
Office Practice Index   2003
Bridge Engineering Section, Oregon D.O.T.

I-1

A

AASHTO
bikeway guide................................................. 2-49
design exception............................................. 2-55
design manuals ................................................2-2
design standards ......................................2-9,2-46
load rating............................................ 2-88 – 2-91
luminaire support design............................... 5-180
material specifications .................................... 1-55
miscellaneous structures ................................ 2-62
project design standards and geometry .......... 2-54
protective fence ............................................ 5-193
rail design .................. 5-133 – 5-147, 5-193, 5-194
reference listing .................................... A2-1, A2-5
restrainer design.................................... 5-66, 5-70
seismic design....................................... 5-56, 5-71
sign structure design .................................... 5-180
soundwall design ............................... 5-187, 5-188
temporary walls ............................ 3-22, 3-28, 3-36
temporary works .................. 3-22, 3-24, 3-28, 3-36
TS&L ..................................................... 2-46, 2-65
timber design..................................... 5-185, 5-186

Abbreviations
general ........................... A4-1 – A4-7,G-23 - G-33

Abutments
appearance .................................................... 2-47
beam seat drainage........................................ 5-43
bent width provisions ..................................... 5-44
details for prestressed slabs (Fig)........ A5-1 - A5-8
details for slabs .................................... 5-40, 5-41
drain pipe and drain material .......................... 2-72
joint details (Fig) ............................................. 5-42
numbering ...................................................... 4-20
options (Fig) ................................................... 5-33
pile cap details (Fig) ............................ 5-37 – 5-41
post-tensioned backwalls ................................ 

5-42
seismic design..........................................5-3 - 5-5
Showing groundline ........................................ 4-30
strutted ........................................................... 5-36
substructure choices....................................... 2-60
TS&L estimate................................................ 2-72
wingwall construction............................. 5-34, 5-35

Access
bearing replacement ..................................... 5-106
bottom slab................................................... 5-192
concrete box girders ..................................... 5-192
cross beam................................................... 5-192
form removal ......................................... 5-82, 5-88
girder stem ................................................... 5-192
hole cover..................................................... 5-192
holes.................................................... 5-86, 5-192
sign structure................................................ 5-192
snooper ........................................................ 5-200
standard details ................................. 5-201, 5-202
utilities ............................................... 5-200, 5-203

Access holes
concrete box girders......................................5-191
deck plan details .............................................4-27

Accessibility
general..........................................................5-200
pedestrian crossing guidelines ....................... A2-3
requirements......................................5-191, 5-192

Accident Reports
general............................................................1-40

ACI
checking cofferdam plans ...............................3-29
falsework .............................................3-22 – 3-24
reference listing.....................................A2-5, A2-6

Activity codes
general ............................................................1-27
training ............................................................1-70

Adjustments
final design schedule.......................................2-67
grades (falsework)...........................................3-26
turnbuckle .................................................... A5-10

Admixture
epoxy concrete..............................................5-122
flexible polymer concrete...............................5-121
LMC, MC............................................5-120, 5-121

ADT
deck overlays ................................................5-123
timber bridge locations ..................................5-185

Advance Plans
definition .........................................................2-83
distribution ......................................................2-83
drawing numbers.............................................4-13
final design timetable ......................................2-67
internal review.................................................2-83
lead designer responsibilities ..........................2-25
numbering.......................................................4-14
plotting prints ..................................................4-33
processing ......................................................2-83

Advance Travel Expenses
general...................................................1-37, 1-40

Advertisement
communications during .................................... 2-3
definition .........................................................2-67

Advertisement period
advance plans.................................................2-67

Advertising
revisions after.......................................... 3-2, 4-32

Advertising date
Last-minute changes.......................................2-87



Office Practice Index   2003
Bridge Engineering Section, Oregon D.O.T.

I-2

Advertising period
definition......................................................... 2-67
lengths............................................................ 2-67

Aesthetics
concrete piling ................................................ 5-22
conflicts .......................................................... 2-47
general ........................................................... 2-47
guidelines ....................................................... 2-47
permit information........................................... 2-52
structure layout ............................................... 2-58

Agency Bridge Management and Maintenance Files

general ........................................................... 1-50

Aggregate
column design ................................................ 5-49
epoxy concrete ............................................. 5-122
general ........................................................... 5-98
flexible polymer concrete .............................. 5-121

AISC
reference listing .................................... A2-2, A2-6

Alignment
checking ................................................ 2-84, 2-85
footing plan............................................ 4-25, 4-26
horizontal........................................................ 4-21
location narrative ............................................ 2-31
on plans.......................................................... 4-21
project review ................................................. 2-54
staging............................................................ 2-48
TS&L narrative................................................ 2-63
utility holes.................................................... 5-201
vicinity map..................................................... 2-30

Alternate
as constructed ................................................ 3-37
bridge length........................................2-55 -- 2-57
maintenance walkways................................. 5-191
MSE walls..................................................... 5-187
proprietary items...........................................A2-13
steel design .................................................. 5-191
structure types................................................ 2-59
structure types (TS&L).................................... 2-64
timber railing................................................. 5-186
timber structures........................................... 5-185
wall systems................................................. 5-187
weld splice (Fig).............................................. 5-52
widening ......................................................... 5-88

Alternate design
FHWA policy .................................................. 2-14

Anchor
drilled................................................. 5-148, 5-149
piles....................................................... 5-24, 5-64
resin bonded (EQ restrainer) .......................... 5-67
resin bonded ................................... 5-149 – 5-152
restrainer (inserts) .......................................... 5-68

Anchor bolts
bearing seat ..................................................5-107
bent details .....................................................4-30
design chart (Fig) ..........................................5-149
general..........................................................5-153
pullout strength .............................................5-149
sleeves..........................................................5-153
steel beams ..................................................5-153

Anchor rods
materials ............................................ 

5-149, 5-184
tensioning .....................................................5-153

Anchorage
backwall reinforcing.........................................5-42

Anchors
drilled concrete.................................5-149 – 5-152
materials ............................................5-149, 5-152
mechanical....................................................5-202
resin bonded concrete...................... 5-149 - 5-152

Anticipated Items
construction assistance ..................................2-80
definition .........................................................2-70

Approach
concrete walk ..................................................5-43
rail........................................................5-43, 5-142
slab .................................................................5-43
slab (utilities).................................................5-201
wearing surface...............................................5-43

Arch
pipe...............................................................5-199

Arch bridge
FHWA policy ...................................................2-14

Arches
pipe(hydraulic data).........................................4-21

Architecture
columns ..........................................................5-53
rails ....................................................5-134, 5-135

Archives
calculation books ............................................2-10
floor plan (Fig)................................................ A1-4
retrieval ...........................................................1-52
retrieval requisition ..........................................1-52
state................................................................1-52
stored materials list ................................1-46, 1-52

Archiving drawings
general............................................................4-36

As constructed
deck overlay..................................................5-126
drawings .........................................................3-37
letter................................................................3-37
revisions.................................................4-31, 4-32



Office Practice Index   2003
Bridge Engineering Section, Oregon D.O.T.

I-3

Asphalt
concrete wearing surface................... 5-156, 5-185
deck overlays ......................... 5-120, 5-125, 5-129
deck preparation................................. 5-128,5-129
end panels...................................................... 5-43

Asphalt concrete
widenings and overlays................................... 2-61

ASTM
anchor bolts.................................................. 5-153
cable............................. 

5-182, 5-183, A5-9, A5-10
checking cofferdam plans ............................... 3-29
checking falsework plans................................ 3-22
epoxy concrete ............................................. 5-122
general notes................................... A4-17 - A4-21
joint seal ....................................................... 5-110
low relaxation strand..................................... 5-218
metric conversion ............................5-212 -- 5-216
reference listing .................................... A2-2, A2-6
restrainer cable............................................... 5-67
spiral reinforcement ............................... 5-50, 5-51
std. bar data ................................................... 5-72
substituting materials...................................... 3-13
wire rope.........................................................A5-9

Attachments to existing structures
general ......................................................... 5-202

Attenuators
chevrons....................................................... 5-190
data sheet.........................................................3-5
design........................................................... 5-190
design manual ................................................A2-2
miscellaneous structures ................................ 2-62
special provisions ........................................... 2-77

Average daily traffic
deck overlays ............................................... 5-123
timber bridge locations ................................. 5-185

B

Backfill
box culverts .......................................5-198, A5-12
cofferdams .......................................................5-2
earth restraint ...................................................5-2
strutted abutments.......................................... 5-36
wingwalls ........................................................ 5-35

Barrier
approach rail ...................................................5-43
concrete (estimates) .......................................2-73
concrete (structure layout)...............................2-58
deck overlays ................................................5-131
in front of walls ..............................................5-188
joint (Fig).......................................................5-146
on wingwalls..................................................5-135
protective fence..................................5-193, 5-194
rail selection.....................................5-133 – 5-139
soundwall ........................................... 

5-187, 5-188
temporary......................................................5-147
utilities...........................................................5-202

Base flood
hydraulic data sheet ........................................2-32

Batter
architectural ....................................................5-36
Piling (seismic modeling) ............... 

5-3, 5-12, 5-49
walls..............................................................5-187

Beam camber
cast in place....................................................5-93
design .............................................................5-93
design .............................................................5-93
design .............................................. 5-167 - 5-171

Beam seat
drainage..........................................................5-43
elevations........................................................5-82

Beams
aesthetics........................................................2-47
aggregate size ................................................5-49
checking falsework plans .....................3-22 – 3-28
column reinforcing..................................5-50, 5-53
cross(detailing)................................................. 4-7
deck plan ........................................................4-26
diaphragm (details) ................................4-29, 5-80
estimating (precast members).........................2-73
falsework..............................................3-22 – 3-28
glued laminated.............................................5-185
interim reinforcement ......................................5-79
layout spacing .................................................2-58
longitudinal views ............................................4-29
precast box ...................................................5-156
precast (general notes) ................................. 

A4-20
prefabricated notes .........................................4-29
prestressed ..........................................5-81 – 5-85
stirrups ............................................................5-83
structure type selection ...................................2-59
superstructure sections ...................................4-28
timber............................................................5-185
waterway clearance.........................................2-60



Office Practice Index   2003
Bridge Engineering Section, Oregon D.O.T.

I-4

Bearing
clearances .......................................... 5-107,5-108
concrete pad ...................................... 5-107,5-108
concrete stresses ......................................... 5-104
dynamic isolation............................................ 5-65
elastomeric ........................................ 5-101, 5-102
expansion .............................. 

5-39, 5-101 – 5-106
expansion bearing file................................... 5-106
expansion schedule ..................................... 5-106
foundation pressure..........................................5-1
hold-downs ..................................................... 5-70
pedestals ................................... 

5-43, 5-102,5-103
pile capacity.................................................... 5-22
plate .................................................. 5-106, 5-153
proprietary .............................. 

3-37, 5-103 – 5-106
reinforced seat.............................................. 5-107
replacement.................................................. 5-106
restrainer ............................................. 5-66 – 5-70
schematic (Fig)............................................. 5-105
shop drawing ......................................... 3-14, 3-15
stiffeners....................................................... 5-166
underwater soil ............................................... 5-25

Bearing capacity
soil (falsework)................................................ 3-22
TS&L narrative................................................ 2-64

Bearing File
general ......................................................... 5-106

Bearing pressures
checking falsework plans.....................3-23 -- 3-28

Bearing stiffeners
general ......................................................... 5-166

Bearing stresses
timber(falsework) ................................... 3-23, 3-25

Bedding
box culverts ..................................................A5-12

Bending
bents .............................................................. 5-34
cables........................................................... 5-182
glulam timbers .............................................. 5-185
pile capacity........................................... 5-22, 5-29
timber caps (falsework)................................... 3-26
timber joists (falsework).................................. 3-25
wales (falsework)............................................ 3-31

Bending radius
cable..................................................5-182, A5-10
wire rope............................................5-182, A5-10

Bending stress
glulam timber................................................ 5-185
metric units................................................... 5-215

Bents
bearing replacement .....................................5-106
boring locations...............................................2-35
cost estimates.................................................2-74
deck plan detailing ..........................................4-26
deck screeding..............................................5-119
deck steel placement ......................................4-28
detailing practices ...........................................4-30
end............................................... 5-38- 5-44, 5-97
falsework.............................................. 3-25 --3-27
interior................................................. 5-45 -- 5-55
joint details......................................................5-42
naming and numbering ...................................4-17
on MSE walls ................................................5-187
pour schedules................................................5-94
rail selection..................................................5-135
riprap................................................................ 5-1
riprap (estimates) ............................................2-72
scour...............................................................2-32
seismic modeling ................................... 5-4 - 5-21
sheathed (falsework).......................................3-23
strutted............................................................5-36
substructure choices .......................................2-60
superstructure restrainer design...........5-66 – 5-70
trestle pile ........................................................ 5-3
TS&L narrative ................................................2-64
widenings and overlays ...................................2-61
width provisions for precast units ....................5-44
wingwall construction .............................5-34, 5-35
wingwalls................................................5-33, 5-34

Berm
soundwalls .......................................5-187 – 5-189

Bicycle
AASHTO facilities guide................................. A2-1
bridge design ................................................... 2-2
ODOT plan..................................................... A2-4
path allocation........................................2-49, 2-76
rail selection.......................................5-136, 5-137
traffic.............................................................5-194
traffic handling.................................................2-48

Bid Items
bikeway quantities...........................................2-76
box culverts...................................................5-199
final estimate..........................................2-69, 2-70
lump sum items......................................2-70, 2-71
notes about ..........................................2-72 – 2-73
special provisions................................. 2-77 - 2-79
TS&L estimate ................................................2-63
unit items ...............................................2-72, 2-73

Bid letting
design cost data preparation ............................ 3-4

Bid prices
structure cost data ..........................................2-46



Office Practice Index   2003
Bridge Engineering Section, Oregon D.O.T.

I-5

Bid Schedule
bikeway quantities ................................. 2-69, 2-76
drain pipe and drain material .......................... 2-72
final estimate ......................................... 2-69, 2-70
riprap .............................................................. 2-72
special provisions ........................................... 2-79

Bid opening
advance & roadway plans .............................. 2-83
bikeway allocation .......................................... 2-76
checking ......................................................... 2-84
construction assistance estimate.................... 2-80
construction time estimate.............................. 2-80
final design timetable............................. 2-67, 2-68
getting plans signed........................................ 2-86
last-minute changes ....................................... 2-87
lead designer.................................................. 2-25
permits ........................................................... 2-52
processing checked final estimate.................. 2-75
processing special provisions ......................... 2-79
processing unchecked final estimate .............. 2-74
schedule deadline........................................... 2-44

Bikeway
allocation ........................................................ 2-76
bicycle plan.....................................................A2-4
concrete finish ................................................ 5-99
design manuals ..............................................A2-4
final estimate .................................................. 2-69
general ........................................................... 2-49
guide for development ....................................A2-4
highway funding.............................................. 2-49
involvement notification .................................. 2-86
Oregon bicycle plan........................................ 2-49
prospectus...................................................... 2-29
protective screening ........................ 5-193 – 5-197
quantities ............................................... 2-69, 2-76

Binding
calculation books............................................ 2-13

Blast
sand ............................................................. 5-122
shot .............................................................. 5-122
water ................................................. 5-122, 5-128

Blockout
anchor bolts.................................................. 5-153
expansion joint................................... 5-111, 5-172

Bolted
field splices (steel) ........................................ 5-161
joints (design guide) .......................................A2-7

Bolting
Anchor bolts ................................................. 5-153
cable connections.........................................A5-10
cross frames...................................... 5-163, 5-164
gusset plates ................................................ 5-162
stiffeners....................................................... 5-162

Bolts
anchor................................................5-148, 5-153
anchor (estimate) ............................................2-73
bearing installation ........................................5-106
concrete inserts....................................5-68, 5-201
galvanized.....................................................5-201
General Notes.............................................. A4-20
minimum size (falsework)................................3-24
precast insert installation.................................3-13
resin bonded ....................................5-149 – 5-152
restrainer.........................................................5-68
sleeves..........................................................5-153

Bottom flange
general .................................... 

5-159, 5-162, 5-167
stiffener connections .....................................5-162

Bottom slab
access holes ........................................5-86, 5-192
checking falsework plans ................................3-26
construction joints ...........................................5-94
deck form support ................................3-25, 5-191
detailing access ..............................................4-27
details .............................................................5-87
post-tensioned ................................................5-92
pour schedule .................................................5-94
pour sequencing (falsework) ...........................3-25
ventilation holes ............................................5-192

Bouyant
seal weight .............................................5-30, 5-31

Box beams
corrosion protection.......................................5-156
detailing ..........................................................5-81

Box culvert
design and detailing ...........................5-198, 5-199
rails over .......................................................5-138
typical section .............................................. A5-12

Box girders
access ..........................................................5-191
access holes .................................................5-192
bottom slabs ...................................................5-87
deck form support ...........................................3-22
deck form weight (falsework)...........................3-24
deck plan details .............................................. 4-6
design and detailing .............................5-89 – 5-92
falsework.........................................................5-95
form removal................................................ 5-191
formwork ............................................... 3-24, 3-25
gas lines........................................................5-202
interim reinforcement ......................................5-79
post-tensioned ................................................5-92
skewed design ................................................2-57
stem support (falsework).................................3-25
structure depth................................................2-59
structure type ..................................................2-60
utilities...........................................................5-202
ventilation......................................................5-202
water lines.....................................................5-202



Office Practice Index   2003
Bridge Engineering Section, Oregon D.O.T.

I-6

Bracing
cofferdam .............................................. 5-26, 5-27
cofferdams ..................................................... 5-26
cross frames................................................. 5-161
details................................................ 5-161, 5-173
gusset plates ................................................ 5-162
lateral (falsework) .................................. 3-25, 3-26
stability note (falsework) ................................. 3-26
temporary ..................................................... 5-173
temp. stiff. (falsework) .................................... 3-27
timber connections (falsework) ....................... 3-25

Bracket
details................................................ 5-162, 5-163
utilities .......................................................... 5-201

Breaking strength
cable, wire rope ........................5-182, 5-183, A5-9
safety cable .................................................. 5-183
turnbuckles ................................................... 5-182

Bridge Engineering Section Library
general ........................................................... 1-55

Bridge floor plan ............................................................. 1-12

Bridge Inspection Report Files
general ........................................................... 1-50

Bridge length
general ................................................ 2-55 – 2-57

Bridge Log
general ....................... 1-51, 2-34, 2-36, 2-38, 2-97

Bridge Maintenance Files
general ........................................................... 1-50

Bridge Management and Maintenance Files
general ................................................ 1-48 – 1-51

Bridge name plates
existing ......................................................... 5-199

Bridge News
general ........................................................... 1-64

Bridge numbers
county.................................................... 2-19, 2-20
general .................................................. 1-48, 1-49
requesting............................................ 2-37 – 2-39

Bridge Operations
as constructed drawings ................................. 3-37
maintenance and repair details....................... 3-38
permit load reviews......................................... 3-38

Bridge rail data sheet
general .............................................................3-5

Bridge Section
calculations ............................................2-8 – 2-10
cell libraries...................................................... 4-1
coast guard permit reports ............................... 3-3
computer manual ............................................. 2-7
construction phase responsibilities................... 3-1
crews/teams............................................ 1-2 – 1-6
goals and objectives................................... 1-1,1-2
library ..................................................A2-5 – A2-8
management team........................................... 1-7
mission, key values, goals and

organization...................................... 1-1
project work flow .............................................2-27
received stamp................................................. 2-3
responsibilities ........................................ 1-3 – 1-6
standard drawings............................................ 2-2
team concept .......................................... 1-7 – 1-9
template list...................................................... 2-4
work schedule ........................................1-22, 1-23

Building security..............................................................1-28

Buildings under ODOT bridges
general...............................................5-210, 5-211

Bulletin boards
electronic ........................................................1-63
general...................................................1-38, 1-64

Butt weld
flange splices ................................................5-179

Butterfly sign support
general..........................................................5-180

C

Cable
bending radius ..............................................5-182
CalTrans .......................................................5-182
commentary ........................................A5-9, A5-10
connections...................................................5-182
elastic modulus .............................................5-183
general...............................................5-182, 5-183
general notes .................................... A4-17, 5-182
recommended sizes......................................5-182
restrainer.........................................................5-67
safety ............................................................5-183
seismic retrofit....................................5-182, 5-183
special provisions................................ 5-71, 5-182
stockpile..........................................................5-71
yield strength...................................................5-67



Office Practice Index   2003
Bridge Engineering Section, Oregon D.O.T.

I-7

CAD
Archiving files ................................................. 4-36
cell libraries ......................................................4-1
directory setup..................................................4-1
drawing identification tag ................................ 4-12
drawing scales..................................................4-3
menus ..............................................................4-1
scales ...............................................................4-3
seed files ..........................................................4-2
standard drawings .......................................... 2-92
tutorials.............................................................4-2

Calculation books
binding and storing ......................................... 2-13
contents.......................................................... 2-11
cost data...........................................................3-4
cover sheet.......................................................2-9
format ............................................................. 2-11
importance of calculations ................................2-8
numbers ......................................................... 2-10
page numbering.............................................. 2-11
project discussion memos ................................3-2
the basics ............................................ 2-10 – 2-13

Calculations
cantilever sign supports ................................ 5-180
checker's ............................................... 2-84, 2-85
checking cofferdam plans ............................... 3-29
checking falsework plans................................ 3-22
checking temporary construction ........ 3-19 – 3-21
construction assistance estimate.................... 2-80
example rail selection ................................... 5-139
final estimate ....................................... 2-69 – 2-75
importance........................................................2-8
load rating................................................2-5, 2-88
metric ................................................ 5-213, 5-214
price agreement reviews............................3-6, 3-7
processing working drawings................. 3-9 – 3-11
rod elongation................................................. 5-67
scour .............................................................. 5-30
sign, luminaire (shop drawings) ........... 3-15 – 3-17
special provisions ................................. 2-77 –2-79
strand elongation(shop drawings) ................... 3-13
temporary storage .......................................... 2-10
TS&L estimate................................................ 2-62
TS&L narrative.....................................2-63 -- 2-65
utility connections .............................. 5-200, 5-202

Camber
adjustments to curbs and post length ............. 3-14
beam seat adjustment .................................... 5-82
concrete beams.............................................. 5-93
diagram (detailing).......................................... 4-29
diagrams ............................................. 5-93, 5-169
p/s slabs ......................................................... 5-93
shrinkage...................................................... 5-169
steel beams..................................... 5-167 – 5-169

Cantilever
beams(checking falsework plans) ...................3-27
dynamic isolators ............................................5-65
foundation modeling......................................... 5-4
glulam timber ................................................5-185
sign supports ................................................5-180
support towers ................................................5-91
wingwall .................................................5-34, 5-35

Cantilever sign supports
checking shop drawings.......................3-15 – 3-17
overhead sign inventory ................................... 3-5
special provisions............................................2-79

Capitol Mall Area Map.....................................................1-14

Car for trips..........................................................1-38 – 1-40

Cast-in-place
camber diagrams ............................................5-93
concrete (falsework loads) ..............................3-25
culverts .........................................................5-199
end bents ........................................................5-40
decks .................................................5-109, 5-155
minimum cover .............................................5-154
shortening .....................................................5-103
superstructure .................................................5-86
widenings.............................................5-88, 5-155

Catch basins
deck drainage ...............................................5-116
plan details......................................................4-26

Cathodic
protection ......................................................5-154

Catwalk
inspection......................................................5-191

Cement
High-early strength........................................5-126

Chain link
fence.......................................5-133, 5-137, 5-193

Chamfer
segmental construction ...................................5-90

Changes
after bid letting ................................................. 3-2
as constructed ................................................4-31

Check List
rail selection..................................................5-145

Check prints
plotting prints ..................................................4-33



Office Practice Index   2003
Bridge Engineering Section, Oregon D.O.T.

I-8

Checker
assignment ..................................................... 2-84
calculations..............................................2-8, 2-10
checking working drawings ...............................3-8
design check ......................................... 2-84, 2-85
discussing field problems .................................3-6
final estimate .................................................. 2-75
final plans ....................................................... 2-86
review RR construction drawings.................... 3-23
reviewing working drawings ..............................3-8
seismic design................................................ 5-63
signing sheets ................................................ 4-14

Checking
cantilever sign supports ......................... 3-5, 5-180
class 1................................................... 2-84, 2-85
class 2............................................................ 2-85
cofferdam plans................................... 3-29 – 3-31
distribution of working drawings ............. 3-10, 3-11
drilled shaft ..................................................... 5-21
falsework plans.................................... 3-22 – 3-28
final estimates ................................................ 2-75
general .................................................. 2-84, 2-85
roadway width............................................... 5-204
shop drawings ............................ 2-81, 3-12 – 3-18
shoring plans ........................................ 3-32 –3-35
soil bearing ..................................................... 5-19
temporary construction drawings ......... 3-19 – 3-36
truss sign support structures.............................3-5
turnbuckle clearances...................................A5-10
working drawing priority ....................................3-8

Checklist
cofferdam and shoring.................................... 3-19
falsework ........................................................ 3-19
final design ..........................................2-45, A2-33
job setup......................................................... 2-34
preliminary design .......................................... 2-34
TS&L submittal ...................................... 2-45, 2-62

Checklist for Final Design
job record folder..........................2-45, 2-67, A2-33

Checklist for TS&L submittal
job record folder.........................2-46, 2 -62, A2-26

Chevrons
general ......................................................... 5-190

City bridges
design............................................................. 2-19
inspection program ......................................... 2-19

Clear zone
culvert layout ................................................ 5-199

Clearance
bearing seat ..................................................5-104
bearing seats .....................................5-107, 5-108
cast-in-place decks .......................................5-155
column steel in footing ....................................5-53
cross frames .................................................5-161
diagrams.........................................................4-19
glulam longitudinal deck................................5-185
inspection walks............................................5-192
proprietary bearings ......................................5-104
reinforcing steel.............................................5-219
seismic design ................................................5-59
shear reinforcing .............................................5-80
turnbuckles ....................................... 5-182, A5-10

Clearance diagrams
Railroad (detailing) ..........................................4-24

Clearances
buildings........................................................5-210
checking............................ 2-34, 2-55 -- 2-57, 2-84
field check (falsework)............................3-23, 3-28
railroad........................................2-57, 2-64, 5-208
railroad construction........................................3-23
roadway ................ 2-55, 2-57, 2-58, 5-204 - 5-207
stock paths......................................................2-57
structure layout ...............................................2-59
structure types .......................................2-59, 2-60
traffic (falsework).............................................3-23
vertical (detailing) ............................................4-19
waterway.......................................2-32, 2-55, 2-56

Closure pour
deck screeding..............................................5-119
end bents ........................................................5-44
pour schedules................................................5-94
widenings....................................5-84, 5-88, 5-173

Coast Guard
permit.....................................................2-44, 2-52

Coast Guard Permit
application..............................................2-44, 2-52
checking cofferdam plans ....................3-29 – 3-31
notice of completion ......................................... 3-3

Coating
cables .........................5-182, 5-183, A5-9 – A5-11
epoxy ............................................................5-154
existing epoxy ...............................................5-130
galvanized.....................5-181, 5-183, A5-9, A5-11
prestressing strands......................................5-154
spiral reinforcement ........................................5-51
turnbuckles .......................................A5-10, A5-11
wire rope ............................................. 5-182, A5-9
zinc ...............................5-181, 5-183, A5-9, A5-10
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Cofferdam
checking plans..................................... 3-29 – 3-31
construction assistance estimate.................... 2-80
design checklist and summary........................ 3-21
details (Fig)..................................................... 5-28
equal water level.................................... 5-26, 5-27
flooded .................................................. 5-26, 5-27
foundation requirements ...................................5-2
scour .............................................................. 5-25
seal design .......................................... 5-26 – 5-31
size................................................................. 5-25

water removal ........................................ 5-26, 5-27

Collision posts
clearance diagram .......................................... 4-24
general ......................................................... 5-206

Column
aesthetics ....................................................... 2-47
bent details ............................................ 4-30, 5-46
category B ...................................................... 5-61
category C and D................................... 

5-61, 5-62
concentric reinforcement ................................ 5-49
concrete aggregate size ................................. 5-49
concrete(general notes)................................A4-19
design, general ............................................... 5-49
detailing.......................................................... 5-63
drain pipe............................................. 5-49, 5-116
hoops ............................................................. 5-53
hoops at base (Fig)......................................... 5-54
hoops at bottom.............................................. 5-54
in cofferdams......................................... 5-26, 5-27
in median...................................................... 5-190
in slopes ......................................................... 5-49
locations ......................................................... 2-58
maximum cover .............................................. 5-49
non-circular..................................................... 5-49
p/s piles as ..................................................... 5-22
plastic hinging........................................ 5-69, 5-70
pour schedule................................................. 5-96
reinforcement in footings (Fig) ........................ 5-53
restrainer design............................................. 5-69
seismic considerations .......................... 5-56, 5-59
seismic (general notes) .................... A4-17, A4-18
single column modeling ....................................5-9
sloped footings ............................................... 5-55
spiral reinforcement ....................A4-18, 5-50, 5-51
steel clearance in footings .............................. 5-53
steel fabrication ............................................A4-19
stiffeners as .................................................. 5-166
timber (falsework) ........................................... 3-26
top-pinned ...................................................... 5-49
vertical bar spacing......................................... 5-53
vertical bar splice (Fig)........................... 5-53, 5-76
widenings ....................................................... 5-59

Committee
computer................................................1-53, 1-54
cost data .........................................................1-53
employee recognition ......................................1-53
product evaluation...........................................1-53
recognition .............................................1-19, 1-64
retaining structures .........................................1-53
seismic............................................................1-53
training .....................1-18,  1-53, 1-54, 1-65 – 1-68

Committees
technical and personnel ..................................1-53

Communication
between designer and drafter..........................4-17
construction phase........................................... 3-1
outside ............................................................. 2-3

Commute to Work...........................................................1-30

Commuter Information Board..................................1-30,1-64

Compensatory time.........................................................1-23

Composite
delayed diaphragm pour..................................5-85
flexible polymer .............................................5-121
load deflection curves ............................5-16, 5-19
p/s elements ...................................................5-97
rail action ......................................................5-135
wood-concrete ..............................................5-185

Composite girders
negative moment areas.................................5-166
shrinkage camber .........................................5-169

Compressible filler
utility holes ....................................................5-201

Compression
butt weld splices............................................5-179
pile axial..........................................................5-17
seals .......................................5-110, 5-112, 5-146

Compression flanges
stiffeners ............................................ 

5-162, 5-165

Computer
committee ........................................................ 2-7
foundation modeling....................... 5-3, 5-12, 5-17
general............................................................. 2-7
manual .................................................... 2-7, A2-3
merge files (letters) ................................. 2-4, 2-45
procedures....................................................... 2-7
seismic analysis..............................................5-63
steel design programs...................................5-159
text ................................................................... 4-4
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Concept Plans
general ........................................................... 2-66

Concrete
ACWS on end panel ....................................... 5-43
alternates........................................................ 2-60
anchors ........................................... 5-149 – 5-152
anchor bolts....................................... 5-153, 5-184
barrier (clearances)......................................... 2-43
barrier estimates.................................... 2-72, 2-73
barrier, approach ............................................ 5-43
barriers with utilities ...................................... 5-202
bearing pad construction .............................. 5-108
bearing requirements......................... 5-104, 5-153
bearing seat.................................................. 5-107
bearing seats................................................ 5-108
bearings for ....................................... 5-103, 5-108
bid item classes.............................................. 2-73
bonding agents ........................ A2-15, A2-16, 5-87
box girders......................................... 5-191, 5-192
cast-in-place ................................................... 2-60
cast-in-place decks....................................... 5-155
classes ........................................................... 5-98
closure pour method....................................... 5-84
column drain pipe ......................................... 5-116
compressive strength .......................... 5-98, 5-219
confinement.................................................... 5-53
construction joints................................ 5-86, 5-132
core footing..................................................... 5-54
creep ................................................... 5-32, 5-153
cross beam..................................................... 5-79
culverts.............................................. 5-198, 5-199
dead load camber........................................... 5-93
deck screeding ............................................. 5-119
deck (general notes).....................................A4-19
design references ........................ A2-1 – A2-8, 2-2
detailing............................................... 4-26 – 4-30
diaphragms..................................................... 5-85
drilled anchors ................................... 5-149, 5-152
drilling holes in.............................................. 5-148
elastomeric nosings........................... 5-125, 5-126
end panel........................................................ 5-43
end panels.................................. 2-61, 5-43, 5-129
epoxy overlay ............................................... 5-122
estimate rounding ........................................... 2-75
expansion joint setting .................................. 5-112
falsework loads..................................... 3-22 –3-28
finish.................................................... 5-99, 5-100
flexible polymer............................................. 5-121
formwork.............................................. 3-22 – 3-25
friction against piling ....................................... 5-29
general ........................................................... 5-98
high-early-strength.......................................... 2-78
in restrainer design ......................................... 5-66
inserts.................................................. 5-68, 5-201
interim reinforcement...................................... 5-79
joint fillers ..................................................... 5-110
latex modified .................................... 5-120, 5-121
LMC depth limitations ................................... 5-127

Concrete (continued)

low porosity...................................................5-154
low strength...................................................... 3-6
membranes...................................................5-157
metric conversion..........................................5-219
microsilica...............................5-120, 5-121, 5-154
miscellaneous steel.........................................2-73
modulus ..........................................................5-98
new products...................................................2-19
overlay dead load..........................................5-126
overlay quantity................................ 5-128 - 5-130
overlay scheduling ........................................5-127
overlays .......................2-61, 5-120 – 5-131, 5-155
p/s elements ...................................................5-81
p/s slab bearing .................................5-107, 5-108
pile ..................................................................5-22
pile cap ...........................................................5-40
piles ................................................................2-72
placement around reinforcing..........................5-92
placement slope..............................................5-35
post-tensioned (general notes)..................... A4-19
pour schedule ........................................5-94, 5-96
precast members ............................................5-81
precast member estimates..............................2-73
pump placement .............................................5-27
rail finish..........................................................5-99
rails ..................................................5-133 – 5-145
rails, drainage ...............................................5-116
rebar clearance (general notes) ................... A4-19
reinforcement .........................................2-63, 5-72
repair.........................................5-87, 5-126, 5-130
saved w/ sloped footings .................................5-55
seal .................................................................5-27
seal placement................................................5-27
sealers ..........................................................5-154
segmental construction ...................................5-90
shear lugs .......................................................5-66
shortening, p/t ...............................................5-103
shrinkage .............................................5-32, 5-169
shrinkage loading........................5-32, 5-47, 5-153
shrinkage (falsework loads).............................3-27
strength...........................................................5-98
strength in cofferdams ....................................5-27
strength in precast ..........................................5-81
structure types .......................................2-59, 2-60
surface finish...................................................4-31
tremie placement ............................................5-27
widenings or overlays......................................2-78
wingwall construction ......................................5-35

Conduit
Electrical (plan detailing) .................................4-26
encased in concrete.........................5-201 – 5-203
expansion joint ..............................................5-113
external .........................................................5-202
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Connections
approach rail................................................. 5-142
bent widenings................................................ 5-47
bolted ................................................ 5-159, 5-184
bolted (cofferdams)......................................... 3-31
bolted (falsework) ........................................... 3-24
cables.................................................. 5-67, 5-182
cofferdam wale corner .................................... 3-30
concrete anchors .......................................... 5-149
crossbeam details .......................................... 5-63
falsework members over traffic ....................... 3-26
footing details ................................................. 5-50
friction type ................................................... 5-184
longitudinal restrainers.................................... 5-69
mechanical ..................................................... 5-76
post to deck.................................................. 5-136
restrainer design............................................. 5-69
seismic forces ................................................ 5-59
seismic retrofit .............................................. 5-182
seismic (general notes) ................................ 

A4-16
signs, signals & luminaries. .......................... 5-180
slip-critical .................................................... 5-184
soundwalls.................................................... 5-188
structure widenings....................... 5-47, 5-84, 5-88
timber ........................................................... 5-186
timber bracing (falsework) .............................. 3-26
turnbuckles ................................................... 5-182
utilities ............................................... 5-200, 5-201
welded.......................................................... 5-174
welded (cofferdams) ....................................... 3-31
welded (falsework).......................................... 3-26

Construction
additional activities ......................................... 2-74
anchors ........................................................ 5-152
anticipated items ............................................ 2-70
assistance estimate............................... 2-80, 2-81
bearing pad .................................................. 5-108
bid items......................................................... 2-69
box culvert .................................................... 5-198
bridge section responsibilities ...........................3-1
cable............................................................. 5-183
clearance........................................... 5-205, 5-208
coast guard permit reports................................3-3
cofferdam w/ seal ........................................... 5-27
cofferdam w/o seal ......................................... 5-26
communications ...............................................3-1
concrete finish ................................................ 5-99
connection tolerances........................ 5-186, 5-201
contingencies ................................................. 2-70
cost estimate review................... 2-32, 2-35 – 2-37
costs (TS&L stage)................................ 2-32, 2-54
deck....................................................... 5-82, 5-88
deck overlay .................................... 5-125 – 5-127
dynamic isolators............................................ 5-65
end bents............................................... 5-36, 5-97
engineering budget ................................ 2-80, 2-81
field trips...........................................................3-3
footing (seismic) ...............................................5-9
foundation and hydraulics.................................5-1

Construction (continued)

general notes ..................................A4-16 – A4-20
interior bent .....................................................5-45
joint ................5-79, 5-86, 5-87, 5-92, 5-127, 5-132
joint at deck...................................................5-132
lateral earth restraint ........................................ 5-2
LMC ..............................................................5-120
MC ................................................................5-121
manuals ........................................................... 2-2
memos............................................................. 2-3
narrative review...............................................3-37
new products........................................ 2-15 - 2-19
of cables .......................................................5-183
of turnbuckles ...............................................5-182
permits............................................................2-53
plans and specs ............................................5-131
polymer concrete ..........................................5-121
pour schedule .................................................5-94
pour schedules.....................................5-94 – 5-96
problems................................................... 3-3, 3-6
project discussion memos................................ 3-2
project manager ............................. 2-3, 2-80, 2-81
project status reports ....................................... 3-2
project walk-through......................................... 3-3
resource protection .........................................2-50
revisions..........................................................4-31
schedule .........................................................2-80
scheduling for overlay ...................................5-127
seal .................................................................5-29
segmental .......................................................5-90
sequence ...............................................5-49, 5-97
shear keys ......................................................5-86
special provisions............................................2-79
stage.....................2-48, 2-51, 5-127, 5-131, 5-161
stage (TS&L narrative) ....................................2-31
stay-in-place forms..........................................5-88
superstructure (detailing).................................. 4-8
temporary......................................................5-209
timber (general notes) .................................. 

A4-20
time estimate ...................... 2-8, 2-80, 2-81, A2-38
TP & DT/ Stage.............................................5-127
underwater ....................................2-55, 2-60, 5-25
value engineering............................................2-21
widenings......................................5-47, 5-48, 5-88
wingwall .................................................5-34, 5-35
work codes.............................................2-80, 2-81

Construction assistance estimate
Construction time estimate.....................2-80, 2-81
general...................................................2-80, 2-81

Construction costs
added for seismic............................................5-64

Construction Project Status Report .................................. 3-2

Consultant
plan review......................................................2-94

Consultants
load rating .......................................................2-89
transfer of electronic files ................................4-34
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Continuous
bottom slab..................................................... 5-95
bridges (types)....................................... 2-59, 2-60
cofferdam pumping......................................... 5-26
concrete slabs ................................................ 5-97
deck reinforcement ................................ 5-80, 5-83
deck, restrainer...................................... 5-69, 5-70
segmental construction................................... 5-90
spans, pour schedule ..................................... 5-94
steel span bridges .......................................... 2-60
superstructure, restrainer....................... 5-69, 5-70
beam, reinforcement....................................... 5-79

Continuous spans
deck joints .................................................... 5-132
deck pouring sequence................................. 5-172
glulam longitudinal deck ............................... 5-185
shear connectors .......................................... 5-166

Contract
administration costs............................... 2-80, 2-81
bid letting............................................... 2-67, 2-68
construction schedule..................................... 2-80
design costs ................................................... 2-13
drawings ......................................................... 2-34
E&C costs ...................................................... 2-74
engineer's estimate ........................................ 2-69
file ......................................................... 2-74, 2-75
plan stages ..................................................... 2-68
plans, bearings ............................................. 5-104
plans, concrete finish...................................... 5-99
plans, P/S slab ............................................... 5-93
scheduling committee................................... 5-127
time (overlays).............................................. 5-120

Contract plans
advertising period ........................................... 2-67
bearings........................................................ 5-104
concrete finish ................................................ 5-99
existing bridge plans ....................................... 2-78
existing structure plans .......................... 4-14, 4-31
final design ..................................................... 2-67
getting plans signed........................................ 2-86
last-minute changes ....................................... 2-87
metric conversion ......................................... 5-212
standard drawings ........................ 2-92, 2-93, 4-13
steel cambers ............................................... 5-169
steel girders....................................... 5-159, 5-181

Contracting agency
permit applications.......................................... 2-52

Contractor
advertising period............................................2-67
alternate proposals..........................................2-21
bearing submittal...........................................5-106
bid opening .....................................................2-68
bridge name plates .......................................5-199
cable availability..............................................5-71
cofferdam changes .........................................5-27
cofferdam plans ..............................................3-19
constructability ................................................5-45
construction schedule .....................................2-80
conversations............................................ 3-1, 3-6
falsework plans ...............................................3-19
formwork removal ...........................................5-25
lateral earth restraint ........................................ 5-2
overlay experience .............................5-120, 5-121
permits............................................................2-52
pour schedule .................................................5-94
prestress force ................................................5-22
salvaged items................................................2-78
shoring plans...................................................3-19
staged construction.........................................5-45
temporary construction drawings..........3-19 – 3-21
temporary construction responsibilities ...........3-19
underwater falsework ......................................5-25
welding..........................................................5-174
wingwall construction ......................................5-35
working drawing requirements................3-8 – 3-10

Cope
stiffeners .......................................................5-166

Copies
making ...................................................1-31, 1-32

Coping
gusset plates.................................................5-162

Copy Center
general..........................................1-10, 1-31, 1-63
request form (Fig) .......................................... A1-2

Copy Machine
general.................................................... 1-1, 1-31

Corbel
end panel ......................................................5-126

Corps of Engineers
bridge permits manual.................................... A2-2
permit..............................................................2-52
special provisions............................................2-79
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Correspondence
advance plans ................................................ 2-83
bikeway allocation .......................................... 2-76
concept plans ................................................. 2-66
disposition of job record folder ..........................3-4
last-minute changes ....................................... 2-87
preliminary plans ............................................ 2-82
project discussion memo..................................3-2
railroad falsework letters........................ 3-19, 3-20
TS&L design................................................... 2-66

Correspondence Overview
general ................................................ 1-58 – 1-63

Corrosion protection
attachments to structures ............................. 5-202
cables........................................................... 5-182
galvanizing ........................................ 5-181, 5-182
gas lines ....................................................... 5-202
general ................................................ 2-61, 5-154
marine environment...................................... 5-154
preservation team........................................... 2-61
silicon control................................................ 5-181
Specialist...................................................... 5-154
waterproofing membrane.............................. 5-157

Cost
added seismic ................................................ 5-64
bid items................................................ 2-63, 2-69
bridge length................................................... 5-33
construction assistance ......................... 2-80, 2-81
deck preparation..................... 5-127, 5-128, 5-130
design.................................................... 2-13, 2-36
LMC overlay ................................................. 5-120
overlay.......................................................... 5-125
overlay design criteria................................... 5-125
phase 2 seismic retrofit................................... 5-59
rail retrofit ..................................................... 5-144
rail upgrade .................................................. 5-144
retrofit cable.................................................... 5-71
TP & DT (overlay)......................................... 5-127

Cost Data
book ............................................. 2-13, 2-36, 2-46
books.....................................................2-63, A2-2
committee....................................................... 1-53
coordinator ..................................................... 2-69
deck overlay ................................................. 5-129
design (preparation)..........................................3-4
job record ....................................................... 2-44
preparation book...........................2-13, 2-36, A2-2
prospectus...................................................... 2-36
report .............................................................. 2-13
sheets............................................................. 2-63
structure ......................................................... 2-59
structure report ............................................... 2-63
structure (preparation) ......................................3-4

Cost Data Coordinator
general ......................................... 1-53, 1-54, 2-69

County
end fill slopes ..................................................2-57
maps.............................................................. A2-4
membrane policy...........................................5-158
plan distribution...............................................2-66
roadway width ....................................5-204, 5-220

County Bridge Number
title block details .............................................4-13

County Bridges
bridge inspection program...............................2-19
bridge numbers ...............................................2-20
design .............................................................2-19

County Name
title block details .............................................4-13

Cover
access hole...............................5-86, 5-159, 5-192
bearing..........................................................5-101
box culverts...................................................5-199
cast-in-place decks .......................................5-155
column, minimum............................................5-49
deck steel............................................ 5-83 -- 5-85
marine environment ......................................5-154
over spread footings......................................... 5-1

Crash cushion
design ................................................5-144, 5-190

Crash cushions
miscellaneous structures.................................2-62

Crash test
approach rails ...............................................5-142
curb height ....................................................5-204
deficient rails.................................................5-140
new rail designs ............................................5-140
rail table ........................................................5-145
rails ...............................................................5-134
single tube rail...............................................5-137
two tube rail...................................................5-135
timber rail ......................................................5-186
type "F" rail ...................................................5-137
type 2A guard rail ..........................................5-138
untested retrofit designs................................5-144

Creep
anchor bolts ..................................................5-153
bearing pads .................................................5-101
camber diagrams ............................................5-93
deck (joints) .......................................5-110, 5-112
elastic effects ..................................................5-32
expansion joint setting...................................5-101
in-span hinges.................................................5-69
joint openings......................................5-69, 5 -112
post-tension ..................................................5-103
proprietary bearings ...........................5-103, 5-106

Crew meetings
general............................................................1-63
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Cross frames
and utilities ................................................... 5-201
general ............................................ 5-161 – 5-164

Crossbeam
access holes........................................ 5-86, 5-192
additional shear reinforcement........................ 5-80
aesthetics ....................................................... 2-47
beam seat ...................................................... 5-82
bearing replacement ..................................... 5-106
concrete aggregate......................................... 5-49
deck plan detailing.......................................... 4-26
detailing................................................. 4-29, 5-62
plastic capacity ............................. 5-50, 5-63, 5-70
superstructure detailing ......................... 4-28, 4-29
transverse restrainer....................................... 5-70
width provisions .............................................. 5-44

Cultural Resources
protection........................................................ 2-50

Culvert
checking shop drawings ...................................3-8
design................................................ 5-198, 5-199
rails over....................................................... 5-138

Culvert pipe
for utilities ..................................................... 5-201

Culverts
bridge log..............................................2-34,  A2-3
checking ......................................................... 2-85
hydraulic data detailing ................................... 4-23
hydraulic data sheet ....................................... 2-32
miscellaneous structures ................................ 2-62
preliminary costs ............................................ 2-36
special provisions ........................................... 2-77
utilities ............................................................ 2-50

Curb
and attenuator design ................................... 5-190
and sign maintenance walkways................... 5-193
crash test...................................................... 5-134
deck drainage............................................... 5-116
epoxy coated bars ............................. 5-155, 5-156
height ........................................................... 5-204
on p/s slabs .................................................... 5-93
pour schedule................................................. 5-96
presence and location................................... 5-141
rails on............................................... 5-133, 5-134
retrofit rails......................................... 5-141, 5-145
sidewalk........................................................ 5-136
superstructure detailing .................................. 4-28
two-tube rail ....................................... 5-133, 5-135

Cure
epoxy concrete ............................................. 5-122
LMC placement ............................................ 5-120
overlay scheduling........................................ 5-127
overlay time.................................................. 5-125
polymer concrete.......................................... 5-121
unreinforced bearing seat ............................. 5-108

Curing
LMC ..............................................................5-120
polymer concrete ..........................................5-121

Curve
bent intersection dimensioning........................4-26
column interaction.........................5-61, 5-69, 5-70
force deflection................................................5-69
horizontal ..................................2-59, 5-119, 5-208
intersection angle dimensioning ....................... 4-6
on structure...................................................5-119
seismic load deflection.........5-5, 5-11, 5-16 – 5-20
structure accommodation................................2-60
vertical ...............................................5-119, 5-167

D

Datum
City of Portland ...............................................4-22
National Geodetic Vertical...............................4-22
plan and elevation details.......................4-18, 4-22

Dead load
beam camber................................................5-167
bearings ........................................................5-105
bent widenings ................................................5-47
camber diagrams .................................5-93, 5-169
common metric conversions .........................5-219
deck forms ...........................................5-32, 5-191
falsework.....................................3-25, 3-27, 5-119
falsework (lateral)............................................3-25
falsework over traffic .......................................3-25
interim crossbeam reinforcement ....................5-79
load rating .......................................................2-90
overlay loading ........................ 

5-121, 5-125, 5-126
seismic loading .............................5-61, 5-69, 5-70
soundwalls ....................................................5-188
structure widenings ............5-47, 5-84, 5-88, 5-173
utilities.............................................................5-32
wearing surface...............................................5-32
wingwall construction ......................................5-35

Deadlines
advance plans.................................................2-68
advertisement .................................................2-67
bid opening .....................................................2-68
final design.............................................2-67, 2-68
last-minute changes........................................2-87
permit.....................................................2-23, 2-52
preliminary plans.............................................2-68
PS&E.....................................................2-67, 2-68
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Deck
access holes................................................... 5-86
allowable formwork ................................ 5-82, 5-88
area estimates................................................ 2-74
beam seat elevation ....................................... 5-82
bent joint details ............................................. 5-42
build-up (superelevation) ................................ 5-82
build-ups (camber).......................................... 5-82
closure pours.............................. 5-84, 5-88, 5-173
concrete ......................................................... 5-98
concrete (general notes)...............................A4-19
construction joint .......................................... 5-132
continuous over bent ............................. 5-69, 5-70
continuous reinforcement ............................... 5-83
corrosion protection ......................... 5-154 – 5-158
design and detailing...................................... 5-109
diaphragm steel .............................................. 5-80
drainage ....................................................... 5-116
drainage, p/s slab ........................................... 5-81
epoxy coated rebar (general notes) ..............A4-19
expansion joint.............................................. 5-110
expansion joint seal ........................... 5-110, 5-115
finishing machine supports ............................. 3-22
forms ........................................ 3-22 – 3-25, 5-201
glued laminated (general notes) ...................A4-20
interim reinforcement...................................... 5-79
isotropic........................................................ 5-109
joint blockouts............................................... 5-111
joint details ..................................................... 4-31
joints, rail ...................................................... 5-146
Ontario ......................................................... 5-109
laminated timber................................ 5-185, 5-186
overhang brackets ........................ 3-24, 3-27, 5-85
overhang reinforcement.................................. 5-91
overhangs....................................................... 2-58
overlays .................................. 2-61, 5-120 – 5-131
p/t overhangs.................................................. 5-90
plan detail references ....................... A4-14, A4-15
plan detailing ......................................... 4-26, 4-27
post-tensioned....................................... 2-58, 5-90
pour schedule...................................... 5-94 – 5-97
pour sequence ....... 

5-84 - 5-88, 5-94 – 5-96, 5-172
preservation team........................................... 2-61
screed ........................................ 5-84, 5-85, 5-119
stirrups ........................................................... 5-83
structure stability ............................................ 5-45
structure widening ...................... 5-84, 5-88, 5-173
typical section................................................. 5-93
typical section detailing.......................... 4-28, 4-29
utilities ................................................... 2-50, 2-51
utility hanger inserts...................................... 5-201
widenings .......................... 5-84, 5-85, 5-88, 5-173

Deck elevations
deck plan details............................................. 4-26

Deck Plan
drawing scales................................................ 4-26

Deck screeding
general ......................................................... 5-119

Deficient
location of curb..............................................5-141
occupant risk.................................................5-144
post setback..................................................5-141
rails ....................................................5-144, 5-145
rails, retrofit ...................................................5-144

Definitions
general.................................................G-1 – G-33

Deflection
camber diagrams ....................5-93, 5-167 – 5-170
closure pour ................................5-84, 5-88, 5-173
elastic .............................................................5-68
force vs. (Fig) .......................................5-16 – 5-20
interim reinforcement ......................................5-79
longitudinal restrainer......................................5-69
overlay effect.................................................5-120
pile footing ...........................................5-16 – 5-18
required to activate..........................................5-10
single mode response.....................................5-69

Deflections
beam camber...................................5-167 – 5-169
cast-in-place ...................................................5-93
falsework............................................. 3-25 -- 3-27
foundation springs............................................ 5-3
plywood forms.................................................3-25
precast elements.............................................5-93
shrinkage camber .........................................5-169
timber decks .................................................5-185

Delamination
deck overlays ..................................................5-28
deck preparation ..............................5-128 – 5-130

Design
anchor bolts ..................................................5-153
anchors (concrete) ...........................5-149 – 5-152
accessibility standards ..................................5-191
attenuators....................................................5-190
bearing movement ........................................5-101
bents...............................................................5-36
bicycle rail .....................................................5-136
bolts and connections ...................................5-184
buildings under bridges ......................5-210, 5-211
cables and turnbuckles ......................5-182, 5-183
calculations (falsework)...................................3-22
camber....................................5-93, 5-167 – 5-169
changes ..........................................................2-87
check .....................................................2-84, 2-85
checklists (temporary construction).................3-20
CIP superstructures .....5-86 – 5-97, 5-167 – 5-170
clearances .......................................5-204 – 5-208
cofferdams and seals...........................5-26 – 5-31
columns ...............................................5-49 – 5-53
concrete strength ............................................5-98
cost data preparation ....................................... 3-4
costs ......................................................2-13, 2-36
culvert ...........................................................5-198
deck ..............................................................5-109
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Design (continued)

deck drainage............................................... 5-116
deck overlays .................................. 5-120 – 5-131
drilled shafts ................................................... 5-21
dynamic isolators............................................ 5-65
exceptions ...................................................... 2-55
falsework towers............................................. 5-91
final........................................................ 2-67, 2-68
flood ...................................................... 2-55, 2-56
footings......................................................5-1, 5-2
foundation modeling .............................. 5-3 – 5-20
fundamental decisions.................................... 2-55
high water....................................................... 2-56
hydraulic recommendations............................ 2-55
interior bents.......................................... 5-45, 5-46
introduction.......................................................2-1
joint seal ............................................ 5-110, 5-112
joint setting ................................................... 5-113
live loads ........................................................ 5-32
metric units................................................... 5-212
miscellaneous considerations......................... 2-61
phases and responsibilities...............................2-1
pipe arches................................................... 5-198
precast elements ................................. 5-81 – 5-85
prestress tendon path..................................... 5-92
processing TS&L package..................... 2-65, 2-66
protective screening ........................ 5-193 – 5-197
rail retrofit ........................................ 5-140 – 5-145
rails.................................................. 5-133 – 5-139
references ........................................................2-2
retaining structures ....................................... 5-187
roadway standards ................................ 2-54, 2-55
scour .............................................................. 2-60
seismic ................................................ 5-56 – 5-65
seismic restrainers .............................. 5-66 – 5-71
sign, signal and luminaire supports............... 5-180
soundwalls.................................................... 5-187
specialty list .................................................... 1-54
specifications....................................... A2-1 - A2-8
standards and geometry ........................ 2-54, 2-55
steel structures ................................ 5-159 – 5-173
strutted abutments.......................................... 5-36
support towers ................................................ 5-91
temporary works ........................................... 5-209
timber .............................................. 5-185 – 5-186
timetable.............................. 2-67, 2-68, 2-82, 2-83
timetable (Fig) ..............................................A2-34
tracking costs ................................................. 2-13
underwater...................................................... 5-25
utilities on structures..................................... 5-200
welding ............................................ 5-174 – 5-179
utilities .............................................5-200 -- 5-203

Design Cost Data Sheet
disposition ........................................................3-4
preparation .......................................................3-4

Design costs
added for seismic ........................................... 5-64

Design exceptions
general ........................................................... 2-55

Design Productivity
measurement..................................................2-13

Designer
preliminary plans.............................................2-82
checking.................................................2-84, 2-85
checking certification.....................................5-106
checking file material ......................................2-54
communication with drafter ...........4-15, 4-17, 4-20
construction assistance estimate ...........2-80, 2-81
constructability ..............................................5-119
final .................................................................2-67
final estimate........................................2-69 – 2-75
final plan responsibility ....................................2-86
final plans........................................................2-86
flex polymer overlay ......................................5-121
foundation and hydraulics ................................ 5-1
foundation ..............................................5-3 – 5-19
gutter profiles ................................................5-116
inspection report review ................................5-123
last-minute changes........................................2-87
LMC/MC overlays...............................5-120, 5-121
load rating ............................................2-88 – 2-91
overlay criteria...............................................5-125
permits...................................................2-52, 2-53
providing special provisions .................2-77 – 2-79
rail replacement ............................................5-126
reviewing working drawings.............................. 3-8
roadway advance plans..........................2-82, 2-83
seal on plans...................................................4-14
seismic design .................5-12 – 5-19, 5-63 – 5-65
stage construction..................................5-35, 5-45
standard drawings..................................2-92, 2-93
structure widening...........................................5-84

Detail references
Final  plans .....................................................4-20
numbers............................................A4-14, A4-15
plan detail .......................................................4-26

Detailing
backwalls ........................................................5-42
bents...............................................................4-30
CIP superstructures ........................................5-86
columns(seismic) ............................................5-49
concrete........................................................... 4-7
galvanizing....................................................5-181
interior bents ...................................................5-45
joints .............................................................5-110
post-tensioned structures............................... 5-92
practices .......................................................... 4-4
precast ............................................................5-81
reinforcing .......................................................4-10
segmental construction ...................................5-90
seismic............................................................5-63
steel structures .............................................5-159
structural steel ................................................. 4-8
superstructure .................................................4-28
timber structures ...........................................5-185
using standard drawings .................................4-13
utilities...........................................................5-201
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Details
bent ................................................................ 4-30
deck plan........................................................ 4-26
drawing scales..................................................4-3
miscellaneous................................................. 4-31
referenced ...................................................... 4-26
sheet layout ......................................... 4-20 – 4-30
superstructure ....................................... 4-28, 4-29
TS&L Staging ...................................... 4-17 – 4-19

Detour
bridges ......................................................... 5-209
contractor designed bridges............................ 3-19
costs............................................................... 2-36
plan and elevation details ............................... 4-22

Development of reinforcement
anchors ........................................................ 5-149
compression ................................................... 5-74
hooks required................................................ 5-53
longitudinal ........................................... 5-62, 5-63
tension................................................... 5-73, 5-74

Developmental Assignment Program
general .................................................. 1-68, 1-74

Diamond grinding
class I deck prep .......................................... 5-128

Diaphragm
access holes................................................... 5-86
beam restraint ................................................ 5-82
beam steel...................................................... 5-80
beams (checking falsework plans).................. 3-26
delayed pour................................................... 5-85
drain holes...................................................... 5-87
intermediate cross frames ............................ 5-161
jacking requirement ...................................... 5-106
p/s beams....................................................... 5-85
reinforcement ........................................ 5-80, 5-91
seismic ........................................................... 5-68
steel for timber.............................................. 5-186
steel structure widenings .............................. 5-173
structure widening ................................. 5-84, 5-88
utility attachment .......................................... 5-201

Diaphragm beams
access holes................................................... 5-86
checking falsework plans................................ 3-26
detailing.......................................................... 4-29
locations ......................................................... 5-85
restraints ........................................................ 5-82
steel....................................................... 5-80, 5-91
timber ........................................................... 5-186

Dimension
access hole.....................................................5-86
bearing seat .......................................5-106, 5-107
buildings........................................................5-211
column ...................................................5-49, 5-62
deck protection..............................................5-128
deck screeding..............................................5-119
end bent..........................................................5-44
end panel ........................................................5-43
footing.............................................................5-10
interior bent .....................................................5-46
metric plan ....................................................5-217
pile ..................................................................5-16
precision .......................................................... 4-5
rail height ......................................................5-126
rail joint spacing ............................................5-135
reinforcement ..................................................5-50
riprap................................................................ 5-1

Dimensioning
examples ................................................ 4-5 – 4-6
general............................................................. 4-5
plan & elevation ..............................................4-21

Dimensioning precision
general............................................................. 4-5

Direct discharge
drainage (deck) .............................................5-116

Disposition of the Job Record Folder
general............................................................. 3-4

Division of State Lands
bridge permits manual.................................... A2-2
permit..............................................................2-52

Dowels
footing...........................................5-53, 5-54, 5-75

Drafters
final plan responsibility ....................................2-86
lead duties ......................................................4-17
signing foundation sheet .................................4-15
signing title block.............................................4-14
standard drawings...........................................2-93

Drafting
computer aided ................................................ 4-1
dimensioning.................................................... 4-5
line work........................................................... 4-4
scales .............................................................. 4-3
text ................................................................... 4-4

Drafting guidelines
general............................................................. 4-1
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Drainage
beam seat ...................................................... 5-43
columns.......................................................... 5-49
deck................................................. 5-116 – 5-118
galvanizing ................................................... 5-181
guidelines ....................................................... 2-55
overlays ........................................................ 5-120
wearing surface ............................................ 5-109

Drains
abutments and walls....................................... 2-72
beam seat ...................................................... 5-43
bent details ..................................................... 4-30
bottom slab details ......................................... 5-87
box girders.................................................... 5-202
column............................................................ 5-49
deck................................................................ 2-73
deck drains ................ 5-109, 5-116 – 5-118, 5-126
deck plan details............................................. 4-26
drain material.................................................. 2-72
galvanizing ................................................... 5-181

Drawing Files
general ................................................ 1-45 – 1-52

Drawings
advance plan .................................................. 2-83
as constructed ................................................ 4-32
borders ..................................................4-11, A4-8
contract .......................................................... 2-86
Distributing standard....................................... 2-93
file .................................................................. 2-86
final drawing numbers..................................... 4-13
general .............................................................2-6
identification tags............................................ 4-12
layout for large projects .................................. 4-20
permit ............................................................. 2-52
plotting............................................................ 4-33
preliminary plan .............................................. 2-82
requesting numbers........................................ 4-13
revising standard ............................................ 2-93
revisions ......................................................... 4-31
scales ...............................................................4-3
sequencing ..................................................... 4-18
standard ....................................... 2-92, 2-93, 4-13
standard files .................................................. 2-92
title block numbers ......................................... 4-14
TS&L .............................................................. 2-65

Drill Logs
foundation report ............................................ 2-33

Drilled
concrete anchors ................... 5-149 –5-152, 5-199
holes (timber) ............................................... 5-186
holes (utility attachments)............................. 5-203

Drilled shafts
foundation modeling ................................5-3, 5-21

Drilling
concrete anchors ..........................................5-149
holes in concrete................................5-148, 5-202

Driving a State Vehicle
general.................................................1-38 – 1-41

Dynamic Isolators
general............................................................5-65

E

Earth pressure
passive (cofferdams).......................................3-31

Earthquake
column details.................................................5-49
dynamic isolators ............................................5-65
foundation modeling...............................5-3 – 5-19
restraint details ....................................5-85, 5-159
restrainer design .............................................5-68

Earthquake restraint
deck plan details .............................................4-27
general notes ............................................... A4-17

East Highway Materials Area Map ..................................1-16

East Salem Complex Area Map ......................................1-15

Economics
structure layout ....................................2-55 – 2-58
structure types .......................................2-59, 2-60

Elastic
analysis (seismic)..........................5-56, 5-60, 5-62
seismic restrainer design .......................5-66, 5-68

Elastomeric
bearing pads .................................... 5-101 - 5-103
concrete.............................................5-125, 5-126
list .................................................................5-110
pad clearance ....................................5-107, 5-108
placement .....................................................5-108

Electrical
conduits (access) ..........................................5-211

Electrical Conduit
at expansion joints ........................................5-113
deck plan details .............................................4-26

Electronic Files
Transfer to consultants....................................4-34
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Elevation view
bent ................................................................ 4-29
bent (final ground) .......................................... 4-30
detailing.......................................................... 4-22
final plan sheet ............................................... 4-22
TS&L sheet............................................ 2-62, 4-18

Elevations
bearing pad .................................................. 5-102
bottom of footing............................................. 4-30
datums ........................................................... 4-22
cofferdam water.............................................. 5-26
cofferdam water level...................................... 5-27
deck plan notes .............................................. 4-26
design flood .................................................... 2-56
end bents........................................................ 5-36
footing ............................................5-1, 5-26, 5-29
high water.............................................. 2-56, 2-64
scour depth............................................ 2-55, 5-25
top of crossbeam............................................ 5-82
top of footing................................................... 5-29
top of slab....................................................... 5-93
wingwalls ............................................... 5-33, 5-35

Embankment
bid item.............................................................5-1
placing sequence............................................ 5-35
rail joints ....................................................... 5-146
wingwall slope ................................................ 5-35

Embedment
concrete inserts .............................................. 5-68
drilled anchors .................................5-149 -- 5-152
footing ............................................5-7, 5-23, 5-25
pile................................................ 5-23, 5-37, 5-38
pile fixity........................................ 5-16, 5-21, 5-23
rail post.............................................. 5-134, 5-138
soundwall pilaster footings............................ 5-187

Emergencies
definitions ....................................................... 1-76
medical (in the building).................................. 1-21

Emergency
teams ............................................................. 1-79
widespread incidents ...................................... 1-76

Emergency alert calls ..................................................... 1-76

Emergency evacuation plan ........................................... 1-28

Emergency plan procedures
general .................................................. 1-24, 1-76

Emergency response procedures
general ........................................................... 1-77

Employee evaluation
general ........................................................... 1-18

Employee organizations
general...................................................1-19, 1-20

Employee recognition
committee .......................................................1-53
general............................................................1-19

Employee training and career development
general............................................................1-65

End bearing
cofferdam wales (falsework)............................3-31

End bents
details ...............................5-44, 5-97, A5-1 – A5-5
general.................................................5-33 – 5-36
rail attachment ..............................................5-135

End panel
criteria for use ...............................................5-126
design considerations .....................................2-61
estimate .................................................2-72, 2-74
general............................................................5-43
overlays .............................................5-125, 5-131
general notes ....................................A4-18, A4-19
utilities..................................................2-72, 5-201

Engineer's seal
general............................................................. 2-5
shop drawings.................................................3-16
temporary construction drawings.....................3-19

Engineering and contingencies (E&C)
engineering expenses .....................................2-36
estimates ...............................................2-63, 2-74

Engineering judgement
foundation modeling......................................... 5-4
overlays ........................................................5-123
rails ....................................................5-141, 5-145
structure modeling ..........................................5-63

Environmental
classification (project prospectus) ...................2-29
cultural resources............................................2-50
impact statement (EIS) ...................................2-29
section ............................................................2-50
sensitive projects ............................................. 2-3
structure appearance ......................................2-47

Epoxy
anchors .........................................................5-152
bonding agents ...............................................5-87
coated reinforcement .......................5-155 – 5-156
concrete overlay.................................5-121, 5-122
grout .............................................................5-149

Epoxy coat
corrosion protection.......................................5-155
reinforcement (overlays).....................5-124, 5-130
reinforcement (General Notes)..................... A4-18
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Epoxy coated
prestress steel (General Notes) ....................A4-19

Epoxy coating
corrosion protection ...................................... 5-154

Equipment
lockers............................................................ 1-34
protective........................................................ 1-36
purchasing......................................1-3, 1-33, 1-34
service center ................................................. 1-35
surplus............................................................ 1-35
underwater inspection.......................... 1-76 – 1-78

Equipment and supplies
general .................................................. 1-33, 1-34

Erection
review of falsework ......................................... 3-19
sign support details....................................... 5-180
welding ......................................................... 5-176

Erection plans
temporary construction ................................... 3-19

Estimate
added seismic design costs............................ 5-64
alternate designs ............................................ 2-14
bikeway/pedestrian ......................................... 2-76
box culverts .................................................. 5-198
checking final.................................................. 2-75
construction assistance ......................... 2-80, 2-81
construction time ............................................ 2-80
deck overlays .................................. 5-128 – 5-130
end panel........................................................ 5-43
engineer's ....................................................... 2-69
final...............................2-8, 2-69, 2-74, 2-82, 2-86
final checked .................................................. 2-75
project prospectus ............... 2-29, 2-32, 2-36, 2-37
prospectus (Fig)............................... A2-20 - A2-23
revisions ................................................ 2-75, 2-86
seismic .................................................. 5-59, 5-64
timber ............................................................. 2-73
TS&L ..........2-8, 2-46, 2-62, 2-63, 2-65, 2-66, 2-74
unchecked final ..................................... 2-74, 2-82
underwater inspection..................................... 2-81
unit prices ....................................................... 2-69
value engineering ........................................... 2-21

Estimate sheet
disposition ........................................................3-4

Ethics ............................................................................. 1-19

Evacuation plan
building........................................................... 1-28

Excavation
adjacent to buildings .....................................5-210
cofferdam........................................................5-26
details adjacent to railroads.............................4-20
end bents ........................................................5-40
footings (undisturbed material)......................... 5-2
limits ................................................. A2-36, 5-208
quantities (rounding) .......................................2-75

Existing beams
widenings....................................5-84, 5-88, 5-173

Existing bridge
buildings under..............................................5-211
footings ...........................................................5-25
information only plans .....................................4-31
listing drawing numbers .........................4-14, 4-31
load rating ..............................................2-88, 2-91
plan and elevation details................................4-18
providing plans................................................2-78
rails .......................................5-126, 5-140 – 5-145
removal ...........................................................2-52
utility attachments .........................................5-202

Existing footings
footing plan details ..........................................4-25

Existing Name Plates
general..........................................................5-199

Existing structures
seismic retrofit data sheet ................................ 3-5

Expanded polystyrene
removal ...........................................................5-42

Expansion
bearing..........................................................5-106
footing modeling............................................... 5-3
joint blockouts ....................................5-111, 5-172
joint couplings (conduit) ................................5-113
joint details......................................................4-27
joints .........................................5-36 – 5-39, 5-201
support condition detailing...............................4-22

Expansion joint
access ..........................................................5-191
detailing ...............................................4-27, 5-116
overlays .............................................5-126, 5-131
rail detailing........................................5-135, 5-146
seals .............................................................5-110
seismic...................................................5-61, 5-68
setting ...................................5-103, 5-112 – 5-115
shop drawings.................................................3-11
welding..........................................................5-174

Expansion joint filler
between bearings..........................................5-108
bridge rail ......................................................5-135



Office Practice Index   2003
Bridge Engineering Section, Oregon D.O.T.

I-21

Expenditure account number
making copies ................................................ 1-31
motor pool vehicles......................................... 1-39
time reports .................................................... 1-41
training ........................................................... 1-70

Experimental features program
general .................................................. 2-15, 2-16

Extra work
anticipated items ............................................ 2-70
construction assistance estimate........... 2-80, 2-81
special provisions ........................................... 2-78

F

Fabrication
anchor sleeve ............................................... 5-153
special provisions ......................................... 5-175
timber ................................................ 5-185, 5-186
welding review ................................... 5-175, 5-176

Fabricator
reinforcement ................................................. 5-46
welding procedures....................................... 5-176

Facsimile communication ............................................... 1-62

Factor of safety
inserts............................................................. 5-68
overturning ..................................................... 5-36
resin bonded anchors ..................................... 5-68
seal design ..................................................... 5-29
soundwall footings ........................................ 5-188
utility anchors ............................................... 5-202

Falsework
beam support ................................................. 5-94
box girder ....................................................... 5-95
checking plans..................................... 3-22 – 3-28
contractor responsibilities ............................... 3-19
deck screeding ............................................. 5-119
design ................................................. 3-22 – 3-28
design reference.............................................A2-1
example review letter.......................... A3-5 – A3-9
railroad review requirements.................. 3-19, 3-20
railroad submittals ................................ A3-8, A3-9
right-of-way concerns ..................................... 2-50
settlement (interim reinforcement) ......... 5-79, 5-86
slabs............................................................... 5-97
special provision requirements ....................... 3-20
structure type selection.......................... 2-59, 2-60
temporary construction ....................... 3-19, 5-209

FAS Log and County Bridge Log Files
general ........................................................... 1-51

Fasteners
anchors ........................................................ 5-149
general notes................................................A4-19
mechanical (spiral splicing)............................. 5-51
metric ........................................................... 5-217
seismic ........................................................... 5-66

Fatigue
design reference ............................................ A2-1

Federal Specification
cables ................................................5-182, 5-183
turnbuckles ...................................................5-183

Federal-aid
accessibility standards ..................................5-200
experimental features program........................2-15
policy guide.....................................................2-15
project number ................................................2-43
projects (special considerations) .....................2-14
secondary bridge logs .....................................2-20

Federal-aid projects
construction problems...................................... 3-6
construction project number............................2-86
construction narratives ....................................3-37
design and plan revisions................................. 3-2
permit requirements ........................................2-52
policy guide reference .................................... A2-7
PS&E submittal...............................................2-52

Fence
CAD plotting....................................................4-33
protective ................................5-127, 5-136, 5-193
special provisions............................................2-77
stock path .......................................................2-57

Fencing
combination rail/fence ...................................5-137
overlays .............................................5-125, 5-131
protective ...................5-133, 5-192 – 5-197, 5-210

FHWA
accessibility...................................................5-191
alternate design policy ....................................2-14
clearance ......................................................5-204
construction narrative......................................3-37
construction problems...................................... 3-6
deck protection........................5-124, 5-157, 5-158
design and plan revisions................................. 3-2
design guides........................................A2-3, A2-4
experimental features program........................2-15
foundation report .............................................2-33
hydraulic report ...............................................2-32
inspection walkways......................................5-191
load rating .......................................................2-88
metric conversion..........................................5-212
policy guide.................................................... A2-7
proprietary items policy ...................................2-17
PS&E submittal.............................2-17, 2-52, 2-67
rails ....................................... 

5-133 – 5-137, 5-141
scour guide ............................................2-55, 2-60
seismic......................... 5-4, 5-12, 5-49, 5-56, 5-60
utility attachments .........................................5-200

Field splices
steel girders ..................................................5-161
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Field trip paperwork
general ........................................................... 1-40

Field trips
activity code.................................................... 1-41
construction phase ..................................2-80, 3-3
equipment....................................................... 1-33
general ........................................................... 1-36
informational................................................... 1-41
memos .............................................................2-3
notify front office ............................................. 1-24
project discussion memos ................................3-2
TS&L design................................................... 2-47
TS&L phase.................................................... 2-54

Field verified
falsework clearances ...................................... 3-23
luminaire supports(shop drawings) ................. 3-15
measurements for load rating ......................... 2-91

File
bridge maintenance files................................. 2-35
card file........................................................... 2-34
contract .......................................................... 1-44
drawing border................................................ 4-11
expansion bearing ........................................ 5-106
graphics.......................................................... 4-11
hold file................................ 2-28, 2-30, 2-34, 2-44
inventory and appraisal file ............................. 2-35
job record ....................................................... 2-54
load rating....................................................... 2-90
maintenance...................................... 5-126, 5-128
precontract ................. 2-54, 2-62, 2-66, 2-79, 2-83
precontract file 2-3,2-28,2-30,2-32,2-33, 2-35, 2-37
product information......................................... 1-51
road index map............................................... 2-20
special provisions ........................................... 2-77
standard drawing ............................................ 2-92

File Copy
processing working drawings................. 3-9 – 3-11
stamping working drawings............................. 3-12

Files
agency management and maintenance.......... 1-50
available material................................... 1-78, 1-79
blank forms..................................................... 1-43
contract ................................................. 1-45, 1-48
county general correspondence...................... 1-43
drawing................................................ 1-45 – 1-48
FAS and county log ........................................ 1-51
general .................................................. 1-42, 1-43
housekeeping ................................................. 1-42
inspection report ............................................. 1-50
load rating....................................................... 1-50
maintenance........................................ 1-48 – 1-51
miscellaneous maintenance data.................... 1-51
ODOT general ................................................ 1-52
precontract ..................................................... 1-44

Files (continued)

product information .........................................1-51
project ....................................................1-44, 1-45
scour...............................................................1-50
structure and inventory....................................1-50
transfer to consultants.....................................4-34
weekly time reports ..............................1-25 – 1-27

Fill
bridge length .................................2-55, 2-57, 5-33
construction sequence ....................................5-35
end bent design ...................................... 5-2, 5-36
lateral pressure against bents .........................5-36
railroad slope protection..................................2-61
slope paving....................................................2-61
wingwalls.........................................................5-33

Filler
expansion joint seals.....................................5-110
joints in bridge rail .........................................5-135

Fillet
weld detailing ................................................... 4-8

Fillet welds
general....................................5-166, 5-177, 5-178

Final plans
general............................................................4-20
plotting prints ..................................................4-33

Finish
concrete finishes ..................................5-99, 5-100

Finishing machine
deck screeding..............................................5-119
supports ..........................................................3-21

Fixed
bearing..........................................................5-105
columns (spiral reinforcement) ........................5-50
footings (strutted abutments) ..........................5-38
foundations ...................................................... 5-3
integral cap .....................................................5-38
pile head (footing modeling) ............................5-12
support condition detailing...............................4-20
supports (seismic modeling) ...........................5-63

Fixtures
detailing ..........................................................4-26

Flange shear connectors
general..........................................................5-166

Flange welds
general..........................................................5-179

Flexible work hours .........................................................1-22
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Flood
cofferdam .............................................. 5-26, 5-27
design.................................................... 2-59, 2-60
design (hydraulic manual)............................... 2-32
extreme .......................................................... 5-25
hydraulic data details ...................................... 4-23
hydraulic data sheet ....................................... 2-32

Floodplain
permits ........................................................... 2-52

Floods
foundation considerations............................... 5-25

Footing Plan
details............................................................. 4-30
scales ............................................................. 4-17
utilities ............................................................ 4-17

Footings
check cofferdams ................................ 3-29 – 3-31
check falsework ................................... 3-22 – 3-28
check shoring ...................................... 3-32 – 3-36
concrete aggregate size ................................. 5-49
concrete(general notes)................................A4-19
construction assistance ......................... 2-80, 2-81
details............................................................. 4-30
embedment ........................................... 5-25, 5-36
general considerations...............................5-1, 5-2
modeling................................................ 5-4 – 5-20
pile embedment.............................................. 5-23
plan scales .......................................................4-3
reinforcing..................................... 5-53, 5-54, 5-75
seals............................................................... 5-29
seismic detailing ............................................. 5-54
seismic retrofit ................. 5-56, 5-60 – 5-64, 5-210
sign support.................................................. 5-180
sloped............................................................. 5-55
soundwall .......................................... 5-187, 5-188
strutted abutments.......................................... 5-36
substructure choices....................................... 2-60
TS&L narrative................................................ 2-64
utility placement............................................ 5-202
wingwall................................................. 5-34, 5-35

Force account
price agreement.........................................3-6, 3-7

Forming
backwalls for end beams ................................ 5-42
sloped footings ............................................... 5-55
steel beams.................................................. 5-159

Forms
accident data request form..............................2-48
deck .....................................................5-45, 5-191
deck(checking falsework).......................3-22, 3-25
falsework.......................................3-22, 3-25, 3-32
general............................................................1-34
miscellaneous forms .......................................2-45
ODOT speed memo form................................. 2-3
project discussion memo form ......................... 2-3
project prospectus..................................2-29, 2-32
project tracking system ........................2-37 – 2-43
rail.................................................................5-135
removal (box girders) ................5-32, 5-191, 5-192
seal considerations .......................5-25, 5-27, 5-29
stay-in-place.......................5-82, 5-88, 5-93, 5-191
stem................................................................5-95
wingwall ..........................................................5-35

Formwork
design references .......................................... A2-6
structure type selection ...................................2-60

Foundation Data Sheets
drawing numbers.............................................. 2-6
final design......................................................2-68
registration seal placement ..................... 2-5, 4-15

Foundation design notes...................................A4-18, A4-19

Foundation designer
final design.............................................2-54, 2-60
modeling ................................................5-3 – 5-19
seal on plans...................................................4-15
special provisions............................................2-79
TS&L narrative .......................................2-64, 2-65

Foundation details
checker ..................................................2-84, 2-85
checking cofferdam plans ....................3-29 – 3-31
checking falsework plans .....................3-22 – 3-28
checking shoring plans.........................3-31 – 3-34
signal, luminaire, and sign supports ................3-16
TS&L narrative .......................................2-64, 2-65

Foundation report
advance plans.................................................2-82
contents ..........................................................2-33
disposition of the job record ............................. 3-4
project review..................................................2-54
substructure choices .......................................2-60
TS&L narrative ................................................2-65
TS&L submittal ......................................2-65, 2-66
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Foundation Unit
box culverts .................................................. 5-198
cofferdams .......................................... 5-26 – 5-29
earth restraint ...................................................5-2
modeling ........................................................ 5-64
piling............................................................... 5-22

Foundations
cofferdams and seals .......................... 5-26 – 5-31
culvert........................................................... 5-198
footing embedment......................................... 5-25
general considerations...............................5-1, 5-2
modeling................................................ 5-3 – 5-19
pile cap........................................................... 5-39
piling........................................... 5-12 – 5-19, 5-22
seismic considerations ......................... 5-62 –5-64
soundwalls......................................... 5-187, 5-188
underwater considerations.............................. 5-25

Fracture critical
design references ...........................................A2-1
inspection and maintenance access ............. 5-191
steel detailing ............................................... 5-160
welding ......................................................... 5-174

Frames
catch basins ................................................. 5-159
cofferdam bracing........................................... 5-25
end ............................................................... 5-166
intermediate cross ................. 5-161 - 5-165, 5-201
rigid (rails)..................................................... 5-138
seismic design....................................... 5-69, 5-70

Free Bridge Design
state law ......................................................... 2-20

Friction
piles................................................................ 5-17
piles (seismic)................................................. 5-64
shear (shear lugs)........................................... 5-66
soil (cofferdams and seals).................... 5-26, 5-29

Front office
accident reports.............................................. 1-40
advance plans ........................................... 

2-4, 2-5
archives keys.................................................. 1-52
bargaining agreements ................................... 1-19
bridge numbers............................................... 1-49
blue copies ..................................................... 1-58
contract files ................................................... 1-44
copy machine ................................................. 1-31
copy work forms ............................................. 1-31
daily schedule................................................. 1-24
disposition of the job record folder ....................3-4
equipment....................................................... 1-34
faxes............................................................... 1-62
final plans ....................................................... 

2-86
first aid............................................................ 1-21
flex hours........................................................ 1-22
forms ............................................ 1-29, 1-31, 1-43
job record card file .......................................... 1-45
location.................................................... INTRO-4

Front Office (continued)

mail .................................................................1-63
motel listing.....................................................1-37
parking forms ..................................................1-29
pay checks......................................................1-28
payroll time sheets ..........................................1-28
personnel policies ...........................................1-18
phone messages.............................................1-62
precontract file ................................................1-44
processing working drawings ..........................3-10
professional organizations...............................1-20
requesting drawing numbers ...........................4-13
security ...........................................................1-28
shuttle schedule ..............................................1-38
supplies...........................................................1-33
traveling ..........................................................1-36
work schedule .................................................1-22
yellow copies...................................................1-31

G

Galvanized
anchor bolts ..................................................5-153
bolts ..............................................................5-184
cables ...........................................................5-182
concrete inserts.............................................5-201
conduit ..........................................................5-201
drain pipe ......................................................5-116
pipe under end panels...................................5-201
silicon control ................................................5-181
steel ..............................................................5-159
turnbuckles ........................................5-182, 5-183
utility supports...............................................5-201
water lines.....................................................5-202

Galvanizing
general..........................................................5-181

Gates Equation
general notes ............................................... A4-18

General Files
general.................................................1-42 – 1-43

General Notes.................................................A4-16 – A4-20
cables and turnbuckles .................................5-182
concrete strengths ..........................................5-81
end panels ......................................................5-43
galvanize-control silicon ................................5-181
overlays ........................................................5-131
plan and elevation ...........................................4-24
seismic cables ................................................5-71
spiral reinforcing..............................................5-50
welding..........................................................5-176
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Girders
access ............................................................ 5-86
added shear reinforcement ............................. 5-80
aesthetic considerations ................................. 2-47
bent stability ................................................... 5-45
box ventilation............................................... 5-192
composite steel ............................................ 5-166
construction joint ............................................ 5-86
deck plan details............................................. 4-26
interim reinforcement...................................... 5-79
longitudinal elevation views ............................ 4-29
plate (shop drawings) ............................ 3-11, 3-14
post-tensioned box ......................................... 2-59
seismic modeling............................................ 5-65
shipment......................................................... 5-81
skewed box..................................................... 2-57
steel design .................................................. 5-159
steel detailing ....................... 5-159, 5-161 – 5-173
steel maintenance walkways ........................ 5-191
stem access holes........................................ 5-192
stem flares...................................................... 5-86
stirrups ........................................................... 5-83
structure types................................................ 2-59
superstructure detailing ......................... 4-28, 5-87
utility locations .............................................. 5-200
welded shop lengths ..................................... 5-161

Glued laminated
General Notes ..............................................A4-20
timber bridges.................................... 5-185, 5-186
timber rail .......................................... 5-135, 5-186

Grade
accessibility standards.................................. 5-191
bridge length.......................................... 2-56, 5-33
camber ................................................ 5-93, 5-167
checking ......................................................... 2-84
deck drainage............................................... 5-116
project review ................................................. 2-55
steel material identification ........................... 5-159
structure types................................................ 2-59
TS&L narrative................................................ 2-64

Grade line diagrams
detailing.......................................................... 4-24

Gradelines
beam camber ...................................... 5-93, 5-167
box culvert .................................................... 5-199
vicinity map..................................................... 2-30

Graduate Engineer Program
general ........................................................... 1-68

Grouts
new products ................................... A2-14 - A2-17
new products review ............................ 2-17 – 2-19

Guardrail
approach.......................................................5-142
box culverts........................................5-138, 5-199
estimate (bridge rails)......................................2-73
estimate (misc. steel) ......................................2-73
estimate (transition) ........................................2-73
see Bridge Rail..............................................5-133
structure layout ...............................................2-58

Gusset
plates .................................................5-162, 5-181

H

Handrails
accessibility standards ..................................5-191
welding..........................................................5-174

Hangers
pipe detailing...................................................4-27
utility ..................................................5-191, 5-201

Health information..................................................1-20, 1-21

High water
design (box culvert).......................................5-198
design (bridge length) .....................................2-56
stock paths......................................................2-57

High water elevation
checking cofferdam plans ...............................3-29
design flood (bridge length).............................2-56
hydraulic data details ......................................4-23
TS&L narrative ................................................2-64

High-strength
bolts at cross frames.....................................5-162

High-strength fasteners
general notes ............................................... A4-20

Highway Design Manual
bridge length ...................................................2-57
design standards....................................2-54, 2-55
permits............................................................2-53
stock paths......................................................2-57

Hinge
In-span (seismic)....................................5-69, 5-70
pile cap ...........................................................5-37
plastic (seismic) .....................................5-49, 5-62

Historical Bridges
protection of cultural resources .......................2-50
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Holes
access ........................................ 4-27, 5-86, 5-192
access through diaphragms.......................... 5-161
box girder drain...................................... 5-86, 5-87
drain ............................................................... 4-27
drilling concrete ............................................ 5-148
galvanizing drains ......................................... 5-181
rail post at box culverts ................................. 5-199
resin bonded................................................. 5-152
timber slotted................................................ 5-186
utility ........................................... 4-27, 5-32, 5-201
vent (cofferdams)................................... 5-26, 5-27
ventilation ..................................................... 5-192

Hoops
column................................................... 5-50, 5-53

HS25
general notes................................................A4-16
load rating....................................................... 2-90

Human Resource Development Unit
general ........................................................... 1-69
training information ................................ 1-69, 1-71

Hydraulic data
general ........................................................... 4-23
TS&L Plan and Elevation................................ 4-18

Hydraulics
box culverts .................................................. 5-198
cofferdams and seals ..................................... 5-29
deck drains ................................................... 5-116
detour ........................................................... 5-209
general considerations...............................5-1, 5-2
TS&L narrative................................................ 2-64
underwater foundation considerations ............ 5-25
utility attachments......................................... 5-200

Hydraulics Manual
reference document........................................ 2-32

Hydraulics Report
advance plans ................................................ 2-82
bridge length.......................................... 2-55, 2-56
contents.......................................................... 2-32
distribution ...................................................... 2-32
project review ................................................. 2-54
substructure choices....................................... 2-60
TS&L narrative................................................ 2-64
TS&L submittal ............................................... 2-66

I

Illumination
anchor bolts.................................................. 5-153

Impact
attenuators....................................................5-190
deck preparation ...........................................5-128
loads (soundwalls) ........................................5-188
rails ...............................................................5-140

Impact Attenuator Data Sheet
general............................................................. 3-5

Impact attenuators
design ...........................................................5-190
miscellaneous structures.................................2-62
specifications ..................................................2-77

Incidental structures
checking..........................................................2-85
welding code .................................................. A2-2

Index
sheet for large projects....................................4-20

Index sheet
layout for large projects...................................4-20

Informal memos
general............................................................. 2-3

Information only
designating plans ............................................4-31
existing bridge drawings..................................2-78
standard drawings...........................................2-92
title block details .............................................4-14

Inserts
checking falsework plans ................................3-24
concrete...............................................5-68, 5-201
miscellaneous steel.........................................2-73
precast members (shop drawings) ..................3-13

Inspection
accessibility...................................................5-191
box girder access..........................................5-192
bridge..............................................................2-89
column rebar..........................................5-49, 5-51
concrete practice manual ............................... A2-7
deck .......................................................5-82, 5-88
falsework review..............................................3-19
maintenance manual...................................... A2-1
preliminary site inspection...............................2-35
state material ................................................. A3-4
stem access..................................................5-192
underwater .............................................2-70, 2-81
utilities...........................................................5-200
walkways.......................................................5-191
welding..................................5-159, 5-174 – 5-176

Instrumentation
seismic............................................................5-65

Interim
reinforcement .........................................5-79, 5-80
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Interim reinforcement
t-beams .......................................................... 5-86

Interim specifications
AASHTO ..........................................................2-9

Intermediate cross frames
general ............................................ 5-161 – 5-164

Intermediate Web Stiffeners
general ......................................................... 5-165

International System of Units
metric conversion ......................................... 5-212

Intersection angle
bent centerlines .............................................. 4-26
dimensioning ....................................................4-6
footing centerline ............................................ 4-30
railroad clearance diagram ............................. 4-24

Inventory
inventory and appraisal of Oregon

bridges............................................ 2-35
inventory and mapping unit (video logs).......... 2-47

Inventory rating
load rating....................................................... 2-90

J

Jacking
bearing replacement ..................................... 5-106

Jacks
checking falsework plans................................ 3-24

Job Record
bridge numbers............................................... 2-37
bridge rail data sheet ........................................3-5
cost data sheets ...............................................3-4
discussion memo..............................................2-3
disposition of the folder.....................................3-4
early project information ................................. 2-28
estimates........................................................ 2-75
files..........................................................2-3, 2-65
foundation report ............................................ 2-33
hydraulic report............................................... 2-32
impact attenuator data sheet ............................3-5
original documents ...........................................2-3
overhead sign inventory....................................3-5
project discussion memos ................................3-2
prospectus.................................... 2-29, 2-31, 2-37
reviewing ........................................................ 2-54
seismic design/retrofit data sheet .....................3-5
sheet ..................................................... 2-44, 2-65
TS&L .............................................................. 2-62

Job Record Folder
disposition........................................................ 3-4
preparing and processing.......................2-44, 2-45

Job Record Sheet
disposition........................................................ 3-4
general............................................................2-44

Joints
aesthetics........................................................2-47
bent details ............................................4-30, 5-42
bridge rail ...........................................5-135, 5-146
construction ................5-79, 5-86, 5-87, 5-92, 5-94
deck construction ..........................................5-132
drainage........................................................5-116
deck plan details ..................................4-27, 5-109
design references .......................................... A2-7
expansion................................5-39, 5-110 – 5-115
expansion blockout ............................5-111, 5-172
in-span hinges.................................................5-69
integral bents ..................................................5-36
openings (seismic) ..........................................5-68
overlays ...........................................5-123 – 5-131
pre-qualified welding .....................................5-174
proprietary (as constructed) ............................3-37
p/s slabs .........................................................5-81
TS&L narrative ................................................2-64
utility considerations......................................5-201
waterproof membranes .................................5-157

Joists
checking falsework plans .......................3-25, 3-26

K

Key Identification Number
project control system .....................................2-36

Keyway
grout (new product review) ........................... A2-17

L

Ladders
inspection.................................. 

5-86, 5-191, 5-192

Large Projects
designer duties................................................2-25
drafter duties ...................................................4-17
estimating .......................................................2-75
supervisor duties....................................2-23, 2-24



Office Practice Index   2003
Bridge Engineering Section, Oregon D.O.T.

I-28

Lateral
bent soil loads ....................................... 5-33, 5-49
bracing ................................... 5-162, 5-166, 5-173
column ties ..................................................... 5-49
concrete pile capacity ..................................... 5-22
earth restraint ...................................................5-2
footing stiffness ................................................5-3
pile capacity.................................. 5-16, 5-19, 5-37
pile fixity.......................................................... 5-23
pile group factors ............................................ 5-17
pile stiffness ................................................... 5-12
seismic loading......................5-3, 5-61, 5-69, 5-70
soil capacity ................................................. 5-187
wingwall soil loads ................................. 5-33, 5-36

Lateral bracing
checking falsework plans................................ 3-26

Lateral load
checking falsework plans................................ 3-25

Lateral soil pressure
checking cofferdam plans ............................... 3-30
checking railroad shoring................................ 3-36
TS&L narrative................................................ 2-64

Lateral support
Piles (checking falsework) .............................. 3-23
timber posts (checking falsework)................... 3-25

Latex
bonding agents .............................................A2-16

Latex Modified Concrete
overlay system .................................. 5-120, 5-121

Layout
large projects.................................................. 4-20
plan organization ............................................ 4-21

Lead Designer
duties..................................................... 2-25, 4-17
general ........................................................... 2-23

Lead Drafter
duties.............................................................. 4-17
general ........................................................... 2-23

Leave Request
general ..................................................1-23, A1-1

Length
beam elevation view dimensioning ................. 4-29
bent rebar dimensioning ................................. 4-10
deck plan details............................................. 4-26
rebar labeling.................................................. 4-10

Lettering
Text ..................................................................4-4

Letters
correspondence ...................................1-58 – 1-61
filing ................................................................1-42
flowchart (Fig) ................................................ A1-5
general............................................................1-60
marking original...............................................1-42
news ...............................................................1-64

Letting date
advance plans.................................................2-83
bikeway allocation ...........................................2-76
construction assistance estimate ...........2-80, 2-81
construction time estimate ..............................2-80
design check...................................................2-84
final design......................................................2-67
final design timetable ......................................2-67
final estimate..........................................2-74, 2-75
final plans........................................................2-86
last minute changes ........................................2-87
permits............................................................2-52
preliminary roadway plans...............................2-82
special provisions...................................2-77, 2-79

Library
bridge section......................................A2-5 – A2-8
CAD cell........................................................... 4-1
cell ..................................................................1-54
cell (CAD) ........................................................ 4-1
falsework review guides ..................................3-22
human resources ............................................1-66
ODOT ....................................................1-28, 1-56
section ............................................................1-34
state................................................................1-57
team............................................1-55, A2-1 - A2-5
unit..................................................................1-55

Liquefaction
foundation soils ...............................................5-64

Live load
bearings ........................................................5-105
bridge..............................................................5-32
temporary construction drawings.....................3-21
detour............................................................5-209
load rating .......................................................2-90
soundwalls ....................................................5-188
surcharge........................................................5-36

Load duration
timber (falsework) ...........................................3-24

Load rating
general...................................................2-88, 2-89
manuals ..........................................................2-89
procedures......................................................2-88
vehicles...........................................................2-90
why and who ...................................................2-88

Load Rating Files
general............................................................1-50

Load Rating Summary Reports
bridge maintenance files .................................1-50
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Load tests
cofferdams ..................................................... 3-29
falsework ........................................................ 3-22

Loading
foundation modeling .........................................5-3
general notes................................................A4-16
military............................................................ 4-24
pile groups...................................................... 5-22
seismic foundation................................. 5-3 – 5-20
TS&L plan details ........................................... 4-18

Loads
allowable ..........................................................5-1
anchors ............................................. 5-149, 5-151
axle (load rating)............................................. 2-90
bearing ............................................ 5-104 – 5-106
bearing stiffeners .......................................... 5-166
concrete pile ................................................... 5-22
dead ......................... 5-32, 5-45, 5-47, 5-79, 5-167
debris ............................................................. 5-25
deck formwork ..................................... 5-32, 5-191
deck screeding ............................................. 5-119
design (cofferdams)........................................ 3-29
design (falsework) ...............................3-22 -- 3-25
differential (falsework)..................................... 3-26
distribution (falsework).................................... 3-25
drilled shaft ..................................................... 5-21
dynamic isolators............................................ 5-65
eccentric (falsework)....................................... 3-26
fillet welds..................................................... 5-178
footing (falsework) .......................................... 3-23
hydrostatic (cofferdams) ................................. 5-27
lateral (cofferdams)......................................... 3-30
lateral restraint..................................................5-2
lateral soil .............................................. 5-33, 5-36
legal (load rating)............................................ 2-90
live.................................................................. 5-32
load rating....................................................... 2-90
overlays ........................................... 5-121 – 5-130
permit .................................................... 2-90, 3-38
proof ............................................................. 5-153
railing...................................... 5-134, 5-136, 5-145
railroad surcharge........................................... 3-36
seismic design................... 5-56 – 5-65, 5-69, 5-70
seismic foundation................................. 5-3 – 5-20
seismic (structure types)................................. 2-60
shear (falsework) ................................... 3-25, 3-26
shortening....................................................... 5-32
shrinkage........................................................ 5-32
shrinkage (falsework)...................................... 3-27
soundwall ..................................................... 5-188
test pile........................................................... 5-22
TS&L narrative................................................ 2-64
uplift (falsework) ............................................. 3-27
utilities ................................................. 5-32, 5-200
utility ............................................................... 5-32
utility anchor ................................................. 5-202
water pressure (cofferdams) ........................... 3-30
wearing surface .............................................. 5-32
widenings ................. 5-47, 5-48, 5-84, 5-88, 5-173
wind ............................................................... 5-45

Location Map
TS&L plan and elevation .................................4-18
vicinity map information...................................2-30

Location Narrative
general contents .............................................2-31
review .............................................................2-37

Location Surveys
preliminary site inspections .............................2-35

Longitudinal beam
elevation view .................................................4-29
deck plan detailing .................................4-26, 4-27

Lumber
checking falsework plans .......................3-24, 3-33
grade(general notes).................................... A4-20

Luminaire
checking shop drawings.......................3-15 – 3-17
construction assistance...................................2-81
design manual.................................................. 2-2
design reference ...........................................5-180
materials .......................................................5-159
silicon control ................................................5-181

Lump sum
bid items ................................................2-70, 2-71

M

Mail
bridge routing slip............................................1-63
general............................................................1-63

Maintenance
accessibility...................................................5-191
buildings........................................................5-210
deck drains ...................................................5-116
painting steel...................................................2-60
rails ...............................................................5-135
stay-in-place forms.................................5-82, 5-88
steel design considerations ...........................5-161
utility access ......................................5-200, 5-201
walkways.......................................................5-192

Maintenance File
end panels ....................................................5-126
existing bridge rail .........................................5-131

Maintenance Products
design considerations ..........................2-17 – 2-19

Manholes
access .................................................5-86, 5-191
deck plan details .............................................4-27
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Maps
available for use ........................... 1-48, 1-55, 1-56
state, county and city on CAD ........................ 4-18

Marking
shop drawings ................................................ 3-12
temporary construction drawings ........... 3-18, 3-19

Materials
anchor bolts....................................... 5-149, 5-153
certifications .....................................................3-8
checking cofferdam plans ............................... 3-29
checking falsework plans................................ 3-22
forming ........................................................... 5-42
furnishing........................................................ 4-27
qualified products ......................................... 5-110
shop drawings ................................................ 3-11
steel .................................................. 5-159, 5-160
welding ......................................................... 5-176

Materials Engineer
preliminary plans ............................................ 2-74

Materials Unit
bearings........................................................ 5-106
construction problems ......................................3-6
design considerations ..................................... 2-17
shop drawing distribution ................................ 3-11

Measuring design productivity
general ........................................................... 2-13

Mechanical anchors
utility attachments.............................. 5-148, 5-202

Mechanically Stabilized Earth (MSE)
utility requirements ......................................... 2-50

Median
attenuator design.......................................... 5-190
barrier ............................................................. 2-73
column locations............................................. 2-58

Median Barrier
single slope .................................................. 5-135
temporary barrier .......................................... 5-147
type F ........................................................... 5-133

Memo
as constructed ................................................ 3-37
field trip........................................................... 1-41
flowchart (Fig).................................................A1-5
informal ............................................................2-3
project discussion.............................................3-2
project revision (Fig) ........................... A3-1 – A3-3
project walk-through .........................................3-3
revised drawings...............................................3-2
screening exceptions .................................... 5-194
speed ...............................................................3-8

Memorandums
correspondence ..............................................1-58
general...................................................1-60, 1-61

Mentor Program
general..........................................1-18, 1-33, 1-75

Metric
conversion .......................................5-212 – 5-219

Metric Coordinator
general............................................................1-53

Microsilica
concrete mix .................................................5-154
deck overlays .....................................5-120, 5-121

Military Loading
plan details......................................................4-24

Mission
Bridge section .................................................. 1-1

Mix design
checking shop drawings..................................3-13

Mobilization
bikeway quantities...........................................2-76
construction time estimate ..............................2-80
costs ...............................................................2-74
TS&L estimate ................................................2-63

Motor Pool Area Map ......................................................1-16

MSE
preliminary plans.............................................2-83

Mylar
final plans........................................................2-86
plotting final drawings......................................4-33

N

Name Plates
existing..........................................................5-199

Names on sheets
foundation sheet requirements........................4-15
structure sheet requirements...........................4-14

Navigable waters
permits............................................................2-52

New employee orientation
general............................................................1-18
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Newsletters
general ........................................................... 1-64

Non-breakaway
sign supports ................................................ 5-190

Notes
bid items and estimating........................ 2-72, 2-73
common details .............................................. 4-20
special provisions ................................ 2-77 – 2-79

Notes about bid Items and estimating
general .................................................. 2-72, 2-73

Notes to Specifications
advance plans .............................. 2-80, 2-82, 2-83
anticipated items ............................................ 2-70
job record ....................................................... 2-44
special provisions ........................................... 2-79

O

ODOT
emergency evacuation plan ............................ 1-28
excellence award program.............................. 1-19
forms .............................................................. 1-34
labor organizations ......................................... 1-19
library .................................................... 1-28, 1-56
mail ................................................................ 1-63
newsletter ....................................................... 1-64
personnel policies........................................... 1-18
repographics................................................... 1-31
safe haven...................................................... 1-19
service award pins .......................................... 1-19
service center ........................................ 1-10, 1-62
telephone policy.............................................. 1-28
training ........................................................... 1-65
work schedule................................................. 1-22

ODOT General Files and History Center
general .................................................. 1-10, 1-56

ODOT Library
general .................................................. 1-10, 1-56

ODOT service center
request form (Fig) ...........................................A1-2

ODOT TranScript
general ........................................................... 1-64

Office Practice Coordinator
general ......................................... 1-46, 1-51, 1-53

Office routine
general ........................................................... 1-10

Ontario
deck design(general notes) .......................... A4-16
design reference ................................. A2-7, 5-109

Openings
access ..........................................................5-192
fencing ..........................................................5-193
galvanizing....................................................5-181
joint (restrainer design) ...................................5-69
rail......................................................5-136, 5-141
traffic (falsework)...........................3-23, 3-25, 3-26
waterway............................2-55, 2-56, 2-64, 5-191

Operating rating
load rating .......................................................2-90

Oregon Technology Transfer Center
general............................................................1-57

Organizational structure
bridge section................................................... 1-2

Out-of-State Travel
general...................................................1-40, 1-72

Overhangs
deck reinforcement ................................5-90, 5-91
rail capacity...................................................5-145

Overhead sign support inventory sheet
disposition........................................................ 3-4
general............................................................. 3-5
job record folder ..............................................2-45

Overlays
ACWS and membrane ..............5-43, 5-157, 5-158
deck ........................................2-61, 5-120 – 5-131
end panels ......................................................5-43
epoxy concrete..............................................5-121
flexible polymer concrete...............................5-121
latex modified concrete .................................5-120
microsilica concrete ......................................5-120
structure widening.........................................5-155

Overpass
pedestrian .....................................................5-191

Overtime
general...................................................1-22, 1-23
time reports.....................................................1-26

Owner
utility details ....................................................4-27
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P

Pads
concrete (falsework) ....................................... 3-23
elastomeric bearing ....... 5-81, 5-101, 5-102, 5-108

Painting
bearings........................................................ 5-104
inspectors ..................................................... 5-175
maintenance considerations ......................... 5-161
steel structures ............................................... 2-60

Parapets
attenuator design.......................................... 5-190
bridge rails.................................................... 5-133
combination ................................................. 5-137
deck plan details............................................. 4-26
drainage ....................................................... 5-116
openings and snagging................................. 5-141
pedestrian..................................................... 5-137
retrofit details................................................ 5-145
typical section details...................................... 4-28

Parking
general .................................................. 1-29, 1-30
park and ride ....................... 1-29, 1-30, 1-38, 1-39

Paving dams
deck joints .................................................... 5-126

Paving ledges
end panels................................ 5-43, 5-126, 5-131

Pay
codes..................................................... 1-25, 1-27
day ................................................................. 1-28

Payroll time sheets
general ........................................................... 1-28

Pedestal
bearing ..................................... 5-43, 5-102, 5-103
sign support.................................................. 5-180

Pedestrian
accessibility .................................................. 5-191
allocation ........................................................ 2-76
bridge design...........................................2-2, 2-49
bridge rail................................ 5-133, 5-136, 5-137
design guidelines (reference)..........................A2-1
facilities (Oregon law) ..................................... 2-49
fence ................................................. 5-193, 5-194
overpasses ................................................... 5-191
program................................................. 2-49, 2-69
protective screening .......................... 5-193, 5-194
rail ............................. 5-133, 5-134 – 5-137, 5-181
railings (galvanizing) ..................................... 5-181
structure guidelines (reference) .................... 5-191
structure quantities ................................ 2-69, 2-76
traffic during construction....................... 2-48, 2-49

Permit Load Reviews
general............................................................3-38

Permit loads
load rating .......................................................2-90

Permits
application.......................................................2-52
bridge permits manual.....................................2-53
coast guard .................. 2-44, 2-64, 3-3, 3-23, 3-29
COE/DSL........................................................2-52
construction assistance...................................2-80
excess weight vehicles....................................3-38
general............................................................2-52
job record folder ..............................................2-44
manual ............................................................2-53
manual (reference)......................................... A2-2
other ...............................................................2-53
overloads ........................................................2-90
prospectus ......................................................2-29
railroad crossings............................................2-44
scheduling.......................................................2-52
special ............................................................2-52
special provisions............................................2-79
three major......................................................2-52
TS&L narrative ................................................2-64

Permits Unit
general............................................................3-38

Personnel policies
general............................................................1-18

Piers
naming and numbering ...................................4-17
removal permit ................................................2-53
seismic reduction factors .......................5-61, 5-62

Pile
anchor.............................................................5-24
bearing capacities ...........................................5-22
concrete..........................................................5-22
cut off (cofferdam)...........................................5-27
embedment.....................................................5-23
end bent..........................................................5-36
foundation considerations ......................... 5-1, 5-2
foundation modeling...............................5-3 – 5-20
groups.............................................................5-22
pullout capacity ...............................................5-29
seismic design .......................................5-3 – 5-20
sheet......................................................5-26, 5-27
splices..................................................5-23, 5-174
test..................................................................5-22
tip reinforcement ..................................... 5-1, 5-23
underwater considerations ..............................5-25
uplift ................................................................5-22

Pile bent
seismic design ................................................5-62



Office Practice Index   2003
Bridge Engineering Section, Oregon D.O.T.

I-33

Pile cap
details.................................................. 5-37 – 5-41
pile embedment.............................................. 5-23
seismic design..................... 5-3 – 5-20, 5-62, 5-64
width considerations ....................................... 5-44

Piles
checking falsework plans................................ 3-22
footing plan location........................................ 4-30
foundation report ............................................ 2-33
general ........................................................... 5-22

Pin & Loop
temporary barrier .......................................... 5-147

Pins
connection (cofferdam)................................... 3-31
support condition detailing .............................. 4-22

Pipe
arch backfill .................................................A5-12
arches ............................................... 5-198, 5-199
checking ......................................................... 2-85
deck drainage............................................... 5-116
deck plan detailing................................. 4-26, 4-27
dimensioning ....................................................4-5
drain .................................................... 5-43, 5-116
drain (estimate) .............................................. 2-72
encasement (estimate) ................................... 2-72
hanger details ................................................. 4-27
miscellaneous (estimate)................................ 2-73
pile (general notes)........................... A4-17, A4-18
piles................................................................ 5-22
special provisions ........................................... 2-77
tremie ............................................................. 5-27
utility .................................................. 5-201, 5-203

Plan
deck detailing ................................................. 4-27
details.................................................... 4-17, 4-18
footing details ................................................. 4-25
scales ...............................................................4-3

Plan and Elevation
details.................................................. 4-21 – 4-25
drawing scale....................................................4-3
General Notes ................................ A4-16 – A4-20
soundwall ..................................................... 5-187
TS&L .............................................................. 2-46
TS&L drawing................................................. 2-65

Plans
final................................................................. 4-20
for information only ......................................... 4-31
getting them signed ........................................ 2-86
organization.................................................... 4-21
plotting............................................................ 4-33
revised................................................... 4-31, 4-32

Plastic
concrete........................................................5-119
drain pipe ......................................................5-116
hinge (seismic)................................................5-49
hinges (seismic)...................5-61, 5-62, 5-69, 5-70
moment (seismic) ................5-50, 5-53, 5-62, 5-63
movements (seismic) ......................................5-68

Plate
bearing steel ...........................5-101, 5-106, 5-153
bearing (checking falsework drawings)............3-25
diaphragms ...................................................5-161
galvanizing....................................................5-181
girders(checking shop drawings).....................3-14
gusset ................................................5-162, 5-181
pile top ............................................................5-24
steel detailing..............................4-5, 5-159, 5-162
steel (checking cofferdam drawings) ...............3-29
steel (checking falsework drawings)................3-24

Plywood
checking falsework plans ................................3-25
stress calculations (formwork).........................3-25

Poles
luminaire (checking shop drawings) .....3-15 – 3-17

Post-tensioned
checking..........................................................2-84
concrete..........................................................5-98
creep..................................................5-103, 5-112
design .............................................................5-89
girders....................................................2-59, 2-60
integral bents ..................................................5-36
shortening .......................................................5-32
structure backwall reinforcement.....................5-42
structure joints ................................................5-42

Post-Tensioning
deck overhangs...............................................5-90
duct conflicts ........................5-53, 5-80, 5-90, 5-92
falsework plans ...............................................3-13
falsework concerns .........................................2-60
general............................................................5-89
references...................................................... A2-5
shop drawings.................................................3-13
shortening .......................................................5-32
strand duct placement.....................................5-92

Posting
load limits........................................................2-90

Posts
checking falsework plans .......................3-23, 3-26
collision...........................................................4-24
light detailing...................................................4-26
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Pour
bottom slab for CIP structures ........................ 5-92
closure pour............ 5-44, 5-84, 5-88, 5-119, 5-173
deck pour sequence ..................................... 5-172
diaphragm ...................................................... 5-85
pour schedules ..........................5-94 - 5-97, 5-120
precast closure ...................................... 5-84, 5-85
slab................................................................. 5-97

Poured Joint Sealer
expansion joint seals ......................... 5-110, 5-146

Pouring
against undisturbed material.............................5-2
deck sequence ........................... 5-85, 5-94, 5-172
overlay limitations .............................. 5-120, 5-121

Precast
barriers ........................................................... 5-43
bent width provisions ...................................... 5-44
box culverts .................................................. 5-199
elements (general).......................................... 5-81
general notes................................................A4-19
members (corrosion protect.)............5-154 - 5-157
members (estimating)..................................... 2-73
members (span range) ................................... 2-59
piling............................................................... 5-22
prestressed beams............ 5-82 – 5-85, 5-93, 5-96
references ......................................................A2-8
slabs.................................... 5-40, 5-41, 5-81, 5-93
superstructure details ..................................... 4-29
verses CIP............................................. 2-59, 2-60

Precast members
checking shop drawings ................................. 3-11
low strength .....................................................3-6
shop drawing distribution .......................3-11, A3-4
vary post length and curb exposure ................ 3-14

Precast Prestressed Beams
deck reinforcement ......................................... 5-83
general ................................................ 5-82 – 5-85
structure widenings......................................... 5-84

Precast Slabs
general ................... 5-40, 5-41, 5-93, 5-107, 5-156

Preformed Expansion Joint Filler
expansion joint seals .............. 5-108, 5-110, 5-135

Preliminary Plans
checker assignment........................................ 2-82
construction assistance estimate.................... 2-82
construction time estimate.............................. 2-81
definition......................................................... 2-82
distribution ...................................................... 2-82
final design time table..................................... 2-68
internal review ................................................ 2-82
lead designer.................................................. 2-25
numbering ...................................................... 4-14
plotting prints .................................................. 4-33
processing special provisions ......................... 2-82
processing unchecked estimate ............ 2-74, 2-82

Preservation Engineering Team
responsibilities .......................................... 1-4, 1-5

Preservative
Treatment (general notes)............................ A4-20
wood treatments ...........................................5-186

Pressures
cofferdam water ..............................................5-26
end bent soil ...................................................5-36
foundation bearing .................................. 5-1, 5-10
lateral earth...................................5-2, 5-49, 5-187
overburden....................................................... 5-4
passive earth.................................................... 5-2
passive soil .....................................................5-36
strutted earth...................................................5-36
wingwall lateral................................................5-34

Prestressed
beams...........................................5-81, 5-85, 5-96
concrete..........................................................5-98
concrete elements...........................................5-81
creep and shrinkage......................................5-103
design .............................................................5-81
members (general notes) ............................. 

A4-19
piling .............................................5-13, 5-15, 5-22
precast concrete details ..................................4-29
slab ......................................5-33, 5-40, 5-41, 5-46
slabs and box beams ................5-81, 5-157, 5-201

Prestressed members
bid items .........................................................2-73
end bent details...................................A5-1 – A5-5
estimating .......................................................2-73
interior bent details for slabs ...............A5-6 – A5-8
load rating .......................................................2-91
piles ................................................................2-72
references...................................................... A2-8
shop drawings........................................3-11, 3-13
slab abutment details ..........................A5-1 – A5-5
widenings........................................................2-61

Prestressed-precast
general notes ............................................... A4-19

Prestressing steel
general notes ............................................... A4-19

Price agreements
review ....................................................... 3-1, 3-6

Prints
from microfilm .................................................1-47
making ............................................................1-31
types ...............................................................1-32

Private mail and phone calls
general............................................................1-28

Private vehicle use
for public business ..........................................1-40
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Product Evaluation Committee Representatives
general ........................................................... 1-53

Product Information File
general ........................................................... 1-53

Productivity
measurement ................................................. 2-13

Professional Engineer Seal
general .............................................................2-5

Project budget worksheet
job record folder.............................................. 2-45

Project data sheet
general ........................................................... 2-38

Project development
general .................................................. 2-26, 2-27

Project discussion memo
construction phase ...........................................3-2
construction problems ......................................3-6
disposition of the job record..............................3-4
informal memos................................................2-3

Project files
general .................................................. 1-44, 1-45

Project Manager
as constructed drawings ................................. 3-37
bridge section engineering services..................3-1
coast guard permit reports................................3-3
communication during the design phase...........2-3
construction assistance est. ........  2-80, 2-81, 2-86
construction narrative review .......................... 3-37
construction time estimate.............................. 2-80
design and plan revisions .................................3-2
existing name plates..................................... 5-199
existing plans.................................................. 2-78
falsework footings........................................... 3-23
field verifying clearances ................................ 3-23
handling construction problems ........................3-6
luminaire shop drawings ..................... 3-15 – 3-17
material certifications............................. 3-8, 5-106
overlays ........................................................ 5-125
processing working drawings.3-9--3-11, 3-16, 3-20
project authority ................................................3-1
project walk-through .........................................3-3
reviewing working drawings .......................3-8, 3-9
salvaged items ............................................... 2-78
temporary construction review ............ 3-19 – 3-37

Project Personnel References form
job record folder............................................A2-25

Proprietary
bearings and joints (as constructed) ............... 3-37
items (special provisions) ...................... 2-17, 2-77
specifying ....................................................A2-13
walls (shop drawings) ..................................... 3-11

Proprietary bearings
general..........................................................5-103
qualified products listing................................5-104

Proprietary items
federal-aid experimental features ..........2-15, 2-16
FHWA policy ...................................................2-17

Prospectus
bikeways .........................................................2-49
estimate .............................................. 2-34 -- 2-37
example (Fig) ...................................A2-20 - A2-23
funding............................................................2-36
general............................................................2-29
key number .....................................................2-36
preliminary documents ....................................2-29
processing ......................................................2-36
project permits ................................................2-52
revisions..........................................................2-35

Protective screening
general.............................................5-192 – 5-197

PS&E
final design timetable ......................................2-68
final estimate........................................2-69 – 2-75
permits............................................................2-52

Pumping
water from cofferdam .............................5-26, 5-27

Q

Qualified products list
joints ..................................................5-104, 5-110
new products........................................2-17 – 2-19
overlays .............................................5-121, 5-130
proprietary items ................................. 2-17, A2-13
reference........................................................ A2-4
reviewing new products...................A2-15 – A2-17
waterproof membrane ...................................5-157

R

Rail
added rebar details .........................................4-29
bicycle and pedestrian rail.............................5-136
bridge rail .........................................5-133 – 5-138
camber length adjustments .............................3-14
combination rail..................................5-136, 5-137
data sheet ........................................................ 3-5
deck finishing machine....................................3-22
end panel ........................................................5-43
example calculations.....................................5-139
finish ...............................................................5-99
galvanizing....................................................5-181



Office Practice Index   2003
Bridge Engineering Section, Oregon D.O.T.

I-36

Rail (continued)

identifying deficiencies.................................. 5-140
over culverts ................................................. 5-138
plan details ..................................................... 4-26
post lengths .................................................... 5-93
rail joints ............................................ 5-110, 5-146
required performance level ........................... 5-141
retrofit guidelines ............................... 5-140, 5-145
selection .......................................... 5-133 – 5-138
temporary ..................................................... 5-147
timber ........................................................... 5-186

Railroad
Clearance Diagram......................................... 4-25
clearances ......................... 2-57, 2-64, 5-59, 5-208
design permission........................................... 2-22
footing depth.....................................................5-1
gradeline details ............................................. 4-24
manual (reference) ...........................................2-2
permits ........................................................... 2-52
protective cost ................................................ 2-70
protective screening .......................... 5-193, 5-194
shoring ........................................................... 3-36
slope protection .............................................. 2-61
working drawings .3-8, 3-20,3 -23, 3-28, 3-36, A3-9

Railroad Bridges
design manuals ................................................2-2
permits ........................................................... 2-52

Railroad Shoring
plan Details................................................... 5-206

Ramps
accessibility standards.................................. 5-191
protective fencing ......................................... 5-193
sidewalks...................................................... 5-204
widths ........................................................... 5-204

Rebar
estimates........................................................ 2-72

Records center
floor plan (Fig) ................................................A1-4
general ......................................... 1-42, 1-44, 1-52

Recreational/Cultural Resources
protection........................................................ 2-50

Reference numbers
general ............................................. A4-14, A4-15

References
design specifications, manuals ............ A2-1 - A2-8
other design specifications ...............................2-2
structure design references ..............................2-2
typical detail.................................................... 4-20

Regions and Districts Map.............................................. 1-17

Reinforced
box girders .............................................2-57, 2-59
concrete end panels........................................2-61
concrete footings (falsework) ..........................3-23

Reinforcement
added shear ....................................................5-80
backwall ..........................................................5-42
bearing .........................................................5-101
bundled ...........................................................5-78
bearing pad...................................................5-107
checking shop drawings..................................3-12
column seismic ..................5-50 – 5-54, 5-62, 5-63
corrosion protection..........................5-154 – 5-156
deck ......................5-83, 5-91, 5-109, 5-136, 5-155
deck overhangs...............................................5-91
deck section details.........................................4-28
development ...................................................5-74
diaphragms .....................................................5-80
drilled embedment ........................................5-149
drilling through ...................................5-148, 5-203
end panels ......................................................5-43
estimating .......................................................2-72
field bent (general notes).............................. A4-19
final estimate...................................................2-75
footing details.......................4-30, 5-54, 5-63, 5-75
general.................................................5-72 – 5-78
general notes ............................................... A4-19
interim................................................... 5-79, 5-86
pile tip ....................................................2-33, 5-23
reviewing working drawings.............................3-11
shop drawings.................................................3-12
spirals .................................................. 5-50 - 5-53
standard sizes...............................................5-218
temperature ....................................................5-72
TS&L estimate ................................................2-63
splices.............................................................5-53
welded ......................................5-76, 5-174, 5-176
wingwalls.........................................................5-34

Reinforcing steel
bent detailing...................................................4-30
cover (concrete) ..............................................5-72
corrosion protection..............................2-61, 5-123
drilling through ...................................5-148, 5-203
epoxy coated (corrosion protection) ...5-154, 5-155
final estimate...................................................2-75
flexural development .......................................5-78
footing.............................................................5-54
General Notes.............................................. A4-19
interim.............................................................5-79
interior bents ...................................................5-46
labeling ...........................................................4-10
manual of standard practice (reference)......... A2-6
metric.................................................5-217, 5-219
overlays ........................................................5-127
seismic............................................................5-64
splicing......................................................... A4-18
standard sizes...............................................5-218
TS&L estimate ................................................2-63
waterproof membrane ...................................5-157
welded ......................................5-76, 5-174, 5-176
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Removal
bearing ......................................................... 5-106
bridge (estimates)........................................... 2-74
cofferdam ....................................................... 5-25
deck overlay .................................... 5-128 – 5-130
detour structure detailing ................................ 4-22
forms ................................................... 5-42, 5-191
structure removal costs .................................. 2-74
utility permits .................................................. 2-53

Repographics
request form (Fig) ...........................................A1-3

Report
accident .......................................................... 1-40
bridge inspection ............................................ 2-35
cost data report .............................................. 2-13
foundation..............2-30, 2-33, 5-1, 5-3, 5-10, 5-22
hydraulics ................... 2-30, 2-32, 5-1, 5-25, 5-198
inspection .......................................... 5-123, 5-126
region project schedule report ........................ 2-44
right-of-way estimate report ............................ 2-50
underwater inspection report .......................... 2-19
utilities ............................................................ 2-51
weekly time report ................................. 2-13, 2-20
written technical.............................................. 1-61

Request for Bridge Number
general ................................................ 2-37 – 2-43

Resin bonded anchors
design................................................ 5-148, 5-152
utility attachments......................................... 5-202

Restrainer
longitudinal earthquake........................ 5-66 – 5-69
transverse earthquake.................................... 5-70

Restraint
diaphragm beam............................................. 5-82
lateral earth ......................................................5-2
seismic cable............................ 5-71, 5-182, 5-183
seismic cables .................................... A5-9, A5-10
steel.............................................................. 5-159
welding ......................................................... 5-174

Retaining
structures general......................................... 5-187

Retaining wall
aesthetics ....................................................... 2-47
checking ......................................................... 2-85
design, general ............................................. 5-187
end bent ......................................................... 5-36
estimate.......................................................... 2-72
manual ...........................................................A2-2
preliminary plans ............................................ 2-83
reference ........................................................ 2-62
reviewing working drawings ............................ 3-12
soundwall on................................................. 5-188
structure data ................................................. 2-41
vicinity map information .................................. 2-30

Retaining Wall Coordinator
general............................................................1-53

Revisions
After bid letting................................................. 3-2
as constructed drawings .................................3-37
design and plan................................................ 3-2
drawings ................................................4-31, 4-32
final estimate...................................................2-75
final plans...............................................2-86, 4-20
last-minute ......................................................2-87
price agreements ............................................. 3-6
project prospectus...........................................2-35
standard drawings..................................2-92, 2-93

Right-of-way
box culvert details .........................................5-199
general............................................................2-50
manual (reference)......................................... A2-7
restrictions (TS&L narrative)............................2-64
utilities on structures .....................................5-201
utility permits...................................................2-53
vicinity maps ...................................................2-30

Riprap
box culvert details .........................................5-198
cofferdams..................................... 5-2, 5-25, 5-26
estimates ...............................................2-69, 2-72
foundation considerations ................................ 5-1
plan details......................................................4-23
scour prevention ....................................2-32, 2-60
substructure choices .......................................2-60

Roadway
clearances ..............................2-57, 5-204 – 5-207
combined quantities ........................................2-69
design standards (reference) ..........................2-54
footing detailing...............................................5-36
overtopping .....................................................2-57
plan details..................................5-1, 5-116, 5-198
plan review.............................................2-82, 2-83
protective fencing...............................5-193, 5-194
shoulder (bikeway) ..........................................2-76
utilities...........................................................5-201
width (checking) ..............................................2-84
width (TS&L) ...................................................2-64
wingwalls.........................................................5-33

Roadway Designer
barrier usage...................................................2-58
combined quantities ........................................2-69
final plans...............................................2-82, 2-83
permits............................................................2-53
project review..................................................2-54
roadway width ...............................................5-204
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Roadway engineering
advance plans ................................................ 2-83
attenuator design.......................................... 5-190
communication between sections ................... 2-47
deck overlays ............................................... 5-129
design and plan changes..................................3-2
design exceptions........................................... 2-55
final design timetable............................. 2-67, 2-68
final drawings.................................................. 2-86
final estimate ......................................... 2-69, 2-70
last-minute changes ....................................... 2-87
permit liaison ......................................... 2-52, 2-53
preliminary plans ............................................ 2-82
special provisions .................................. 2-78, 2-79
specifications for design .................................A2-4
standard drawings ...........................................2-2

Rock
footing embedment..................................5-1, 5-25

Rotational programs ....................................................... 1-74

Routing slips
Bridge and ODOT .......................................... 1-63

S

Safety
and accessibility requirements...................... 5-191
cables............................ 2-78, 5-182, 5-183, 5-191
clearances .................................................... 5-204
code (reference) .................................. 3-29, 5-191
cofferdams ..................................................... 3-29
concrete construction ............................ 3-21, 3-22
OSHA (falsework)........................................... 3-22
protective fencing ......................................... 5-194
roadside (reference) .......................................A2-2
temporary construction .......................... 3-19, 3-21
wingwalls ........................................................ 5-33

Safety factor
checking falsework plans................................ 3-22
falsework ............................................... 3-22, 3-24
floods.............................................................. 2-56
foundations.......................................................5-3
mechanical anchors...................................... 5-202
scour .............................................................. 2-60

Salem Area Map............................................................. 1-13

Salvage
existing name plates..................................... 5-199
items (special provisions) ............................... 2-78

Sandblasting
steel members.............................................. 5-161

Scales
drafting............................................................. 4-3

Scheduling
PCS ................................................................2-44
project .............................................................2-44

Scour
design .............................................................2-56
foundation design considerations .............. 5-1, 5-9
hydraulics report .............................................2-32
protection ........................................................2-60
reference...................................... 

2-55, 2-60, A2-3
retrofit projects ..............................................5-125
seal design considerations .....................5-25, 5-29
underwater inspection .....................................2-81

Scour files
general............................................................1-50

Screed
deck screeding...................5-84, 5-85, 5-97, 5-119

Sealers
crack .............................................................5-130
decks .................................................5-125, 5-154
poured joint ...................................................5-110

Seals
checking cofferdam plans ...............................3-30
concrete (general notes) .............................. A4-19
design considerations (footing) ............5-26 – 5-29
design example (footing) ........................5-30, 5-31
expansion joint seals........................5-110 – 5-115
footing details.........................................4-23, 4-30
foundation design considerations ............ 5-1, 5-29
professional engineer....................................... 2-5

Seats
beam elevations..............................................5-82
beam, drainage ...............................................5-43
bearing seats ...................5-34, 5-90, 5-107, 5-108
width (restrainer design)..................................5-68

Sections
drawing scales ................................................. 4-3
superstructure detail...............................4-28, 4-29
typical deck details.................................4-28, 4-29

Segmental
segmental construction ...................................5-93
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Seismic
cables....................................... 5-71, 5-182, 5-183
cables and turnbuckles ...................... 5-182, 5-183
column design ....................................... 5-49, 5-50
column hoops, spirals............................ 5-50, 5-53
construction costs........................................... 5-64
data (anticipated item) .................................... 2-70
deck joints .................................................... 5-110
design (reference) ................................ A2-1, A2-3
design costs ................................................... 5-64
design reference...............................................5-4
design, general .................................... 5-56 – 5-64
design/retrofit data sheet ..................................3-5
drilled shaft modeling...................................... 5-21
dynamic isolators............................................ 5-65
end bent height............................................... 5-36
foundation modeling .............................. 5-3 – 5-20
General Notes .................................. A4-16, A4-17
hold-downs ..................................................... 5-70
instrumentation............................................... 5-65
lateral earth restraint.........................................5-2
map ................................................................ 5-57
precast concrete piling.................................... 5-22
prioritization program...................................... 2-35
resin bonded anchors ........................ 5-150, 5-151
restrainer design.................................. 5-66 – 5-70
retrofit (special provisions).............................. 2-78
retrofits ......................................................... 5-210
soundwall loads ............................................ 5-188
structure modeling .......................................... 5-63
structure types................................................ 2-60
temporary structures..................................... 5-209
TS&L narrative................................................ 2-64
turnbuckles ................................................... 5-183
widening design................................... 5-58 – 5-60

Seismic Design/Retrofit Data Sheet
disposition ........................................................3-4
general .............................................................3-5
job record ....................................................... 2-45

Seismic instrumentation
general ........................................................... 5-64

Seismic Prioritization Program (BSPP)
general ........................................................... 2-35

Seismic Retrofit Coordinator
general ........................................................... 1-53

Service Center (Mall Copy center)
equipment available........................................ 1-35
fax machine .................................................... 1-62
general ........................................................... 1-31

Sewer lines
structure considerations................................ 5-202

Shear
added reinforcement .......................................5-80
concrete inserts......................................3-13, 5-68
connections...............................5-24, 5-151, 5-166
drilled shaft modeling ......................................5-21
fixed bent ........................................................5-38
foundation modeling...............................5-3 – 5-14
hinged bent .....................................................5-37
key (deck) .....................................................5-132
resin bonded anchors....................................5-151
seismic design .......................................5-62, 5-66
shoring (falsework).................................3-25, 3-26
timber beams (falsework)................................3-25
timber joists (falsework) ..................................3-24
wales (cofferdams)........................3-30, 5-26, 5-27

Shear Connectors
general ...................................... 

5-24, 5-151, 5-166

Shear Key
construction joints ................................5-86, 5-132

Shear Reinforcement
additional in beams .........................................5-80

Sheet piles
cofferdams...........................................3-28 – 3-30

Shop Drawing Coordinator
general............................................................1-54

Shop Drawing Transmittal Sheet
form ...............................................................3-11

Shop drawings
as constructed drawings .................................3-37
bearings ........................................................5-104
checking..........................................................3-11
construction assistance est. ...................2-80, 2-81
coordinator .............................................1-54, 3-11
design/plan revisions........................................ 3-2
distribution ......................................................3-10
luminaire, traffic, and sign supports......3-15 – 3-17
marking and stamping.....................................3-12
material inspectors......................................... A3-4
post-tension rebar ...........................................3-13
post-tension systems ......................................3-13
precast members ............................................3-13
steel ................................................................3-14
structural bearings ..........................................3-13
substituting materials ......................................3-13
transmittal form ...............................................3-11
welding details ...................................5-175, 5-176
working drawings ............................................. 3-8
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Shoring
associations (cofferdams)............................... 3-29
associations (falsework) ................................. 3-22
checking .............................................. 3-32 – 3-36
construction assistance estimate........... 2-80, 2-81
culvert design ............................................... 5-199
design checklists and summaries ................... 3-21
design reference, railroads ........................... 5-208
publications (falsework) .................................. 3-22
railroad ........................................................... 3-36
railroad detailing ........................................... 5-208
right-of-way concerns ..................................... 2-50
temporary construction ........................ 3-19, 5-209

Shoulder
barrier ................................................ 5-135, 5-136
bikeways.............................................. 2-76, 5-134
protective screening ..................................... 5-194
utilities .......................................................... 5-201
walkways (maintenance)............................... 5-192
widenings ....................................................... 5-60
widths ........................................................... 5-204

Shrinkage
anchor bolt tension ....................................... 5-153
bearing design................................... 5-103, 5-106
camber ..................................... 5-93, 5-167, 5-169
construction joints......................................... 5-132
design for........................................................ 5-32
falsework loading............................................ 3-27
joint design ...................................... 5-110 – 5-115
longitudinal restrainer design .......................... 5-69
pour schedules ............................................... 5-94
reinforcement ................................................. 5-72
timber ........................................................... 5-186
widening loads................................................ 5-47

Shuttle
park and ride ......................................... 1-29, 1-38
Salem-Portland............................................... 1-38

Shuttle Services
state ............................................................... 1-38

Sidewalks
bridge ends..................................................... 2-61
combination ............................ 5-133, 5-134, 5-136
curbs ............................................................ 5-136
end panels...................................................... 5-43
height ........................................................... 5-204
prestressed member considerations............... 5-81
protective screening .......................... 5-193, 5-194
reinforcement .................................... 5-155, 5-156
TS&L narrative................................................ 2-64
traffic ............................................................ 5-137
utility locations .............................................. 5-200
width (reference).................................. 2-55, 5-204

Sign bridges
galvanizing....................................................5-181
general..........................................................5-180
walkways.......................................................5-192

Sign Support Inventory
general..........................................................5-180

Signal Support
design manual.................................................. 2-2

Signals
anchor bolts ..................................................5-153
checking shop drawings.......................3-15 – 3-17
supports (general) .........................................5-180

Signs
anchor bolts ..................................................5-153
checking or designing ...................................... 3-5
checking shop drawings.......................3-15 – 3-17
design manual.................................................. 2-2
future allowances ..........................................5-180
inventory sheet.......................................3-5, 5-180
structure mounts ...........................................5-192
supports (general) .........................................5-180
walkways.......................................................5-180

Silicon Control
general..........................................................5-180

Simple spans
restrainer design .............................................5-69

Skew angle
deck plan detailing ..........................................4-26

Skewed
bearing pads .................................................5-101
bearings ........................................................5-107
box culverts...................................................5-199
deck screeding..............................................5-119
joints ..................................................5-112, 5-114
precast members ............................................5-81
rail joints........................................................5-146

Slabs
access holes .................................................5-192
bent details .....................................................5-33
bent width provisions.......................................5-44
bottom (details) ....................5-87, 5-93, 5-94, 5-95
construction joints ...........................................5-86
continuous CIP................................................5-97
deck (overlay) ...............................................5-130
prestressed ......................5-81, 5-93, 5-124, 5-156
prestressed details..........................................5-46
widenings........................................................5-88
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Slope paving
detailing.......................................................... 4-22
estimates........................................................ 2-74
usage ............................................................. 2-61

Sloped
Ground (soundwall) ...................................... 5-187
footings........................................................... 5-55
rails............................................................... 5-141

Slopes
box culvert .................................................... 5-199
bridge length................................................... 2-57
columns in ...................................................... 5-49
protection........................................................ 2-61
protection (estimates) ..................................... 2-72
riprap ................................................................5-1
wingwall construction...................................... 5-35
wingwall locations ........................................... 5-34

Soil
classification (LRFD) ...................................... 5-56
cofferdam considerations................................ 5-26
considerations (soundwalls)............... 5-187, 5-188
drilled shaft modeling...................................... 5-21
end bent design.............................................. 5-36
foundation modeling .........................................5-3
lateral earth restraint.........................................5-2
liquefaction ..................................................... 5-64
manual (reference) .........................................A2-4
seal sheet piling.............................................. 5-26
springs................................................... 5-5 – 5-20
strutted abutment design ................................ 5-36
surface (falsework) ......................................... 3-23
type (soundwall) ........................................... 5-187
wingwall construction...................................... 5-35

Soil pressure
end bents........................................................ 5-36
strutted abutments.......................................... 5-36
TS&L narrative................................................ 2-64

Soundwalls
design reference.............................................A2-1
general .............................................. 5-187, 5-189
on bridges..................................................... 5-188
on retaining walls.......................................... 5-188
pay limits ...................................................... 5-188
seismic load ................................................. 5-188
wind map (Fig).............................................. 5-189

Sources of information
general ........................................................... 1-42

Span lengths
effective.......................................................... 5-45

Special Assignments
general .................................................. 1-53, 1-54

Special Provisions
advance plans......................................2-77 – 2-79
anchor bolts ..................................................5-153
bearing replacement .....................................5-106
cable (general notes) ................................... A4-18
cables ..............................2-78, 5-71, 5-182, 5-183
checking cofferdam plans ....................3-29 – 3-31
checking falsework plans .....................3-22 – 3-28
checking shoring plans.........................3-32 – 3-36
collision post requirements............................5-206
construction sequences ..................................5-35
detour bridges ...............................................5-209
embankment placing sequence.......................5-35
final design......................................................2-67
final estimate..........................................2-69, 2-70
general.................................................2-77 – 2-79
high-early-strength concrete............................2-78
last-minute changes........................................2-87
low strength concrete ....................................... 3-6
miscellaneous steel.........................................2-73
overlays ............5-120, 5-121, 5-126, 5-128, 5-129
permits...................................................2-52, 2-53
pile capacities (general notes)...................... A4-18
processing ......................................................2-79
resin bonded anchors....................................5-152
salvage items..................................................2-78
steel ..............................................................5-159
temporary construction......................... 3-18 - 3-20
turnbuckles ...................................................5-183
waterproof membranes .................................5-157
welding.............................................5-174 – 5-176
working drawings ............................................. 3-8

Specialties
ATE drafter .....................................................1-54

Specialty lists
general............................................................1-54

Specification Writer
advance plans.................................................2-83
final plans...............................................2-86, 2-87

Specifications
anchor bolts ..................................................5-153
anticipated items.............................................2-70
backfilling ......................................................... 5-2
bearing..........................................................5-104
bridge section services..................................... 3-1
cables ...........................................................5-182
checking cofferdams.......................................3-29
checking falsework..................... 3-22, 3-24 -- 3-28
concrete bid items...........................................2-73
construction assistance estimate ....................2-80
construction problems...................................... 3-6
construction time estimate ..............................2-80
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Specifications (continued)

deck design .................................................. 5-109
design references ................................ A2-1 - A2-8
final design guide............................................ 2-67
final design timetable............................. 2-67, 2-68
final estimate .................................................. 2-69
high-early-strength concrete ........................... 2-78
last-minute changes ....................................... 2-87
listing bid items............................................... 2-69
live loading ..................................................... 5-32
low strength members ......................................3-6
maintenance repairs ....................................... 3-38
miscellaneous steel ........................................ 2-73
miscellaneous structures ................................ 2-62
overlays ........................................................ 5-131
new items ....................................................... 2-77
project discussion memo..................................3-2
project review ................................................ 2-54
rail ................................................................ 5-133
rail retrofit ..................................................... 5-140
railroad clearances .............................. 2-57, 5-208
railroad falsework ........................................... 3-23
railroad shoring............................................... 3-36
salvage items ................................................. 2-78
seismic design.......... 5-49, 5-56, 5-61 – 5-65, 5-68
seismic retrofit ................................................ 2-78
shop drawings ................................................ 3-11
soundwall design (reference)........................ 5-187
special provisions ................................ 2-77 – 2-79
steel.............................................................. 5-159
structure layout ............................................... 2-58
temporary construction drawings ........... 3-19, 3-20
timber design (reference).............................. 5-185
transmitting special provisions........................ 2-79
unchecked final estimate ................................ 2-74
welding ......................................................... 5-175
working drawings ..............................................3-9

Specifications Unit
advance plans and estimate ........................... 2-83
last-minute changes ....................................... 2-87
listing bid items............................................... 2-69
preliminary plans ............................................ 2-82
special provisions ................................ 2-77 – 2-79

Splices
column bars........................................... 5-53, 5-76
column hoops ........................................ 5-53, 5-54
general notes................................................A4-18
lap .................................................................. 5-76
mechanical ..................................................... 5-76
rebar labeling.................................................. 4-10
reinforcement ................................................. 5-77
seismic ........................................................... 5-62
spiral column ....................................... 5-50 – 5-52
steel beam.................................................... 5-161
steel pile ......................................................... 5-23
welded...................................... 5-76, 5-174, 5-179

Spread footings
checking temporary construction plans ...........3-23
foundation modeling....................... 5-4, 5-6 – 5-11
general considerations ..................................... 5-1
liquefaction potential .......................................5-64
seal design considerations ..............................5-29
seal design example .......................................5-30
soundwalls ....................................................5-188

Standard Drawings
access holes ........................................5-86, 5-192
beam stirrups ..................................................5-83
CAD Directory .................................................. 4-1
cantilever sign ...............................................5-180
development ...................................................2-92
distribution ......................................................2-93
files .................................................................2-93
final plan requirements....................................4-13
general............................................................2-92
joints .............................................................5-110
manual ............................................................2-92
precast beams ................................................5-93
project sheet numbering..................................4-14
protective fencing...............................5-136, 5-193
rails ....................................................5-137, 5-145
requesting .......................................................2-92
revising ...........................................................2-93
sign bridges ..................................................5-180
slab design......................................................5-81
soundwalls ....................................................5-187
steel ..............................................................5-159
stem flare........................................................5-86
structure design references.............................. 2-2
title block requirements ...................................4-13
use of ..............................................................2-92

Standard Specifications
General Notes.............................................. A4-16
seismic (general notes) ................................ A4-16
structure design references.............................. 2-2

State Archives
general.................................................. 1-52, A1-4

State Library
general............................................................1-57

Steel
anchor bolts ............................5-149, 5-153, 5-184
associations ...........................................3-22, 3-29
beam camber.....................................5-167, 5-169
bridges (structure types) .................................2-60
cables .............................................................2-78
cables (seismic) ........................5-67, 5-182, 5-183
checking cofferdam plans ....................3-29 – 3-31
check. falsework plans .........................3-22 – 3-28
checking shop drawings..................................3-14
column ............................................................5-53
corrosion protection............................5-154, 5-155
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Steel (continued)

design (general)............................... 5-159 – 5-173
design guide (reference)............................... 5-159
design reference.................................  A2-1 - A2-8
detailing............................................4-8, 4-9, 5-46
diaphragm beam.................................. 5-80, 5-186
drain pipe...................................................... 5-116
erection plans (checking shop drawings) ........ 3-19
estimates........................................................ 2-75
estimating....................................................... 2-73
flange butt welds........................................... 5-179
footing .................................................. 5-54, 5-64
girder details................................................... 4-29
girder widenings ........................................... 5-173
inspectors .......................................................A3-4
materials....................................................... 5-159
material identification.................................... 5-160
miscellaneous................................................. 2-73
pile embedment.............................................. 5-23
pile grade (general notes).............................A4-18
pile splices...................................................... 5-23
pile tips ........................................................... 5-23
piling............................................................... 5-22
rail posts...................... 5-135, 5-138, 5-144, 5-147
rails.................................................... 5-134, 5-137
reinforcement (general) .................................. 5-72
restrainer ........................................................ 5-66
rods (seismic) ................................................. 5-67
sheet pile manual ........................................... 3-30
sheet piles ............................................. 5-26, 5-29
shop drawing distribution ................................ 3-11
shop drawings ................................................ 3-11
silicon control................................................ 5-181
spirals............................................................. 5-50
splices ............................................................ 5-76
structures (utilities) .......................... 5-200 – 5-202
weathering...................................................... 2-61
weldiing ........................................... 5-174 – 5-179
welded girder lengths.................................... 5-161

Steel beams
checking falsework plans.....................3-24 -- 3-28
superstructure design ...................... 5-159 – 5-173
transportation lengths ................................... 5-161

Stiffeners
bearing ......................................................... 5-166
bearing (falsework) ......................................... 3-27
flange connections........................... 5-162 – 5-166
intermediate cross frame .............................. 5-162
intermediate web .......................................... 5-165
longitudinal timber ........................................ 5-185
web (falsework) .............................................. 3-27

Stirrups
beam .............................................................. 5-83
field bent (general notes) ..............................A4-19

Stock bar length
estimating .......................................................2-72
metric...................................................5-78, 5-218

Stock paths
stream crossings.............................................2-57

Storage
precast members ............................................3-13

Strand elongation
calculations (shop drawings) ...........................3-13

Stress
concrete pile ...................................................5-22

Stringers
stability (falsework)..........................................3-27
steel (falsework)..............................................3-26
timber (falsework) ..................................3-26, 3-27
timber (general notes) .................................. A4-20

Strip Seal
general...............................................5-110, 5-114

Structural Design Team
responsibilities .......................................... 1-3, 1-4

Structural steel
General Notes.............................................. A4-19
materials .......................................................5-159
seismic design ................................................5-66
superstructure design.......................5-159 – 5-173

Structure Cost Data Sheets
disposition........................................................ 3-4
preparation....................................................... 3-4

Structure Inventory and Appraisal Files
general............................................................1-50

Structure Mounted Signs
general..........................................................5-180

Structure number system
general.................................................2-37 – 2-43

Structure Widenings
cast-in-place ...................................................5-88
corrosion protection.......................................5-155
precast beams ..............................5-47, 5-48, 5-84
protective fencing..........................................5-193
steel ..............................................................5-173

Struts
cofferdam braces ...................................5-26, 5-27

Strutted
abutments .......................................................5-36
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Substituting
materials......................................................... 3-13

Substructure
Bent detailing....................................... 5-37 – 5-39
bridge length................................................... 5-33
choices ........................................................... 2-60
modeling................................................5-3 -- 5-20
quantities ........................................................ 2-69
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