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Permits (Preliminary Design) ............................................................................................11.2.5.3 
Pier Protection (Railroads)................................................................................................21.1.3.4 
Piers ......................................................................................................................................18.2 
 Columns ......................................................................................................11.6.3.3, 18.2.3 
 Construction Joints.....................................................................................................18.2.5 
 Distribution of Live Load..........................................................................................12.3.2.9 
 Dynamic Load Allowance ..........................................................................................18.2.9 
 General ......................................................................................................................11.6.3 
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 Hydraulic Considerations ........................................................................................11.2.2.9 
 Lateral Confinement Reinforcement ....................................................................14.3.1.5.1 
 Moment Magnification ..............................................................................................18.2.10 
 Pier Caps ....................................................................................................11.6.3.2, 18.2.2 
 Pier Walls ........................................................................................11.6.3.3, 18.2.3, 18.2.8 
 Reinforcement............................................................................................................18.2.4 
Pile Bents..........................................................................................................................11.6.3.3 
Pile Caps..................................................................See SPREAD FOOTINGS AND PILE CAPS 
Piles (Abutments).................................................................................................................18.1.8 
Piles, Driven.............................................................................................................11.7.2.2, 17.3 
 Battered Piles..........................................................................................................17.3.2.3 
 Downdrag Loads .....................................................................................................17.3.3.1 
 Group Effect ............................................................................................................17.3.3.4 
 Laterally Loaded Piles.............................................................................................17.3.3.3 
 MSE Walls..................................................................................................................23.2.3 
 Orientation...............................................................................................................17.3.2.5 
 Pile Connection Details ...........................................................................................17.3.2.6 
 Pile Length ..............................................................................................................17.3.2.1 
 Pile Loads ..................................................................................................................17.3.4 
 Prestressed Concrete Piles.....................................................................................17.3.1.3 
 Reinforced Pile Tips ................................................................................................17.3.2.2 
 Spacing ...................................................................................................................17.3.2.4 
 Steel H-Piles ...........................................................................................................17.3.1.2 
 Steel Pipe Piles .......................................................................................................17.3.1.1 
 Uplift Forces ............................................................................................................17.3.3.2 
Plain Elastomeric Bearing Pads......................................................................20.2.3, 20.3, 20.3.7 
Polymer Concrete Overlay................................................................................................22.5.3.2 
Polytetrafluoroethyl (PTFE) Sliding Surfaces....................................................................20.2.4.5 
PONTIS .......................................................................................... 28.2.1.2, 29.1, Appendix 29A 
Pony Trusses, Tubular Steel.............................................................................................23.6.2.3 
Post-Tensioning, External Pier Cap..................................................................................22.8.2.2 
Post-Tensioning Inspections................................................................................................26.2.2 
Post-Tensioning Institute (PTI) Post-Tensioning Manual...................................................10.4.14 
Post-Tensioning Tendons .................................................................................................22.6.2.4 
Pot Bearings .....................................................................................................................20.2.4.2 
Pourable Seals.....................................................................................................................19.2.6 
Precast, Post-Tensioned Concrete U-Girders ..................................................................11.5.6.3 
Precast, Prestressed Concrete Girders ..................................................................................14.5 
 Concrete Strength at Release.................................................................................14.5.2.2 
 Concrete Stress Limits ............................................................................................14.5.2.1 
 Debonded Strands ..................................................................................................14.5.4.4 
 Designer/Contractor ................................................................................................14.5.4.9 
 Diaphragms.............................................................................................................14.5.4.7 
 Fabrication Inspection ................................................................................................26.2.3 
 Flexural Resistance.................................................................................................14.5.4.5 
 Interface Shear........................................................................................................14.5.4.6 
 Loss of Prestress ....................................................................................................14.5.2.3 
 Prestressed Concrete I-Girder Sections .................................................................14.5.4.1 
 Skew .......................................................................................................................14.5.2.5 
 Sole Plates ..............................................................................................................14.5.4.8 
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 Steel-Reinforced Elastomeric Bearings .....................................................................20.3.8 
 Strand Transfer Length and Development Length ..................................................14.5.2.4 
Prefabricated Modular Walls..........................................................................................23.1.4.1.3 
Preformed Joint Filler...........................................................................................................19.2.4 
Prestressed/Precast Concrete Institute (PCI) Bridge Design Manual................................10.4.14 
Prestressed/Precast Concrete Institute (PCI) Design Handbook ......................................10.4.14 
Prestressing Bars.................................................................................................................14.2.5 
Prestressing Strands................................................................................................14.2.4, 14.3.3 
Prestressing Tendons ...........................................................................................14.3.3, 14.5.3.3 
Profile Grade Point/Line........................................................................................11.9.4.1, 16.3.2 
PTI — Post-Tensioned Box Girder Bridges .......................................................................10.4.14 
Public Involvement...............................................................................................................11.2.8 
p-y Curves.............................................................................................................17.1.4.3.2, 17.5 
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Qualifications, Bridge Inspection Personnel ........................................................................28.2.2 
Qualifications, NDT Personnel.............................................................................................26.1.2 
Qualifying Words.....................................................................................................................10.3 
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Radiographic Testing ........................................................................................................15.7.2.6 
Railroad Bridges .....................................................................................................................21.2 
Range of Applicability (Distribution Factors) ..................................................................13.1.2.2.2 
Rating (Load) Methodology...............................................................................................28.3.1.4 
Refined Analysis .....................................................................................................................13.2 
Rehabilitation, Bridge..................................................................see BRIDGE REHABILITATION 
Reinforced Concrete Boxes .................................................................................................23.3.1 
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 Abutments .....................................................................................................................18.1 
 Bar Sizes.................................................................................................................14.3.1.1  
 Bundled Bars...........................................................................................................14.3.1.9 
 CIP Concrete Slabs.......................................................................14.4.1.2, 14.4.5, 14.4.11 
 Columns .....................................................................................................................18.2.4 
 Concrete Cover .......................................................................................................14.3.1.2 
 Corrosion Protection ...................................................................................14.3.1.6, 16.1.1 
 Crack Control ..........................................................................................................14.1.2.4 
 Decks ..........................................................................................................16.2.1, 16.2.2.4 
 Development of Reinforcement...............................................................................14.3.1.7 
 Distribution ..............................................................................................................14.1.2.3 
 Drilled Shafts..............................................................................................................17.4.4 
 Fabrication Lengths.................................................................................................14.3.1.4 
 Lateral Confinement................................................................................................14.3.1.5 
 Limits for Flexural Steel...........................................................................................14.1.2.2 
 Materials.....................................................................................................................14.2.2 
 Spacing of Bars...........................................................................................14.3.1.3, 16.2.1 
 Splices.....................................................................................................................14.3.1.8 
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 Spread Footings.........................................................................................................17.2.8 
 Welded Wire...................................................................................................14.2.3, 14.3.2 
Resin Overlay ...................................................................................................................22.5.3.3 
RESPONSE 2000..................................................................................................................8.2.4 
Retain Pro ............................................................................................................................8.2.16 
Requests for Information (Construction) ...........................................................................25.3.4.1 
Right-of-Way and Utilities ........................................................................................11.2.4, 11.3.5 
Roadway Definitions ............................................................................................................11.9.3 
Roadway Cross Section........................................................................................11.9.4, 11.9.6.1 
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Routine Inspections ............................................................................28.2.6.3, 28.2.8.2, 28.2.8.3 
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SAP 2000...............................................................................................................................8.2.1 
Scheduling Bridge Inspections.............................................................................................28.2.8 
Scope of Work Definitions....................................................................................................10.2.4 
Scour  ............................................................................................11.2.2.4, 11.2.2.10, 22.8.2.1 
Scour Critical Bridges ..........................................................................................................28.2.7 
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Sectional Design Model .......................................................................................................14.1.2 
Segmental Concrete Box Girders .....................................................................................11.5.7.3 
Seismic Isolation Bearings....................................................................................20.2.5, 22.9.4.6 
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   18.1.3, 20.1.6, 22.9.1, 23.6.2.1 
Seismic Retrofit.......................................................................................................................22.9 
Seismic Risk Ratings ...........................................................................................................22.9.3 
Service Load Combinations ..............................................................................................12.1.3.2 
Settlement....................................................................................................11.4.8, 12.2.5, 17.2.7 
Shear Connectors ....................................................................................................15.6.2, 16.2.1 
Shear (Structural Concrete) ...................................................................14.1.2.5, 14.4.9, 14.5.3.7 
Sheet Pile Walls.............................................................................................................23.1.4.2.4 
Shop Drawings........................................................................14.5.3.10, 14.5.4.9.2, 23.2.7, 25.1, 
   Appendix 25A 
Shop Splices ......................................................................................................15.1.3.5, 15.7.3.1 
Shop Steel Fabrication.........................................................................................................26.2.1 
Sidewalks...........................................................................................................11.9.4.4, 16.5.1.4 
Sign Attachments.................................................................................................................16.5.5 
Sign, Signal and Lighting Structures.......................................................................................23.5 
Silane Seal........................................................................................................................22.5.3.7 
Skew ...............................................................................11.2.1.3, 11.9.5.3, 13.1.2.2.3, 13.2.2.3, 
  14.4.12, 14.5.2.5, 15.5.4.1, 16.2.1, 16.2.4, 
  16.3.2, 19.1.1 
Soil Nail Walls ................................................................................................................23.1.4.2.3 
Soil Stabilization................................................................................................................22.8.2.5 
Soldier Pile Walls ...........................................................................................................23.1.4.2.1 
Sound Barriers ........................................................................................................................23.4 
Span Arrangements (Structural Steel) ..............................................................................15.1.1.4 
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 Bearing Resistance and Eccentricity..........................................................................17.2.5 
 Depth..........................................................................................................................17.2.4 
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 Joints.......................................................................................................................17.2.9.1 
 MSE Walls..................................................................................................................23.2.2 
 Reinforcement............................................................................................................17.2.8 
 Settlement ..................................................................................................................17.2.7 
 Sliding Resistance......................................................................................................17.2.6 
 Stepped Footings ....................................................................................................17.2.9.2 
 Thickness ...................................................................................................................17.2.3 
Standard Specifications for Highway Bridges ..........................................................10.4.2, 23.6.2 
Standard Specifications for Structural Supports for  
  Highway Signs, Luminaires and Traffic Signals......................................................10.4.11, 23.5 
Stay-in-Place Forms ............................................................................................................16.2.3 
Steel Girders ........................................................................see COMPOSITE STEEL GIRDERS 
Steel-Reinforced Elastomeric Bearings .....................................20.2.2, 20.3, 20.3.6, 20.3.8, 20.4 
Steel Rolled Beams .............................................................................................................15.1.2 
Steel Superstructure Rehabilitation 
 Condition Surveys and Tests .....................................................................................22.4.3 
 Techniques....................................................................................................................22.7 
Steel Thickness (Minimum)..................................................................................................15.5.2 
Steel Welded Plate Girders..................................................................................................15.1.2 
Stiffeners..............................................................................................................................15.6.3 
StrainWedge .........................................................................................................8.2.12, 17.1.4.3 
Strength Load Combinations ............................................................................................12.1.3.1 
Strengthening (Steel Superstructures)..............................................................................22.7.2.3 
Strip Method (Deck Design).................................................................................................16.1.2 
Strip Seal Joint.....................................................................................................................19.2.2 
Structural Concrete Design.....................................................................................................14.1 
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Structure Number Assignment........................................................................................28.2.12.4 
Strut-and-Tie Model .............................................................................................................14.1.3 
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 Condition Surveys and Tests .....................................................................................22.4.4 
 Strengthening Techniques ............................................................................................22.8 
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 Abutments ..................................................................................................................11.6.2 
 Piers ...........................................................................................................................11.6.3 
Sufficiency Rating ...............................................................................................22.1.3, 28.2.12.3 
Superelevation ...................................................................................................11.2.1.6, 11.9.5.1 
Superstructure Depth............................................................................................11.3.5, 11.5.1.4 
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Live-Load Surcharge..................................................................................................12.3.6 
Thermal Loads ...........................................................................................................12.3.4 
Vehicular Live Load....................................................................................................12.3.2 

Transverse Construction Joints ........................................................................................16.2.5.2 
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Uniform Building Code .......................................................................................................10.4.14 
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