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Backfill 
 See: Abutments 
   
 
Barrier 
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   ....................................................... 1.9.4 
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 bearing installation .................................... 1.14.1.5 
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 general  ...................................................... 1.6.4 
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 removal  ................................................. 1.13.1.4 
 restrainer  ................................................. 1.17.8.2 
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 concrete fillets ........................................... 1.5.7.10 
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 stiffener connections ................................... 1.6.1.3 
  
 
Bottom slab 
 See: Slabs 
  
 
Box beams 
 See: Box girders 
  
 
Box culvert 
 See: Culvert 
  
 
Box girders 
 access  ................................................... 1.5.7.6 
   .............................................. 3.19.2.1-2 
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 concrete strength ........................................ 1.5.6.1 
 corrosion protection ..................................... 1.26.3 
 deck requirements ...................................... 1.5.6.1 
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   ...................................................... 1.3.1 
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   .....................................................  2.6.1 
   ...................................................... 2.7.6 
 falsework  ................................................. 1.5.10.3 
 form removal ..............................................  1.5.7.7 
 interim reinforcement .................................. 1.5.5.3 
 skewed design ............................................ 1.5.7.8 
   ................................................... 1.5.8.1 
 span range ................................................... 3.17.1 
 steel  ...................................................... 1.6.1 
 strand placement ........................................ 1.5.8.8 
 structure type ............................................... 3.21.4 
 utilities  ............................................... 3.14.10.5 
 ventilation ................................................... 1.5.7.6 
  
 
Bracing 
 cofferdams ................................................ 1.38.6.2 
 connection plates ........................................ 1.6.1.3 
 cross frames ............................................... 1.6.1.3 
 details  ...................................................... 1.6.1 
 falsework  .................................................... 1.38.4 
 
  
 

Bracket 
 overhang , falsework .................................... 1.38.4 
 utilities  ................................................ 3.14.10.4 
   ................................................ 3.14.10.6 
   ................................................ 3.14.10.7 
 
 
Breaking strength 
 cable, wire rope ......................................... 1.1.11.2 
   ..................................................... 1.21.2 
   ..................................................... 1.21.3 
   ..................................................... 1.21.5 
  (restrainer design) ..................... 1.17.8.2 
 safety cable .................................................. A1.21 
 turnbuckles ................................................... 1.21.4 
   ..................................................... A1.21 
 
 
Bridge (s) 
 design standards ......................................... 1.2.1.1 
 ID markers ................................................... 3.22.2 
 large or unusual ........................................... 3.17.1 
   ..................................................... 3.17.3 
   ..................................................... 3.10.9 
 log - bridge names .......................................... 2.4.1 
 name plates - existing .................................. 3.22.1 
 numbers  .................................................... 2.8.3.1 
 raising  ........................................................1.29  
 repair and strengthening ..................................1.30 
   ........................................................1.32 
   ....................................................... 1.3.2 
   ....................................................... A3.9 
  
 
Buildings under ODOT bridges 
 general  ..................................................... 1.4.11 
 
 
Butt weld 
 See: Welds 
 
 
 
 
 
   C 
 
 
Cable  
 See: Wire Rope 
   
 
CAD 
 archiving files ..................................................2.10 
 cell libraries .................................................... 2.1.3 
 detailing  ......................................................... 2.2 
 directory setup ................................................ 2.1.1 
 drawing identification tag ................................ 2.3.1 
 drawing scales ............................................... 2.1.6 
 files  ....................................................... 2.1.2 
 menus  ....................................................... 2.1.4 
 microstation models ....................................... 2.1.2 
 revisions  ..................................................... 2.7.10 
 scales  ....................................................... 2.1.6 
 seed files  ....................................................... 2.1.5 
 text  ....................................................... 2.2.1 
 tutorials  ....................................................... 2.1.4 
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Calculation books 
                deliverable ..................................................... 1.2.3 
 design deviations ........................................... 3.9.9  
 documentation ............................................... 3.5.4 
 general  .................................................... 3.10.7 
 
 
Calculations 
 design checks ................................................ 3.5.7 
 falsework  .................................................... 1.38.4 
 footing stiffness ......................................... 1.10.4.2 
 general  .................................................... 3.10.7 
 scour  ................................................. 1.10.3.1 
 TS&L  .................................................... 3.9.14 
  
 
Camber 
 beam seat adjustment .............................. 1.5.6.2.3 
 concrete beams (CIP) .................................... 1.5.7  
  (precast)......................................... 1.5.8 
   ................................................... 1.5.9.2 
 diagram  ...................................................... 1.5.9 
   ................................................... 1.6.1.8 
 diagram (detailing) ...................................... 2.7.7.3 
 steel beams ................................................ 1.6.1.8 
 
 
Cantilever 
 beam reinforcing ...................................... 1.5.5.1.5 
   ................................................... 1.5.5.4 
 dynamic isolators ......................................... 1.17.7 
 support towers ............................................ 1.5.8.6 
 timber  ...................................................... 1.8.2 
 wingwall  ................................................. 1.11.2.3 
 
 
Cast-in-place 
 box girder  .................................................... 3.17.1  
   ...................................................... 1.5.7 
   ...................................................... 1.5.8 
 camber diagrams ........................................ 1.5.9.1 
 closure pours ............................................... 1.5.10 
 decks  ...................................................... 1.9.1 
   ................................................. 1.5.10.5 
   .................................................... 3.17.1 
 deflections .................................................. 1.5.7.1 
 reinforcing, cover ......................................... 1.26.2 
 shortening ................................................... 1.5.8.1 
 superstructure ................................................ 1.5.7 
   .................................................... 3.18.2 
 widenings  ................................................. 1.5.7.11 
 
 
Catch basins 
 deck drainage .............................................. 1.24.1 
 plan details .................................................... 2.6.1 
   ...................................................... 2.7.3 
   ...................................................... 2.7.6 
 
 
Cathodic protection 
 piles…………………………………………….1.26.5 
 systems ………………………………………1.26.2 
  ………………………………………3.10.9 
 
 
Catwalk 
 inspection .................................................... 3.19.2 
 
 

Cement 
 high-early strength ....................................... 1.9.4.7 
 
 
Chain link 
 See: Protective Screening 
 
 
Chamfer 
 segmental construction................................ 1.5.8.5 
 
 
Changes 
 See: Revisions 
  
 
Check List 
 rail selection .............................................. 1.13.1.2 
 quality control forms ....................................... A3.4 
   ....................................................... A3.5 
 TS&L, Final Design, Checking ........................ 3.3.8 
   ....................................................... A2.6 
 
 
Check prints 
 plotting prints .................................................. 2.8.1 
 
 
Checking (er) 
 design  ....................................................... 3.5.7 
 drilled shaft ................................................ 1.10.4.3 
 general  ....................................................... 3.5.8 

  ....................................... 3.4.1 
  .................................... A3.4.3 

 seismic design ........................................... 1.17.2.4 
   
 
Chevrons 
 See: Attenuators 
 
 
Clear zone 
 See also: Horizontal clearance 
 columns  ..................................................... 3.18.2 
 
 
Clearance (s) 
 bearing seat .............................................. 1.14.1.5 
 buildings  ..................................................... 3.20.2 
 construction ............................................... 3.14.4.2 
   .................................................... 2.7.3.9 
 cross frames................................................ 1.6.1.3 
 diagrams  ....................................................... 2.6.3 
 falsework  ..................................................... 1.29.2 
 horizontal  ..................................................... 1.38.1 
   .................................................. 3.14.4.2 
 inspection walks ........................................... 3.19.2 
 protective fencing ......................................... 1.13.3 
   ................................................... 3.21.10 
 railroad  ................................................ 3.14.11.3 
   .................................................... 2.7.3.8 
 reinforcing steel ........................................ 1.5.5.1.2 
  (shear) ......................................... 1.5.5.4 
   ..................................................... 1.26.3 
 roadway  .................................................. 3.14.4.2 
 structure  .................................................. 3.14.4.1 
 structure types .............................................. 3.17.1 
   ..................................................... 3.18.2 
   ....................................................... 1.8.2 
 temporary work ............................................ 1.38.1 
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 timber deck .................................................... 1.8.2 
 vertical (detailing) ........................................... 2.6.3 
 waterway  ................................................. 3.14.7.2 
 wildlife crossing ......................................... 3.14.8.1 
   .................................................... 3.18.3 
 
 
Closure pour 
 deck  ...................................................... 1.9.1 
  (screeding) ..................................... 1.9.2 
 end bents  ................................................. 1.11.2.4 
   ............................................... 1.11.2.13 
 pour schedules ............................................ 1.5.10 
   ................................................... 1.6.1.9 
 utilities  ............................................... 3.14.10.4 
 widenings  ................................................ 1.5.6.2.6 
   ................................................. 1.5.7.11 
   ................................................. 1.6.1.13 
   
 
Coating 
 See also: Wire Rope 
 color  .................................................... 3.21.8 
 concrete finish................................................ 1.5.2 
   ...................................................... 1.5.4 
 epoxy  .................................................... 1.26.2 
   .................................................... 1.26.3 
 galvanized ..................................................... 1.6.3 
 new or existing metal .................................. 1.6.3.4 
   ................................................... 1.6.3.5 
 piles  .................................................... 1.26.5 
 prestressing strands ..................................... 1.26.2 
 spiral reinforcement .................................. 1.11.3.6 
 steel girders ................................................... 1.6.1 
 weathering steel .......................................... 1.6.1.1 
  
 
Cofferdam 
 design example ......................................... 1.38.6.2 
 foundation considerations ......................... 1.38.6.1 
   ............................................ 3.24.11.2-3 
 general  .................................................... 1.38.6 
 resource protection ................................... 3.14.8.2 
 size  ................................................. 1.10.3.1 
 underwater construction ............................ 1.10.3.1 
 water removal ........................................... 1.10.3.1 
   ................................................. 1.38.6.2 
 
 
Collision posts 
 clearance diagram ...................................... 2.7.3.8 
 railroad  .................................................... 1.38.1 
 
 
Column 
 aesthetics .................................................... 3.21.5 
 aggregate size .......................................... 1.11.3.5 
 cofferdams ................................................ 1.38.6.2 
 collision force ................................................. 1.3.4 
 concrete(general notes) ............................... A2.7.3 
 design, general ......................................... 1.11.3.5 
   ........................................... 1.10.5.5(12) 
 detailing  ................................................. 1.11.3.1 
   ................................................... 2.7.7.3 
 drain pipe  .................................................... 1.24.6 
 effect on span ........................................... 1.11.3.1 
 hoops  ................................................. 1.11.3.8 
  at bottom ................................. 1.11.3.10 
 in median  ................................................ 3.18.2(1) 
   ................................................. 1.13.2.1 

 in slopes  .................................................. 1.11.3.4 
 locations  ................................................ 3.18.2(1) 
 p/s piles as ................................................ 1.10.5.4 
 plastic hinging .................................... 1.10.5.5(12) 
   .................................................. 1.11.3.5 
 pour schedule ............................................ 1.5.10.4 
 raising  ..................................................... 1.29.1 
 reinforcement in footings (Fig) ................ 1.5.5.1.10 
  clearance ................................... 1.11.3.7 
  bundled bars........................... 1.5.5.1.15 
  shear ........................................... 1.5.5.4 
  spiral ......................................... 1.11.3.6 
 restrainer design .................................... 1.17.8.3-4 
 seismic considerations ................................. 3.24.9 
   .................................................. 1.17.2.2 
   .................................................. 1.17.3.1 
  category B,C and D ................1.17.3.1-2  
  (general notes) ............................ A2.7.3 
 single column modeling .......................... 1.17.8.3-4 
 sloped footings ........................................ 1.11.3.12 
 splices  .................................................. 1.10.5.5 
 steel fabrication ........................................... A2.7.3 
 vertical bar splice ...................................... 1.11.3.9 
 widening  .................................................. 1.17.2.1 
 
 
Composite 
 See also: FRP 
 concrete-beam-deck .................................... 1.5.6.1 
   .................................................. 1.5.10.4 
 deck overlays ................................................. 1.9.4 
 load deflection curves ................................ 1.10.4.2 
 rail joints  .................................................. 1.13.1.3 
 shear connectors ......................................... 1.6.1.7 
 timber-concrete .............................................. 1.8.2 
 
 
Compressible filler 
 utility holes .............................................. 3.14.10.4 
 
 
Compression 
 development length .................................. 1.5.5.1.8 
 flanges  ....................................................... 1.6.1 
 flange stiffeners ........................................... 1.6.1.3 
   .................................................... 1.6.1.4 
 joint / seals ................................................ 1.14.2.1 
 welds  .................................................... 1.6.2.3 
 
 
Computer 
 See: CAD 
 See: Software 
  
 
Concrete 
 See also: Box girder 
  Cast in Place 
  Precast 
  Prestressed 
 aesthetics ........................................................3.21 
 anchors  ........................................................1.20 
 anchor bolts.................................................. 1.20.1 
 bearing seat ........................................... 1.14.1.5-6 
 camber  .................................................... 1.5.9.1 
 cast-in-place ...................................................1.5.7  
  decks .............................................. 1.9.1 
 classes ........................................................... 1.5.1 
 see: closure pour  
 coloring  ..................................................... 3.21.8 
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   ...................................................... 1.5.2 
 compressive strength ..................................... 1.5.1 
 construction joints ....................................... 1.5.7.5 
   ................................................. 1.5.10.1 
   ................................................. 1.5.10.5 
   ...................................................... 1.9.3 
 cover  ................................................ 1.5.5.1.2 
   .................................................... 1.26.2 
  (general notes) ............................. A2.7.3 
 creep  ............................................... 1.5.8.1(2) 
   ................................................... 1.5.9.1 
 see: crossbeam 
 curing  ...................................................... 1.5.4 
 deck  ...................................................... 1.9.1 
   .................................................... 1.26.3 
  (crack control) ................................ 1.9.1 
  (general notes) ............................. A2.7.3 
 deflection  ............................................... 1.5.7.1(2) 
   ............................................... 1.5.8.1(4) 
 detailing  ...................................................... 2.2.4 
   ...................................................... 2.7.7 
 dimensioning ................................................. 2.2.3 
 drilling holes in .......................................... 1.20.2.3 
 elastomeric nosings .................................... 1.9.4.7 
 end panels ................................................... 1.23.1 
 finish  ...................................................... 1.5.2 
 general  ...................................................... 1.5.1 
 inserts  ............................................. 1.17.8.2(7) 
 joint (fillers) ....................................... 1.14.2.1 
  (setting) ........................... 1.14.2.1(3)-(4) 
 membranes .................................................. 1.26.4 
 modulus  ...................................................... 1.5.1 
 overlays  ...................................................... 1.9.4 
 p/s elements .................................................. 1.5.6 
 pile  ................................................. 1.10.5.4 
 post-tensioned ............................................... 1.5.8  
  (general notes) ............................. A2.7.3 
 pour schedule ................................................ 2.7.9 
   .................................................... 1.5.10 
 precast members ........................................... 1.5.6 
 rails  .............................................. 1.13.1.1.2 
 reinforcement ................................................  1.5.5 
 repair   ....................................................... 1.32 
  (bonding agents) ............................ 1.5.3 
 restrainer design ................................... 1.17.8.2(1) 
 sealer  ................................................... 1.9.4.7 
   .................................................... 1.26.2 
 segmental construction ............................... 1.5.8.5 
 shear lugs ................................................. 1.17.8.2 
 shortening, p/t ......................................... 1.5.8.1(3) 
 shrinkage  ................................................ 1.5.5.1.3 
   ............................................... 1.5.8.1(2) 
   ................................................... 1.5.9.1 
 strengthening .................................................. 1.30 
 structure types ............................................. 3.17.1 
 vibration  ...................................................... 1.9.1 
   ................................................. 1.11.2.4 
  
 
Conduit 
 attachments ............................................ 3.14.10.6 
 electrical (plan detailing) ................................ 2.7.6 
 encased in concrete ................................ 3.14.10.4 
 expansion joint .......................................... 1.14.2.2 
 utility  ............................................... 3.14.10.3 
 
 
Connections 
 bents  .............................................. 1.11.2.4-6 
 bolted  ...................................................... 1.6.4 

 concrete anchors .......................................... 1.20.2 
 cross frame  ................................................ 1.6.1.3 
 falsework  ..................................................... 1.38.4  
 mechanical ............................................. 1.5.5.1.11 
 reinforcement ......................................... 1.5.5.1.11 
 seismic  ..................................................... 1.17.2 
  (general notes) ............................ A2.7.3 
 slip-critical ...................................................... 1.6.4 
 soundwalls ................................................... 1.15.2 
 structure widening .................................... 1.5.6.2.6 
   .................................................. 1.5.7.11 
   .................................................. 1.11.3.3 
 timber  ....................................................... 1.8.3 
 turnbuckles ................................................... 1.21.2 
 utilities  ................................................ 3.14.10.4 
 wire  ..................................................... 1.21.2 
 
 
Construction 
 accelerated bridge construction (ABC) ............3.24 
 anchor drilling ............................................ 1.20.2.2 
 bearing pad ............................................... 1.14.1.6 
 bents  .................................................. 1.11.2.4 
   .................................................. 1.11.3.1 
 bridge raising methods ................................. 1.29.1 
 cost  ..................................................... 1.17.5 
   ..................................................... 3.10.5 
 deck  .................................................... 1.6.1.9 
  overlay......................................1.9.4.7-9 
 general notes .............................................. A2.7.3 
 joint  ....................................................... 1.9.3 
   .................................................... 1.5.7.5 
 pour schedules ............................................. 1.5.10 
 revisions  ..................................................... 2.7.10 
 schedule  ..................................................... 3.10.6 
 segmental ................................................... 1.5.8.5 
 shear keys ................................................... 1.5.7.5 
 stay-in-place forms .................................... 1.5.7.12 
 support  ........................................................3.12 
 temporary works ..............................................1.38 
 timber (general notes) ................................. A2.7.3 
 underwater ..................................................  1.10.3 
 widening  .................................................. 1.11.3.3 
 wingwall  .................................................. 1.11.2.3 
  
 
Consultants 
 transfer of electronic files .................................. 2.9 
 quality plans ................................................... 3.5.3 
 
 
Continuous 
 beam, reinforcement ................................... 1.5.6.1 
 bridges (types) ............................................. 3.17.1 
   ..................................................... 3.18.2 
 deck  (placement) .............................. 1.5.6.2.1 
   .................................................. 1.5.10.5 
   .................................................... 1.6.1.9 
   (reinforcement) ......................... 1.5.6.2.4 
   .................................................... 1.5.5.3 
   .................................................... 1.5.5.5 
  (restrainer) .............................. 1.17.8.3-4 
 pour schedule ............................................ 1.5.10.1 
   .................................................. 1.5.10.3 
   .................................................. 1.5.10.5 
   ....................................................... 1.9.3 
 segmental construction................................ 1.5.8.5 
 shear connectors ......................................... 1.6.1.7 
 steel span bridges ....................................1.6.1.5-7 
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Contract 
 methods  .................................................... 3.24.3 
 plans, general .............................................. 3.10.3 
  (existing structure) ......................... 2.4.2 
   ...................................................... 2.6.1 
   ................................................... 2.7.3.1 
  (metric conversion)........................ A3.91 
 
 
Contractor 
 bridge name plates ...................................... 3.22.1 
 constructability ............................................... 1.9.2 
   ................................................. 1.10.5.5 
   ................................................. 1.17.2.5 
 lateral earth restraint .................................... 1.10.2 
 pour schedules ......................................... 1.5.10.1 
   ................................................... 1.6.1.9 
 qualifications .................................................. 1.6.1 
  (weld) .......................................... 1.6.2.1 
 staged construction ................................... 1.5.10.6 
 underwater falsework ................................ 1.10.3.1 
 wingwall construction ................................ 1.11.2.3 
  
 
Cope 
 gusset plates .............................................. 1.6.1.3 
 
 
Corbel 
 end panel  ................................................... 1.9.4.7 
   .................................................... 1.23.1 
 
 
Corrosion protection 
 attachments to structures ........................ 3.14.10.6 
 epoxy injection .......................................... 1.30.2.3 
 galvanizing .................................................. 1.6.3.1 
 general   ...................................................... 1.26 
 marine environment .................................. 1.26.1-2 
 overlay warrants ......................................... 1.9.4.5 
 piling  .................................................... 1.26.5 
   ................................................. 1.10.5.4 
 silicon control .............................................. 1.6.3.3 
 steel girders ................................................... 1.6.1 
 waterproofing membrane ............................. 1.26.4 
 weathering steel .......................................... 1.6.1.1 
 wire rope  .................................................... 1.21.1 
 
 
Cost 
 seismic  .................................................... 1.17.5 
 bearings  ................................................. 1.6.1.12 
   ................................................. 1.14.1.1 
 data ............................................................. 3.11.3 
  .................................................................... 3.17.1 
 estimate ....................................................... 3.10.5 
 overlay  ...................................................... 1.9.4 
 rail retrofit /upgrade.................................... 1.13.1.2 
 recoating  ................................................... 1.6.3.5 
 reinforcement .................................... 1.5.5.1.16-17 
 steel girders ................................................... 1.6.1 
 structure types ............................................. 3.17.1 
 utility  ............................................... 3.14.10.7 
 welding  ................................................... 1.6.2.1 
 
 
County 
 bridge number................................................ 2.4.2 
 epoxy injection .......................................... 1.30.2.3 
 hydraulics ................................................. 3.14.7.2 

 location map ................................................... 2.6.2 
 membrane policy .......................................... 1.26.3 
 name  ....................................................... 2.4.2 
 roads  ..................................................... 3.18.3 
 
 
Cover 
 column design ........................................... 1.11.3.5 
 concrete  ................................................. 1.5.5.1.2 
   ..................................................... 1.26.3 
  (drilled shafts) ............................ 1.10.5.5 
 spread footings ............................................. 1.10.1 
 plates  .................................................. 1.10.5.4 
 
 
Crash cushion 
 See: Attenuator 
 
 
Crash test 
 curb height ................................................ 1.13.1.1 
   ............................................... 1.13.1.1.4 
   .................................................. 3.14.4.2 
 rails  ..................................................... 1.13.1 
  
 
Creep 
 anchor bolts............................................... 1.20.1.1 
 bearings   .................................................. 1.14.1.2 
   .................................................. 1.14.1.3 
 camber diagrams......................................... 1.5.9.1 
 CIP  ..................................................... 3.17.1 
 deck (joints) .................................................... 1.9.1 
 elastic effect ................................................ 1.5.8.1 
 encasing end beams ................................... 1.5.6.1 
 expansion joint setting ............................... 1.14.2.1 
 integral abutment design ........................... 1.11.2.4 
 post-tension................................................. 1.5.8.1 
 restrainer design ....................................... 1.17.8.3 
 
 
Cross-frame 
 at bents  .................................................... 1.6.1.6 
   .................................................... 1.2.1.6 
 intermediate ................................................ 1.6.1.3 
 utilities  ................................................ 3.14.10.4 
 
 
Crossbeam 
 access holes ............................................... 1.5.7.6 
 bearing replacement .................................. 1.14.1.4 
 column reinforcing ..................................... 1.11.3.6 
 concrete aggregate ................................... 1.11.3.5 
 detailing  ....................................................... 2.7.5 
  (deck plan) ..................................... 2.2.4 
  (superstructure) ........................... 2.7.7.3 
 effective span ............................................ 1.11.3.1 
 elevation  ................................................. 1.5.6.2.3 
 plastic capacity .......................................... 1.11.3.6 
   .................................................. 1.17.2.2 
   .................................................. 1.17.2.3 
 reinforcing ................................................ 1.5.5.1.5 
   ............................................... 1.5.5.1.17 
   .................................................... 1.5.5.3 
   .................................................... 1.5.5.4 
 transverse restrainer ................................. 1.17.8.4 
 width provisions ....................................... 1.11.2.13 
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Cross Reference 
 BDDM – AASHTO LRFD articles .................... A1.2 
 
 
Cultural Resources 
 general  ................................................. 3.14.8.2 
 
 
Culvert (s) 
 general, design ............................................ 1.12.1 
 hydraulic data detailing ............................... 2.7.3.3 
 rails over  .............................................. 1.13.1.1.7 
 utilities  .................................................. 3.14.10 
   ............................................... 3.14.10.4 
  
 
Curb 
 attenuator design ...................................... 1.13.2.1 
 deck drainage .............................................. 1.24.1 
   ............................................ 3.14.10.4.1 
 height  .............................................. 1.13.1.1.4 
   ................................................. 3.14.4.2 
 on p/s slabs ................................................ 1.5.9.2 
 pour schedule ........................................... 1.5.10.4 
 presence and location ............................... 1.13.1.1 
   .............................................. 1.13.1.1.4 
   ................................................. 1.13.1.2 
 rails on  ................................................. 1.13.1.1 
   ................................................. 1.13.1.2 
 reinforcing .................................................... 1.26.3 
 sidewalk  ................................................. 1.13.1.1 
   .............................................. 1.13.1.1.4 
 superstructure detailing .................................. 2.7.6 
   ................................................... 2.7.7.2 
  
 
Cure (ing) 
 concrete  ...................................................... 1.5.4 
 LMC & SFC placement .............................. .1.9.4.8 
 overlay time ............................................... .1.9.4.7 
 bearing seat .............................................. 1.14.1.6 
 
 
Curve (d) 
 girder  ................................................... 1.5.6.1 
   ...................................................... 1.6.1 
   ................................................... 1.6.1.3 
 dimensioning (intersection angle) ................... 2.7.3 
  (bent intersection) .......................... 2.7.6 
 post-tension ducts ....................................... 1.5.8.1 
 protective screening ..................................... 1.13.3 
 structure type (selection) ............................. 3.17.1 
  (detailing) ..................................... 3.21.3 
 vertical  ................................................... 1.6.1.8 
   ...................................................... 1.9.2 
 
 
 
 
 

D 
 
 
Datum 
 City of Portland ........................................... 2.7.3.2 
 North American Vertical .............................. 2.7.3.2 
 National Geodetic Vertical ........................... 2.7.3.2 
 plan and elevation details ............................... 2.6.1 
   ................................................... 2.7.3.2 
 

 
Dead load 
 bearings  .................................................. 1.11.2.6 
 bents  .................................................. 1.11.3.1 
 camber  .................................................... 1.5.9.1 
   .................................................... 1.6.1.8 
 crossbeam capacity ..................................... 1.5.5.3 
 deck forms ..................................................... 1.3.1 
   ................................................. 1.5.6.2.1 
 downdrag  .................................................. 1.10.5.4 
 falsework  ....................................................... 1.9.2 
 general  ....................................................... 1.3.1 
 overlay loading ............................................ 1.9.4.7 
 seismic loading .......................................... 1.17.2.2 
   .................................................. 1.17.8.4 
 soundwall  ................................................. 1.15.2-3 
 structure raising ........................................ 1.29.2-3 
 structure widening .................................... 1.5.6.2.6 
   ............................................... 1.5.6.2.11 
   .................................................. 1.5.7.11 
   .................................................. 1.6.1.13 
   .................................................. 1.11.3.3 
 utilities  ....................................................... 1.3.1 
 wearing surface .............................................. 1.3.1 
 wingwall construction ................................ 1.11.2.3 
 
 
Deck 
 access holes ............................................... 1.5.7.6 
 beam seat elevation ................................. 1.5.6.2.3 
 camber (build-up) ........................................ 1.5.9.2 
   .................................................... 1.6.1.8 
 clearances (rebar) .................................... 1.5.5.1.2 
 closure pours .................................................. 1.9.1 
 concrete  ....................................................... 1.5.1 
 construction joint ............................................ 1.9.3 
 continuous over bent ................................ 1.5.6.2.2 
   .................................................... 1.5.5.5 
 continuous reinforcement ......................... 1.5.6.2.4 
 corrosion protection .................................. 1.26.3-4 
 cracking control .............................................. 1.9.1 
 design and detailing ....................................... 1.9.1 
 drainage  ..................................................... 1.24.1 
 elevations, plan details ................................... 2.7.6 
 falsework  ..................................................... 1.38.4 
 formwork  .................................................. 1.5.7.12 
   ...................................................  1.5.7.7 
   ................................................. 1.5.6.2.1 
 general  ......................................................... 1.9 
 general notes .............................................. A2.7.3 
 interim reinforcement ................................... 1.5.5.3 
 joints  ..................................................... 1.14.2 
  blockouts .............................. 1.14.2.1(2) 
  details ............................................. 2.7.9 
  rail ............................................. 1.13.1.9 
 overhang  .................................................... 1.5.8.3 
   .................................................... 1.5.8.7 
   ................................................ 3.18.2(3) 
   ..................................................... 3.21.4 
 overlays  ......................................................  1.9.4 
 plan detail references .................................. A2.7.1 
 plan detailing .................................................. 2.1.6 
   ....................................................... 2.7.5 
   ....................................................... 2.7.6 
 pour schedule ............................................... 1.5.10 
 pour sequence ......................................... 1.5.6.2.7 
   .................................................... 1.6.1.9 
 precast deck panels .................................... 1.9.1.1 
 screed  ....................................................... 1.9.2 
 stirrups  ................................................. 1.5.6.2.5 
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   ................................................... 1.5.6.1 
 striping, durable inlaid .................................... 1.9.1 
 structure widening, pre-cast ..................... 1.5.6.2.6 
  cast-in-place ............................. 1.5.7.11 
  steel .......................................... 1.6.1.13 
  corrosion protection...................... 1.26.3 
 timber  ...................................................... 1.8.2 
 typical section detailing ............................... 2.7.7.2 
 utility installations .................................... 3.14.10.4 
 vibrations during placement ........................... 1.9.1 
  
 
Deficient 
 cracks  ................................................. 1.30.2.3 
 rails  ................................................. 1.13.1.2 
  (retrofit) ..................................... 1.13.1.2 
  
 
Definitions …………………………………………..A1 
 
 
Deflection (s) 
 camber (beam) .............................................. 1.5.9 
   ................................................... 1.6.1.8 
              (diagrams) ......................................... 1.5.9 
   ................................................... 1.6.1.8 
              (shrinkage) ..................................... 1.6.1.8 
 cast-in-place ........................................... 1.5.7.1(2) 
 closure pour ............................................. 1.5.6.2.6 
 elastic  ................................................. 1.17.8.2 
 foundation modeling..................................... 1.10.4 
 interim reinforcement .................................. 1.5.5.3 
 longitudinal restrainer ................................ 1.17.8.3 
 overlay effect .............................................. 1.9.4.1 
 pile footing ............................................ 1.10.4.2(3) 
 precast  ............................................... 1.5.8.1(4) 
 required to activate ................................... 1.10.4.2 
 screeding  ...................................................... 1.9.2 
 single mode response ............................... 1.17.8.3  
 timber decks .................................................. 1.8.2 
 
 
Delamination 
 deck overlays .............................................. 1.9.4.5 
 deck preparation ....................................... 1.9.4.10 
 
 
Design 
 accessibility standards .................................... 3.19 
 alternate designs ..................................... 3.17.3(1) 
 anchor bolts ................................................. 1.20.1 
 anchors (concrete) ....................................... 1.20.2 
 attenuators ................................................... 1.13.3 
 bearings  ....................................................... 1.14 
 bents  ................................................. 1.11.2-3 
 bolts and connections .................................... 1.6.4 
 buildings under bridges ................................ 3.20.2 
 cables and turnbuckles ................................... 1.21 
 camber  ...................................................... 1.5.9 
   ................................................... 1.6.1.8 
 CIP superstructures ....................................... 1.5.7 
 clearances ................................................ 3.14.4.2 
 cofferdams and seals ................................... 1.38.6 
 columns  ................................................. 1.11.3.5 
 concrete strength ........................................... 1.5.1 
 culverts  .................................................... 1.12.1 
 deck  ......................................................... 1.9 
 deck drainage ................................................. 1.24 
 deck overlays ................................................. 1.9.4 
 deviation  ...................................................... 1.2.2 

 drilled shafts .............................................. 1.10.4.3 
   .................................................. 1.10.5.5 
 dynamic isolators.......................................... 1.17.7 
 falsework  ..................................................... 1.38.4 
   ..................................................... 1.29.2 
 flood  ..................................................... 3.14.7 
 foundation modeling ..................................... 1.10.4 
 foundations .................................................. 1.10.5 
 fundamental decisions .....................................3.17 
   ........................................................3.18 
 hydraulic   ..................................................... 3.14.7 
 joints  ..................................................... 1.14.2 
 loads  ......................................................... 1.3 
 pile foundations ......................................... 1.10.5.4 
 precast elements ............................................ 1.5.6 
 process  ......................................................... 3.3 
 protective screening ..................................... 1.13.4 
 rails  ........................................................1.13 
 retaining structures ....................................... 1.11.1 
 scour  ....................................................... 1.3.5 
   .................................................. 3.14.7.3 
 security design considerations ...................... 3.20.1 
 seismic  ........................................................1.17 
 sign, signal and luminaire supports ..................1.27 
 soundwalls ......................................................1.15 
 spread footings .......................................... 1.10.5.3 
 standards  ....................................................... 1.2.1 
 steel structures ................................................. 1.6 
 strutted abutments ..................................... 1.11.2.5 
 support towers ............................................. 1.5.8.6 
 temporary works ..............................................1.38 
 timber  ......................................................... 1.8 
 underwater ................................................... 1.10.3 
 welding  ....................................................... 1.6.2 
 wingwall  .................................................. 1.10.4.2 
   ............................................... 1.11.2.2-3 
 utilities  ................................................... 3.14.10 
 
 
Design checks 
 general  ....................................................... 3.5.7 
 quality process ............................................... 3.5.1 
   ....................................................... 3.5.4 
 

 
Designer 
 communication with drafter .......................... 2.1.2.1 
   ....................................................... 2.4.1 
   ......................................................... 2.5 
 qualifications .................................................. 3.5.8 
 revisions  ..................................................... 2.7.10 
 roles & responsibilities .................................... 3.4.1 
 seal on plans .................................................. 2.4.3 
  
 
Detail references 
 final  plans ...................................................... 2.7.1 
 numbers  .................................................... A2.7.1 
 plan detail ....................................................... 2.7.1 
   ....................................................... 2.7.6 
 
 
Detailing 
 backwalls  ................................................ 1.11.2.10 
 bents  ....................................................... 2.7.8 
 CIP superstructures ........................................ 1.5.7 
 columns(seismic)....................................... 1.11.3.5 
 concrete  ....................................................... 2.2.4 
 decks  ....................................................... 1.9.1 
   ....................................................... 2.7.6 
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 dimensioning ................................................. 2.2.3 
 drainage  .................................................... 1.24.6 
 drawing scales ............................................... 2.1.6 
 galvanizing .................................................. 1.6.3.2 
 interior bents ................................................ 1.11.3 
 joints  ...................................................... 1.9.1 
   ...................................................... 1.9.3 
 miscellaneous ................................................ 2.7.8 
 post-tensioned structures ...........................  1.5.8.8 
 practices  ......................................................... 2.2 
 precast  ................................................... 1.5.6.2 
 reinforcing ...................................................... 2.2.6 
 segmental construction ............................... 1.5.8.5 
 seismic  ................................................. 1.17.2.3 
 sheet layout ...................................................... 2.7 
 steel structures ................................................. 1.6 
 structural steel ............................................... 2.2.5 
 superstructure ................................................ 2.2.6 
 timber structures ............................................... 1.8 
 TS&L  ......................................................... 2.6 
 using standard drawings ............................. 1.2.1.2 
   ...................................................... 2.4.2 
   ...................................................... 2.7.2 
 utilities  ............................................... 3.14.10.4 
 
 
Detour 
 bridges  ................................................. 1.38.2-3 
 plan and elevation details ............................ 2.7.3.1 
 traffic handling .......................................... 1.14.5.1 
 
 
Development of reinforcement 
 anchors  .................................................... 1.20.2 
 compression ............................................ 1.5.5.1.8 
 flexural  .............................................. 1.5.5.1.13 
 hooks required .......................................... 1.11.3.9 
   ................................................ 1.5.5.1.9 
 longitudinal  .......................................... 1.17.2.3(2) 
 tension  ................................................ 1.5.5.1.7 
 
 
Diamond grinding 
 class I deck prep ....................................... 1.9.4.10 
 
 
Diaphragm 
 access holes ............................................... 1.5.7.6 
 beam reinforcement .................................... 1.5.5.5 
 beam restraint .......................................... 1.5.6.2.2 
   ................................................ 1.5.6.2.8 
 delayed pour ............................................ 1.5.6.2.6 
 detailing  ................................................... 2.7.7.3 
 drain holes .................................................. 1.5.7.8 
 intermediate cross frames (steel) ................ 1.6.1.3 
  (concrete) ................................. 1.5.6.2.8 
 jacking requirement................................... 1.14.1.4 
 seismic  ................................................. 1.17.8.2 
 steel  ...................................................... 1.6.1 
   ................................................... 1.6.1.6 
 structure widening (steel) .......................... 1.6.1.13 
  (concrete) ................................. 1.5.6.2.6 
 timber structures ............................................ 1.8.3 
 utility attachment ..................................... 3.14.10.4 
 
 
Dimension (ing) 
 bearing seat .............................................. 1.14.1.5 
   ................................................. 1.14.1.6 
 column  ................................................. 1.11.3.5 

 concrete  ....................................................... 2.2.4 
 examples  ....................................................... 2.2.3 
 general  ....................................................... 2.2.3 
 plan & elevation .............................................. 2.7.3 
 precision  ....................................................... 2.2.3 
 reinforcing ...................................................... 2.2.6 
   ....................................................... 2.2.7 
 steel  ....................................................... 2.2.5 
 
 
Dowels 
 end panels ................................................... 1.23.1 
 footing  .................................................. 1.11.3.9 
 pile cap  ............................................... 1.5.6.2.10 
 
 
Draft (ing)(ers) 
 archiving  ........................................................2.10 
 as-constructed .............................................. 2.7.10 
 CAD files  ....................................................... 2.1.2 
 cell libraries .................................................... 2.1.3 
 computer aided ................................................ 2.1 
 detailing  ......................................................... 2.2 
 dimensioning .................................................. 2.2.3 
 directory setup ................................................ 2.1.1 
 guidelines ......................................................... 2.1 
 lead duties ........................................................ 2.5 
 line work  ....................................................... 2.2.2 
 menus  ....................................................... 2.1.4 
 scales  ....................................................... 2.1.6 
 seed files  ....................................................... 2.1.5 
 signing title block ............................................ 2.4.2 
   ....................................................... 2.4.3 
 text  ....................................................... 2.2.1 
 
 
Drain (age) (s) 
 beam seat ............................................... 1.11.2.11 
 bottom slab details ...................................... 1.5.7.8 
 deck  ..................................................... 1.24.1 
 deck plan details ............................................ 2.6.1 
   .................................................... 2.7.3.1 
   ....................................................... 2.7.6 
 detailing  ..................................................... 1.24.6 
   .................................................... 2.7.8.2 
 direct discharge ............................................ 1.24.5 
 galvanizing .................................................. 1.6.3.2 
 general  ........................................................1.24 
 overlays  .................................................... 1.9.4.1 
 utilities  ................................................ 3.14.10.5 
 wearing surface .............................................. 1.9.1 
 
 
Drawings 
 as constructed ............................................. 2.1.3.1 
   ....................................................... 2.7.2 
   ..................................................... 2.7.11 
 borders  ......................................................... 2.3 
 changes  ....................................................... 2.7.2 
 final drawing numbers .................................... 2.4.1 
 identification tags............................................ 2.1.2 
 layout for large projects .................................. 2.7.1 
 plotting  ....................................................... 2.3.1 
   ......................................................... 2.8 
 project completion ....................................... 2.1.3.1 
 requesting numbers ........................................ 2.4.1 
 revisions  ..................................................... 2.7.10 
 scales  ....................................................... 2.1.6 
 standard   ...................................................... 2.1.1 
 title block numbers ......................................... 2.4.2 
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Drill (ed) (ing) 
 concrete anchors ........................................ 1. 20.2 
 holes in concrete ....................................... 1.20.2.3 
 holes for strengthening ............................. 1.30.2.2 
 holes (utility attachments) ....................... 3.14.10.6 
 
 
Drilled shafts 
 capacity  ................................................. 1.10.5.5 
 downdrag  ............................................. 1.10.5.5(4) 
 embedment ............................................... 1.10.5.5 
 foundation modeling.................................. 1.10.4.3 
 general  ................................................. 1.10.5.5 
 group effects ......................................... 1.10.5.5(8) 
 settlement ............................................. 1.10.5.5(7) 
 spacing  ............................................. 1.10.5.5(8) 
 testing  ........................................... 1.10.5.5(11) 
 uplift  ............................................. 1.10.5.5(5) 
 
 
Dynamic Isolators 
 general  .................................................... 1.17.7 
 
 
 
 
 
   E 
 
 
Earthquake 
 See: Seismic 
 column details ........................................... 1.11.3.5 
 foundation design (spread footings) .......... 1.10.5.3 
  (piles) ........................................ 1.10.5.4 
  (drilled shafts) ........................... 1.10.5.5 
 restraint details ........................................ 1.5.6.2.9 
  (deck plan details) .......................... 2.7.5 
  (general notes) ............................. A2.7.3 
 
 
Economics 
 steel girder ........................................... 1.6.1(5)-(6) 
 structure layout ............................................ 3.18.2 
 structure type ............................................... 3.17.1 
 
 
Elastic(ity) 
 analysis (seismic) ..................................... 1.10.4.2 
   ................................................. 1.17.2-3 
 modulus  ...................................................... 1.5.1 
 seismic restrainer design ............................. 1.17.8 
 shortening (loads) .......................................... 1.3.1 
  (post-tensioned) .......................... 1.5.8.1 
  (support towers) .......................... 1.5.8.6 
  (bearings) .................................. 1.14.1.3 
 
 
Elastomeric 
 bearing pads ............................................. 1.14.1.2 
 joint uses  ................................................. 1.14.2.1 
 pad clearance ........................................... 1.14.1.5 
 placement ................................................. 1.14.1.5 
 nosing  ................................................... 1.9.4.7 
 
 
Electrical Conduit 
 access  ............................................... 3.14.10.3 
 at expansion joints .................................... 1.14.2.2 
 deck plan details ............................................ 2.7.6 

Electronic Files 
 drawing database ........................................... 2.8.3 
 transfer to consultants ...................................... 2.9 
 
 
Elevation view 
 bent  .................................................... 2.7.8.3 
 final plan sheet ............................................ 2.7.3.2 
 general  .................................................... 2.7.3.2 
 longitudinal beams ...................................... 2.7.7.4 
 railroad clearance ........................................ 2.7.3.8 
 TS&L sheet ...................................................... 2.6 
 
 
Elevations 
 bearing pad .................................................. 1.14.1 
 bottom of beam ......................................... 3.14.7.2 
 bottom of footing ....................................... 1.10.5.3 
   .................................................... 2.7.3.2 
   .................................................... 2.7.7.3 
 datum  .................................................... 2.7.3.2 
 cofferdam water ........................................... 1.38.6 
 cofferdam water level ................................... 1.38.6 
 deck plan notes .............................................. 2.7.6 
 design flood ............................................... 3.14.7.1 
 end bent  .................................................. 1.11.2.4 
   .................................................. 1.11.2.6 
 footing  .................................................. 3.14.7.1 
 high water ................................................. 3.14.7.2 
 scour depth ............................................... 3.14.7.1 
 top of crossbeam ...................................... 1.5.6.2.3 
 top of footing ............................................. 3.14.7.1 
   .................................................. 1.11.2.4 
 top of slab ................................................... 1.5.9.2 
 wingwall  .................................................. 1.11.2.2 
   .................................................. 1.11.2.3 
 
 
Embankment 
 accelerated construction ............................. 3.24.12 
 liquefaction ................................................ 1.10.5.6 
   ..................................................... 1.17.4 
 placement  ................................................ 1.11.2.3 
 rail joint  .................................................. 1.13.1.3 
 riprap  .................................................. 3.14.7.1 
 scour  .................................................. 3.17.7.3 
 stability  .................................................. 1.10.5.7 
 
 
Embedment 
 drilled anchors ........................................... 1.20.2.2 
 footing  .................................................. 1.10.3.2 
 shaft sockets ............................................. 1.10.5.5 
 pile fixity  .................................................. 1.10.5.4 
 pile details ................................................. 1.11.2.6 
 rail post  ............................................... 1.13.1.1.7 
 soundwall pilaster footings ........................... 1.15.1 
 
 
End bents 
 See: Bents 
  
 
End panel 
 ABC  ..................................................... 3.24.8 
 concrete  ...................................................... .1.5.1 
 general  ........................................................1.23 
   ................................................ 1.11.2.12 
 overlays  .................................................... 1.9.4.7 
 general notes .............................................. A2.7.3 
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 reinforcement ............................................... 1.26.3 
 utilities  ............................................... 3.14.10.4 
 
 
Engineering judgement 
 design deviations ........................................... 1.2.2 
 foundation modeling.................................. 1.10.4.2 
 overlays  ................................................... 1.9.4.5 
 structure modeling .................................... 1.17.2.4 
 
 
Environmental 
 cultural resources ..................................... 3.14.8.2 
 deck drainage .............................................. 1.24.5 
 general  .................................................... 3.14.8 
 permitting  ................................................. 3.14.8.1 
 structure appearance ................................... 3.18.2 
   .................................................... 3.21.1 
 weathering steel .......................................... 1.6.1.1 
 wildlife passage ........................................ 3.14.8.1 
 
 
Epoxy 
 anchors  ................................................. 1.20.2.1 
 bonding agents .............................................. 1.5.3 
 coated reinforcement ..................................... 1.5.5  
   ...................................................... 1.9.4  
   ....................................................... 1.26 
 concrete overlay ............................................ 1.9.4 
 grout  ................................................. 1.20.2.4 
 
 
Epoxy coat (ed)(ing) 
 corrosion protection ........................................ 1.26 
 prestress steel (General Notes) ................... A2.7.3 
 reinforcement (overlays) ................................ 1.9.4 
 reinforcement (General Notes) ..................... A2.7.3 
 
 
Erection 
 feasibility .................................................. 3.17.1(6) 
 joint setting .................................................... 1.3.6 
 steel  ...................................................... 1.6.1 
 welding  ...................................................... 1.6.2 
 
 
Estimate 
 added seismic design costs ......................... 1.17.5 
 cable costs ................................................... A1.2.5 
 deck overlays ................................................. 1.9.4 
 final  ....................................................... 3.10 
 seismic  ................................................. 1.10.4.2 
 TS&L  .................................................... 3.9.12 
 
  
Excavation 
 adjacent to buildings .................................... 3.20.2 
 adjacent to railroads ................................ 3.14.11.3 
 cofferdam  ................................................. 1.38.6.2 
 end bents  ................................................. 1.11.2.7 
 footings (undisturbed material) ..................... 1.10.2 
 limits  .................................................... 1.10.2 
 utilities  ............................................ 3.14.10.4.1 
 
 
Existing beams 
 widenings  ................................................ 1.5.6.2.6 
   ................................................. 1.5.7.11 
   ................................................. 1.6.1.13 
 

Existing bridge 
 buildings under ............................................. 3.20.2 
 detour  ..................................................... 3.14.5 
 footings  .................................................. 1.10.3.1 
 information only plans .................................. 2.7.10 
 listing drawing numbers ................................ 2.7.10 
 microstation models .................................... 2.1.2.1 
 names  ....................................................... 2.4.1 
 plan and elevation details ............................... 2.6.1 
 rails  ..................................................... 1.13.2 
 utility attachments....................................... 3.14.10 
 widening  ..................................................... 3.17.1 
 
 
Existing footings 
 footing plan details ......................................... 2.7.4 
 buildings adjacent to ..................................... 3.20.2 
 
 
Expanded polystyrene 
 removal  .................................................. 1.11.2.8 
 
 
Expansion 
 bearing  .................................................. 1.14.1.3 
 footing modeling ........................................... 1.10.4 
 joint blockouts ........................................... 1.14.2.1 
   .................................................. 1.6.1.11 
 joint couplings (conduit) ............................. 1.14.2.1 
 joint details ................................................ 1.14.2.1 
   .................................................... 2.7.3.2 
   ....................................................... 2.7.6 
 joints  .................................................. 1.11.2.6 
   .................................................. 1.14.2.1 
 support condition detailing .............................. 2.6.3 
   .................................................... 2.7.3.2 
 
 
Expansion joint 
 access  ..................................................... 3.19.2 
 detailing  .................................................. 1.14.2.1 
 joint filler  .................................................. 1.14.1.6 
   .................................................. 1.13.1.9 
  preformed .................................. 1.14.2.1 
 integral bent .............................................. 1.11.2.4 
 overlays  ....................................................... 1.9.4 
 rail detailing .................................................. 1.13.1 
 replacement .............................................. 1.14.1.4 
 seals  .................................................. 1.14.2.1 
 seismic  .................................................. 1.17.2.2 
   .................................................. 1.17.8.2 
 setting  .................................................. 1.14.2.1 
 welding  ....................................................... 1.6.2 
 
 
Experimental features 
 general  ................................................ 3.17.3(3) 
 
 
 
Remaining is under “Re-Construction”  
for October 2015 Update. 
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