1.20.2
precast members ........ccccoeveeiiiieeinineens 1.1.14.1
rail JOINIS  .ooiiiiiiiee e 1.1.21.3
access holes........cccooveneiieennnn, 1.1.15.6,1.4.4.4
bent details ..........cccceevvenene 1.1.8.7,1.19.2,1.1.19
bent width provisions ............cc.cccccviieennnnn. 1.1.8.3
bottom (details)............. 1.1.15.7,1.1.16.1,1.1.16.8
CONSLruction jOINtS ........c.eeeviveeeennns 1.1.15.5,1.1.18
continuous CIP ........cocoviiiiiiiiiiiic e 1.1.13.3
deck (overlay) ............ e 1.1.20.5
end panels.......cccocoeiiiiiiii 1.1.8.12
prestressed............cuveeee.. 1.1.24,1.1.8.1,1.1.17.2
prestressed details.............c...... 1.1.13.1,1.1.14.1
utiliies oo 1.1.296,1.4.73
WIAENINGS .oovieiiiiiiiiiee e 1.1.15.10
detailing  ..oooocveeein 2,732
USAOE crererereieieieieeeeeeeeeeeeeeeeeeeees 1.1.2.2,1.1.2.8
ground (soundwall) ..........cocecvveereeeniiinnnnnn. 1.4.2.1
footings .

rails

Slopes

bridge length ... 1.1.2.2
columns in ....1.1.9.4
protection ......... .....1.1.2.8
FPFAP o 1131
wingwall construction ...........cccocveeevieeennnnne. 1.1.8.3
wingwall locations.............ccccvvveeen. 1.1.8.1,1.1.8.2

Socket Connections (turnbuckles & wire rope)

Special Provisions ..........ccccoceeeiiiiieiiineenns 1154
Soil
classification ............ccoceeeeeeeennnn. 1.1.10.1,1.1.10.2
cofferdam considerations ...........c.c.ccccocvenne. 1.4.9.6
considerations (soundwalls) ............cccccueeen. 1421
drilled shaft modeling ..................... 1.1.4.1,1.143
end bent design.......... e 1.1.8.1
foundation modeling .........cccoovvveeiiiiieiiiieens 11.4
lateral earth restraint ............ccccoovciveiiiieens 1.1.3.2
liquefaction..........ccoceviviiieinnnnn. 1.1.10.5, 1.1.10.6
seal sheet piling .. e 1.4.9.6
seismic design..... ... 1.1.10
SPINGS oottt 11.4
strutted abutment design..... .....1.1.85
type (soundwall) .................. 1421
wingwall ConStruction ............ccoocveeeviieeennnnn 1.1.8.3
Soil pressure
end bents ..., 1184
strutted abutments.............cccocvevieeienieenn 1185
Soundwalls
gENETIAl oo 1.4.2.1
on bridges ........... .. 1422
on retaining walls. 1422
pay limits ......... ....1.4.2.4
seismic load ........ ....1.4.22
WiIiNd Map (Fig) «oooovveeeriieeeiiiie e 1.4.2
Span lengths
deck overlay........ccccceeviiiiiiiiiiie 1.1.20.5
effective ........... ....1.1.91
structure layout.... e 1.1.2.3
SEIUCTUIE tYPE e 1124
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Special Provisions

anchor bOItS .........evvvvviviiiiiiiees 1.1.24.1
bearing replacement..

cable (general notes).

cables ... 1.1.11.6,1.2.5.3
CONSEIUCLION ... 111
detour bridges........coeeiviiiiniiiccec 1.4.9.2
embankment placing sequence................... 1.1.8.3
final design
overlays ..o

pile capacities (general notes)...................... A2.7.3
pile foundations

resin bonded anchors ...........cccccceciiiicennns 1.1.23.3
socket CONNECLIONS ........cceeeeriiiiiieeee e, 1254

spiral reinforcing
SteBl e

turnbuckles and socket connections............ 1.25.4
utilities

waterproof membranes...........ccccoceveenien. 1.1.25.4
WEIdING oo 1221
WIFE TOPE ittt 1.253

Specifications

anchorbolts..........c.cccccevi, 1.1.23.1,1.1.24.1
backfilling .......c.coovieiiiiiiii 1.1.3.2
bearing ..o 1.1.19.2

Splices

cables & turbuckles.

CONSEIUCHION ... 111
deck design .......cocoeeiiiiiiiiiee e 1.1.20.1
design ... 1.1.1,1.1.7.2
live [0ading........ccooveiriiieiiiiie e 11.7.2
overlays ............ 1.1.20.5
proprietary items.. 1.1.2.10
rail 11211
rail retrofit ............... 1.1.21.2
railroad clearances............ccccovcvvieriiecennnnn. 1.4.8.2
seismic design ........cc.cceeenne 1.1.95,1.1.10,1.1.11
soundwall design (reference).............cc....... 1421
special provisions ..1.1.2.12

Steel
temporary WOrks .........ccccveeeniieeiiieieiiieenne
timber design (reference)..
welding

columnbars......cccccevvevveieiiiiieinnnnn, 1.1.9.9,1.1.13.1
COIUMN NOOPS ..eeeeeeiiiiiie e 1.1.9.6
0ENETal NOLES ....vvvveeeiiiiiieiee e e e A2.7.3
lap ... 1.1.9.9,1.1.13.1
mechanical ....... 1.1.9.9,1.1.13.1
rebar labeling ... 2.2.7
reinforcement.... 1.1.9.9,1.1.13.1
seismic ... ...1.1.10.2
spiral column ........coooviiiiiieeiie s 1.1.9.6
steel beam .........covvvvvvviiiiiiiiiiiiiiieeeeeeveeeae 1.2.1
steel pile oo 1154
welded ...l 11 9.6,1.1.9.9,1.1.13.1

Spread footings

COVEI ittt 1.1.31
design e, 1153
foundation modeling...... ..1.1.4.2
general considerations ..........cccccoeecvveeeeeennn. 1.1.3.1
liquefaction potential.............cccccovvieiiinenn. 1.1.10.5
seal design considerations . ...1.4.9.6
seal design example.........ccccoovviiiniiicininnen. 1.4.9.6
SOUNAWAIIS ... 14.23

Standard Drawings

access holes .......ccocvviviiiciinieene 1.1.15.6,1.4.4.4
beam StrruPSs ......oooviiiii e 1.1.14.2
CAD Directory 211
cell libraries ..., 2.6.3
final plan requirements ............ccccooceeeiniieennns 2.7.2
joints .1.1.14.1,1.1.20.2
Manual ... 1111
precast beams............ccocceeeninn. 1.1.14.1,1.1.17.3
p/tbeams.........c.cccoe.. .1.1.16.1, 1.1.16.8
project sheet numbering..........ccccceeevviiiiienenn. 2.4.2

protective fencing ...

Standard Specifications

raills 1.1.211
slab design.......cccvvveeveeeice e 1.1.14.1
slope paving..... 1.1.2.2,1.1.2.8
soundwalls ....... e 1,421
steel ... w121
stem flare .........occuveees ....1.1.15.4
title block requirements...........cccccceeevviiiieeeenn. 2.4.2
CONSEIUCHION ...t 1111
AESION e 1111
General Notes

seismic (general Notes) ........cccceevvvivveeeneennn. A2.7.3
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Steel beams

Stiffeners

Stirrups

anchor bolts............cccocoevivineis 1.1.23.2,1.1.24.1
beam camber....

bearings .........

bolts ...

cables (seismic)

COIroSioN ProteCction ..........ccoeeeveveeeeeenninns

cross frames at bents.

design (general).........ccoocveieiiiiiiniiiieeee 2.
detailing  ....ooeveiiiii 223,225
diaphragm beam.. 1.1.135, 1.2.1.
drain PiPe ..coooveveiieie e

end bents detailing...........ccoocvviiieiiiiniinnns
expansion joint blockouts..

flange butt welds...........cccccoviiiiiiiiiniicis

girder detailS ..........ccvvveveeniiiiiiieenn.

girder widenings...

INSPECLOIS ..ot
materials

painting, girder ends

painting or coating new/existing metal......... 1.24.4
pile embedment ..........cccoviiiiiiiiiiie, 1154
pile grade (general Notes) ...........cccovcveeeenee. A2.7.3
pile SPlICES .....vviiiiiiiiic 1154
PIle tIPS oo 1154
PIliNG 115
rails 1.1.21.1,1.1.21.2
recoating existing metal .............cccoccveennen. 1.2.45
restrainer .................. 1.1.11.2
rods (seismic) ... 1.1.11.2
Sheet piles ........ccevveiiiiiiii e 1.4.9.6
Silicon CONtIOl.......ccvevvieiiieiecc e 1243
SHrUCTUre tYPEe ....evvvvviiieiiieieieieieieieeee e 1.1.24
structures (Utilities).........cocevvieeeiiiieeniee e, 147
Weathering .........cocevviieiiii e 1211
WEldING oo 1.2.2
welded girder lengths...........c.cccecen. 1.2.1,12.1.2
welded web splices in steel girders............. 1224
superstructure design ...........occeeeeeeeeieiiiienenn. 1.2.1
transportation lengths ..............ccceeee 1.21,1.2.12
bearing ..o 1.2.1.5,1.2.1.6
flange connections...........ccccceeevviiiieeeeennne 1.2.1.3
intermediate cross frame... .1.21,12.13
intermediate web ..............cccoeie

beam 1.1.14.2

Stock bar

length 1.1.13.2
Strengthening

permanent (reinforced concrete)................ 1.1.12.5

repair and (general)..........ccoocvveiiiiiieiiiieens 1.1.7.7
Stress

anchor bolt ... 1.1.24

axial 1.1.10.2

bolt ...1.1.24

CONCIELE ..t 1.1.121

concrete Pile......veeeiieeiiiiee e 1.1.55

creep & shrinkage .1.1.14.1,1.1.16.1

effective unit...........ccoooi 1.1.4.2

€AOE 1.1.11.2
Stringers

timber (general NOtES) .......cvvvveeeeeiiciiiieeennn, A2.7.3

WEldING e 1221
Strip Seal

gENEIaAl  iiiiiiee e 1.1.20.2
Striping, traffic lane

durable inlaid........c.cccooeciiiiieeiee e 1.1.20.1
Structural steel

fabricator certification ............cccccoviiiiiienenn. 1221

General NOtES .....uvvvveeiiiiiiecee e A2.7.3

MAaterialS ....ocoeveiiieiei e 1.2.2.1

restrainer 11112

superstructure design.........ceeeeeeeeiiiiiieeeeeenns 1.2.1

Structural Wire Rope — see Wire Rope, Structural

Structure Mounted Signs

Structure Widenings

geNETaAl oo 1.2.3
cast-in-place.........ccccceeeiniiiiiie i 1.1.15.10
corrosion protection... ....1.1.25.3
deck drainage............ ....1.1.20.3
interior bents ....... .....1.1.9.3
precast beams........ ...1.1.14.2
protective fencing ... .....1.4.45
Steel 1.2.1.12
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Structures
large or unusual.........c.cccceevvveen.. 1.1.2.4,1.1.2.10
Struts
cofferdam braces............ccoooiiiiiiiiiiinns 1.4.9.6
Strutted
abutments.........cccooiiiiiii 1.1.85
Substructure
bent detailing ........ccccoovviviiiiii 1.1.8.6
bridge length. .1.1.8.1
bridge type. .1.1.24
choices .....cccceeenne ...1.1.2.5
creep & shrinkage ..1.1.16.1
finish o 1.1.12.2
foundation design ..........cccccoviiiiiiiiciiiee, 115
modeling ......ccccooeee. ...1.1.4,1.143
restrainer design .........ccccevveeeriieeeiiieennnn 1.1.11.1
SEISMIC retrofit.........oovvviieieeiiiiiiiee e 1.1.10.1
timber 1.3.2
Superelevation
adjustments to curbs, post length............. 1.1.17.2
beam camber..........cccooiii 1.2.1.8
deck screeding........... ...1.1.20.4

maximum on bridges.. . 1121
project review ..1.1.2.1
slab camber ...... ..1.1.17.2

STIUCTUIE tYPE .ovveveeiieiiieeee e 1124

Superstructure

bent connections.............ccccceviviiiiil 1.1.8.6
bridge length.........cccoiviiiiiiiie, 11.8.1
CIP .
concrete finish...............

construction sequence ..

creep & shrinkage......... 1.1.14.1,1.1.16.1
depths e 1.1.2.3
drilled shaft modeling...........cccocveeiiiieennnnn. 1.1.4.3
foundation modeling.........cccccoeevvviveeeeeiinnnns 1.14.1
interim reinforcement .... 1.1.13.3
restrainer deSign .........ceeevvcieeeeeeeeeiiieeeeeeens 1.1.11
seismic retrofit............ ..1.1.10.1,1.1.11
strutted abutments ..........ccoocveeiiieiiiiiienn, 1.1.85
utilities .o 1.4.7.1
widening ........ccceeee.n. 1.1.14.2,1.1.15.10, 1.2.1.12
wingwall construction...........ccccoeccvvveeeeninns 1.1.8.3

Superstructure Details

OENETAl oo 2.7.7
Support Tower
details and NOtES ........coevvvveeeeeeiiiiiiiieeeee 1.1.16.6
Surface finish
concrete finiShes ..., 1.1.12.2
CONSErUCtioNn JOINES.......oeeeviiieiiiiiericce, 1.1.155
Symbols
CAD WeldiNg ......oooviuviiiiiiieiiiie e 2.25
standard ......... B 222
Weld e 225
T
T-Beams
interim reinforcement..........c.ccccoovic i, 1.1.13.3
stirrup clearance ..1.1.13.1
supported on falsework .............cccoceeeenne. 1.1.18.2
Technical
bulletin .. 111
Temperature
bearing design..........occcvveveeeenne 1.1.19.1, 1.1.19.2
JOINT OPENINGS ...vvveeeeeiiiiier e 1.1.20.2
ranges  ......... ....1.1.7.3
reinforcement ..o 1.1.131
restrainer design ........ccoccvveeeiieieniiee e 1.1.11.3
Temporary construction
Agency provided detour bridge.................... 1.49.3
barrier . 1.1.20.5,1.1.21.4
cofferdams ..........cccvvvvvvvnnnnns 1.1.3.3,1.49.6,1.1.6
detour oo 1.1.2.9,1.49.2
diaphragms ... 1.1.14.2
falsework ......... .....1.49.4
0ENETAl i 1.4.9
ral .. e 11,2101, 1.1.21.4
FAISING oo 1.49.7
ShOMNG oo 1.49.5
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Text

CAD MENUS ..ooeiiiiiiieieieieeeceeeceeeeceeeeeeeeeeeeeeees 221
Thrie-beam

post detail (temporary) .........ccoccveeevivreennns 1.1.21.4

rail 1.1.21.1

retrofit .. 1.1.21.2
Ties

column e 1.1.95,1.1.9.8
Timber

bridge design (general). ...1.3.2

bridge locations............. ...1.31
bridges .1.1.2.4
CONNECHIONS ... 1.3.3
deCKS 1.1.25.4
design and details ...1.3.2
general notes............ LA2.7.3
PIleS 1151
Tail POSES  .ooiiiiiieiiiie e 1.1.21.1
rails .1.121.1,1.34
treatment .........ccccvvviviiiiiiiiiii 1.35

Timber rail

general ..o 1.1.21.1,1.34
Tip reinforcement

piles 1.1.3.1,1.1.54
TP&DT

OVENIAYS  oeiiiiiiiee et 1.1.20.5
Title block

example (fig) ... 2.4.2

required information............ccccoeviiiiniiee e, 2.4.2

revision Column.........cccooveviiiiinicec e 2.7.11

Tower

support tower detail ...........ccccoeveeiniiieinnnn. 1.1.16.6
Traffic

access location..........ccccvvvvevenieiieenicnee 1.1.15.6

barrier (conduit encasement).. 1.4.7.4

bridge length ..........cccccevinienne 1.1.2.2

handling and data 1.1.2.9

plan details....... 2731

project review......... 1.1.2.1

protective screening ....1.4.45

rail e 1.1.211

reflective chevrons ............cccociiiiciiccs 1.4.3.2

staging (end panels)...

staging (overlays)...

structure (design) ...

structure layout...

structure type ...... 112

ULIIHEES e 14.7.1

vertical clearance diagram...........c.coceevciveennns 2.6.3
Tremie

general oo 1.4.9.6
Truss

decK Steel......coviiiiiiiiiieiee e 1.1.25.3

type bridge ......coovveeiiiiii e 11.24

WeldiNG oo 1.2.2.1
TS&L

ESHMALE  .oeveiiiiiee e 1.1.2.11

foundation Memo..........ccoccuviieiiiiiiiiiiieeeee 1.15.1

general ..o

information required on plans.

NAITALIVE ..o 1.1.2.1

OVEHAYS e 1.1.20.5

ULIIIGIES e 14.7.6
Turnbuckles

General ..o 1.25.1,A1.25

General NOteS ........ccceevvevieiceeinens 1.252,A1.25

restrainer design ........cccceeveeeiiiiiiiieee s 1.1.11.2

special provisions...........cccceveeeeenns 1.254,A1.25
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U

Underpass

accessibility standards...........cccccceeeeiiiinnnns 1441

ClearanCes .........ccoccveveeiieenii e 1481
Underwater

construction (general) ..........occvveveeeiniiiienenn. 1.1.6
Uplift

hydrostatic ........cooovveiiieieiiie e 1.49.6

pile 1154

pile capacity 1.1.54,1.49.6
seismic considerations...1.1.4.2, 1.1.10.3, 1.1.10.5

Utilities
acceSSIDIlILY ....oovvviiiiiiie 14.7.1
agreements... P 1.4.75
bentdetails..........ccceovvvviviiiiiiiiinn, 1.1.8.4,1.2.1.3
COSES eiiiiee e 1.4.7.6
dead load L1171
existing bridges................ .1.4.75

.1.1.31
.2.7.3.7
.............. 1.4.7.1

footing depths at railroads
footing plan details...........

on structures (general)..

plan & elevation details...................... 2.6.1,2.7.31
special considerations............ccoccveeviieeeninenn. 147
structure general.........ccccceeeeiiiiiieneeennns 1.1.2.9.6
SUPPOIES  oevvveeeeeeeiiies ...1.4.7.1,1.4.7.3
under end panels.........ccoveeeiniiei e, 1.4.7.3

Utility attachments
mechanical anchors..........cccccceevvviciieeeeeennn, 1.4.75
resin bonded anchors ...........c.cccoccviveeeee, 1.4.75

"
Wales
cofferdams .......cccvvvevieee i 1.4.9.6
Walkways
inspection and maintenance........................ 1.4.4.2
steel girder .1.2.1.3,1.4.4.2
ULIItIES e 1.4.7.6
Washers
load indicator.............evvvvvevevennnns 1.1.23.3,1.1.24.1
Water
blasting  ...eeeeei 1.1.20.5
drains ... 1.1.8.11,1.1.15.7,1.1.20.3
level in cofferdams ..........cccccvvevvveininnnnennnnnn. 1.4.9.6
quality ...1.1.20.3
removal from cofferdam.............ccccceeeeeninnns 1.4.9.6

Water elevation
high designation .. ...1.1.2.2,1.4.9.6,2.7.3.3
low designation .........ccccceeeeiieiiiiiiee e 2.7.3.3

Water intrusion

deck overlay........ccoocueeeiiiiiiiiiiec e 1.1.20.5
seal concrete.... .....1.4.9.6
sheet piles.......cccovviiiiiiiiii 1.4.9.6

Water level
cofferdam .........ccceveveiiii 1.4.9.6

Water lines
structure considerations ............... 1.1.15.7,1.4.7.4

Water pressure
SEAIS 1.4.9.6
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Waterproof membrane

COITOSION Protection .........ccocvveeerveeeniinneenns 1.1.25.3
deck overlays .
general  ....ccceeeeeenn. .
timber structures ...........cccoceviiiiiiiicicee 1.3.2
Waterproofing
deck 1.1.20.1
deck overlays.........coccvviiiiniiiiinis 1.1.20.5
MEMDIANES. ...cccoiiiiiiiiiiee et 1.1.254
precast members ..........cccoceiiiiiieiiiie s 1.1.25.3
Waterway Opening
bridge length ..., 1.1.2.2
clearance (Walkways)..........coocuveeeeeerinnnnnn. 1.4.4.2
Wave Equation
general . 1.1.5.1, A2.7.3
Wearing surface
CAMDEr e 1.1.17.1
dead 10ads.........coovvvieiiiiiii 1.1.7.1
deck 1.1.20.1
end panels.... . 1127
membranes... ..1.1.25.4
overlays .......ccceens ...1.1.20.5
precast members ...1.1.25.3
structure types........... L1124
timber decks ........coccoeiiiiiiii 1.3.2
Web
bearing stiffeners .........cccccoiii. 1.2.15
connection .1.2.2.2
fillets e 1.1.15.9
forces o 1.1.16.1
gusset attachment ........ ...1.2.1.3
intermediate stiffeners... e 1214
pour schedule ...........cccceeiiiiiiiiiiiies 1.1.18.4
SPIICES i 121
steel girder (general).. 121
stiffeners .......cccceeeee .1.2.14
supported deck forms ..........ccccviiiiiiieennne 14.43

Welding
A706 reinforcing............... 1.1.9.6,1.1.13.1,1.2.2.1
bearing stiffeners.........cccccoviiiiiiieiies 1.2.15
CAD SYMDBOIS ..o 2.25
flanges oo 1.2.1
general ......... ST RRUPRRUPRN 122
QUSSEL PlAtES ...t 1.2.1.3
reinforcing detail...........ccooeeviiiiiiiiics 1.1.9.6
shop drawings..... . 1221
special provisions .. 1221
SPECIAlISt ..o 1.2.2.1
spiral reinforcing.........ccccocevveeiineenne 1.1.96,1.2.21
Stiffeners ... 1.2.1.3
web 1.21,1.22.2,1.224

Welds
bBUtt 1211
detailing ......... 1,221,223
fillet ... e 1.2.2.2
fillet detailing ..........ooocvvveiiiiiiiiiecs 2.25
flange  ........ .1.2.1,1.2.2.3
reinforcing ........ .1.1.9.6,1.2.2.1
stiffener ..o 1.2.1.3
SHUCTUTAl e 1.2.2.1
web e 1.21,1.2.22

Widenings
bents 1.1.84
cast-in-place.........ccccceeeevinnenne ....1.1.15.10
corrosion protection................ .....1.1.25.3
drainage ............... ...1.1.20.3
geNEral oo 11.24
iNterior DENtS .........ccovviieeniie e 1193
precast beams...........cccccceeen. ..1.1.14.2
protective screening ............... ....1.4.45
rail retrofits ............. ..1.1.21.2
rail selection...... ..1.1.211
beam ... ..1.1.14.2
SEISMIC deSIgN......uvveieiiiiiieiee e 1.1.10.1
SHrUCTUIE tYPE oo, 1.1.24
temporary bracing ..........ccoceeveeeiiiiiiiieneenn. 1.2.1.12
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Wingwalls

bridge lengths .......cccvvveeeeiii e, 1.1.8.1
construction .. .
end PanelS.......ccccveeeiiiiiiiie e
locations ...
rail support.................

reinforcing design
special provisions
substructure choices.............cevvvvvvvevevevinnnnn. 1.1.25
translation stiffness coefficients................... 1.1.4.2

Wire Rope, Structural

Design properties. ........ccovvvveenieeencieeecninee. 1.255
General ... 1251
General NOteS........cceviiiiiniiieiec e 1.25.2
Special Provisions..........cccccvveeviieeeniieienen, 1.25.3
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