
 

 

 

BRIDGE DETAILING GUIDE 

September 2016 
   BRIDGE DIVISION 
 

 



 

Bridge Detailing Guide i TxDOT September 2016 

Table of Contents 

Chapter 1:   Overview 

Section 1 — Overview .......................................................................................................... 1-2 

Chapter 2:   Department Specific Information 

Section 1 — Introduction ...................................................................................................... 2-2 

Section 2 — Bridge Related Glossary .................................................................................. 2-3 

Section 3 — Bridge Standards ............................................................................................ 2-10 

Section 4 — Map Information ............................................................................................ 2-11 
County Map .................................................................................................................................... 2-11 

District and Headquarters Map ....................................................................................................... 2-12  

County/Distrcit Listing ................................................................................................................... 2-13 

 

Section 5 — Information Sheet for Structural Design ........................................................ 2-15 

Section 6 — Specification/Special Provision Usage .......................................................... 2-16 

Section 7 — Plan Sheet Set ................................................................................................ 2-17 
Requirements and Sequencing........................................................................................................ 2-17 

Preferred Order of Standards .......................................................................................................... 2-19 

Chapter 3:   Global Information 

Section 1 — Introduction ...................................................................................................... 3-2 

Section 2 — Decimal Tables ................................................................................................ 3-3 
Decimal Foot Table .......................................................................................................................... 3-3 

Decimal Inch Table .......................................................................................................................... 3-3 

Section 3 — Useful Math Formulae ..................................................................................... 3-4 

Section 4 — Curve Information ........................................................................................... 3-5 
Vertical Curves ................................................................................................................................. 3-5 

Horizontal Curves ............................................................................................................................. 3-6 

Section 5 — Conversion Information ................................................................................... 3-7 

Section 6 — Materials Information ...................................................................................... 3-8 

Chapter 4:   General Sheet Detailing Information 

Section 1 — Introduction ...................................................................................................... 4-2 

Section 2 — Sheet Information ............................................................................................ 4-3 
Detailing Sheet ................................................................................................................................. 4-3 

Title Block ........................................................................................................................................ 4-4 

P.E. Seal ........................................................................................................................................... 4-5 

Layout Sheets ................................................................................................................................... 4-6 

Section 3 — Line Weights and Styles .................................................................................. 4-7 

Section 4 — Working Scales Information ............................................................................ 4-8 



Table of Contents (continued) 

 

Bridge Detailing Guide ii TxDOT September 2016 

 

Section 5 — Text Information .............................................................................................. 4-9 
Text Fonts ......................................................................................................................................... 4-9 

Text Sizes and Weights .................................................................................................................. 4-10 

Text Usage ...................................................................................................................................... 4-11 

Section 6 — Dimensioning Information ............................................................................. 4-13 

Section 7 — Detailing Tolerances ...................................................................................... 4-14 

Chapter 5:   Reinforced Concrete Information 

Section 1 — Introduction ...................................................................................................... 5-2 

Section 2 — Concrete Types ................................................................................................ 5-3 
Classes and Usage ............................................................................................................................ 5-3 

Aggregate ......................................................................................................................................... 5-4 

Section 3 — Reinforcing Information .................................................................................. 5-5 
Table of Standard Reinforcing Bars ................................................................................................. 5-5 

Typical Bar Labeling ........................................................................................................................ 5-6 

Reinforcing Development Length and Class B Splices .................................................................... 5-7 

Concrete Slab Reinforcing Class B Lapped Splices ......................................................................... 5-9 

Typical Bar Bends – 90° Anchorage Hook .................................................................................... 5-10 

Typical Bar Bends – 180° Anchorage Hook .................................................................................. 5-11 

Typical Bar Bends – Stirrup and Tie Bars ...................................................................................... 5-12 

Section 4 — Typical Bar Cover Requirements .................................................................. 5-13 

Chapter 6:   Structural Steel Information 

Section 1 — Introduction ...................................................................................................... 6-2 

Section 2 — ASTM Designations and Meanings ................................................................. 6-3 
Bridge Structures .............................................................................................................................. 6-3 

Non-Bridge Structures ...................................................................................................................... 6-3 

Section 3 — Plate and Shape Designations .......................................................................... 6-4 

Section 4 — Welded Connections Detailing ........................................................................ 6-5 
Welding Symbols ............................................................................................................................. 6-5 

Example Weld Symbols ................................................................................................................... 6-7 

Section 5 — Bolted Connection Detailing ........................................................................... 6-8 
Types of Bolts .................................................................................................................................. 6-8 

High-Strength Bolting Terms and Definitions.................................................................................. 6-9 

High-Strength Bolt Reference Tables ............................................................................................. 6-10 

Chapter 7:   Foundations 

Section 1 — Introduction ...................................................................................................... 7-2 

Section 2 — Foundation Information ................................................................................... 7-3 
FD Standard ...................................................................................................................................... 7-3 

Drilled Shafts .................................................................................................................................... 7-3 

Pilings ............................................................................................................................................... 7-4 

Footings ............................................................................................................................................ 7-4 

Unique Drilled Shaft Footing Example ............................................................................................ 7-6 



Table of Contents (continued) 

 

Bridge Detailing Guide iii TxDOT September 2016 

 

Section 3 — Foundation Layouts ......................................................................................... 7-7 
Foundation Layouts Checklist .......................................................................................................... 7-8 

Foundation Layout Examples ........................................................................................................... 7-8 

Chapter 8:   Typical Bridge Layout Sheets 

Section 1 — Introduction ...................................................................................................... 8-2 

Section 2 — General Information ......................................................................................... 8-2 
Bridge Layouts ................................................................................................................................. 8-2 

Proper Titles for Bridge Layouts ...................................................................................................... 8-4 

Section 3 — Bridge Layout Sheet Checklist ........................................................................ 8-5 
Preliminary Data Required ............................................................................................................... 8-5 

Completed Layout ............................................................................................................................ 8-6 

Section 4 — Example Layout Sheets ................................................................................... 8-9 
Underpass Example ........................................................................................................................ 8-10 

Stream Crossing Example .............................................................................................................. 8-11 

Railroad Overpass Example ........................................................................................................... 8-12 

Railroad Underpass Example ......................................................................................................... 8-13 

Overpass Example .......................................................................................................................... 8-14 

Section 5 — Parameters and Tolerances ............................................................................ 8-15 
Columns and Drilled Shafts ............................................................................................................ 8-15 

Roadway Width .............................................................................................................................. 8-15 

Miscellaneous ................................................................................................................................. 8-15 

Section 6 — Plan View ....................................................................................................... 8-16 
Plan View Example ........................................................................................................................ 8-16 

Partial Interior Plan View, Checklist Items .................................................................................... 8-17 

Partial End Plan View, Checklist Items .......................................................................................... 8-18 

Section 7 — Elevation View .............................................................................................. 8-19 
Elevation View Example ................................................................................................................ 8-19 

Above Structure Elevation View, Checklist Items ......................................................................... 8-19 

On Structure Elevation View, Checklist Items ............................................................................... 8-20 

Section 8 — Test Hole/Boring Log Details ........................................................................ 8-21 
Introduction .................................................................................................................................... 8-21 

Test Hole Example ......................................................................................................................... 8-21 

Soil and Bedrock ............................................................................................................................ 8-22 

Section 9 — Typical Transverse Section ............................................................................ 8-25 
Transverse Section Example .......................................................................................................... 8-25 

Section 10 — Title Block ................................................................................................... 8-26 
Title Block Example ....................................................................................................................... 8-26 

Chapter 9:   Typical Estimated Quantities Sheet and Bearing Seat Elevations 

Section 1 — Introduction ...................................................................................................... 9-2 

Section 2 — Checklist .......................................................................................................... 9-3 
Estimated Quantities ......................................................................................................................... 9-3 

Bearing Seat Elevations .................................................................................................................... 9-3 

Section 3 — Example Sheets ................................................................................................ 9-4 



Table of Contents (continued) 

 

Bridge Detailing Guide iv TxDOT September 2016 

 

Table of Estimated Quantities Example ........................................................................................... 9-4 

Section 4 — Quantity Tolerances ......................................................................................... 9-6 

Section 5 — Bearing Seat Elevations ................................................................................... 9-7 
Bearing Seat Elevations Examples ................................................................................................... 9-7 

Tx Girder Bearing Seat Elevations Example .................................................................................... 9-7 

Box Beam & Slab Beam Cap Elevation Points Example ................................................................. 9-8 

U-Beam Bearing Seat Elevations Example ...................................................................................... 9-8 

U-Beam Bearing Pad Taper Report Example ................................................................................... 9-9 

Appendix A: Prestressed Concrete I-Girder Spans 

Section 1 — Overview ..............................................................................................................3 

Section 2 — Superstructure ......................................................................................................4 
General Information ............................................................................................................................ 4 
Example Sheets ................................................................................................................................... 5 
Example – With 0 º Skew .................................................................................................................... 6 
Example – With 0 º Skew .................................................................................................................... 8 
Example – With Skew ....................................................................................................................... 10 
Example – With 0º Skew and horizontal curvature ........................................................................... 16 
Example – With Skew and horizontal curvature ............................................................................... 19 
Example – With Skew and variable width ........................................................................................ 22 
Sheet Checklist .................................................................................................................................. 26 
Common Parameters and Calculations .............................................................................................. 28 
Prestressed I-Girder Details ............................................................................................................... 29 
Typical Reinforcing Steel Details ...................................................................................................... 35 
Miscellaneous Slab Information ........................................................................................................ 41 
Miscellaneous Details ........................................................................................................................ 44 
General Notes, Title Block, and P.E. Seal ......................................................................................... 46 

Section 3 — Abutments ..........................................................................................................48 
General Information .......................................................................................................................... 48 
Example Sheets ................................................................................................................................. 49 
Sheet Checklist .................................................................................................................................. 57 
Parameters and Calculations .............................................................................................................. 60 
Wingwall Length Parameters and Calculations ................................................................................. 63 
Foundation Parameters and Calculations ........................................................................................... 64 
Plan View .......................................................................................................................................... 67 
Elevation View .................................................................................................................................. 69 
Main Section Details ......................................................................................................................... 70 
Wingwall Details ............................................................................................................................... 72 
Corner Details .................................................................................................................................... 73 
Bar Details ......................................................................................................................................... 74 
Bars A Details ................................................................................................................................... 75 
Bars H Details ................................................................................................................................... 76 
Bars L Details .................................................................................................................................... 77 
Bars S Details .................................................................................................................................... 78 
Bars U Details without Breakback .................................................................................................... 79 
Bars U Details with Breakback ......................................................................................................... 80 
Bars V Details ................................................................................................................................... 81 
Bars wH Details ................................................................................................................................. 82 
Bars wS Details ................................................................................................................................. 83 
Bars wV Details ................................................................................................................................. 84 
Miscellaneous Details ........................................................................................................................ 85 

    Bearing Pad Details ......................................................................................................... .................. 86 



Table of Contents (continued) 

 

Bridge Detailing Guide v TxDOT September 2016 

 

   Waterproofing Details ........................................................................................................................ 87 

Waterstop Details .............................................................................................................................. 88 
Shear Keys ......................................................................................................................................... 89 
Typical Table of Estimated Quantities .............................................................................................. 89 
General Notes, Title Block, and P.E. Seal ......................................................................................... 90 

Section 4 — Typical Interior Bents ........................................................................................91 
General Information .......................................................................................................................... 91 
Example Sheets ................................................................................................................................. 92 
Sheet Checklist .................................................................................................................................. 97 
Parameters ......................................................................................................................................... 99 
Simple Interior Bent ........................................................................................................................ 100 
Main Section Examples ................................................................................................................... 102 
Bar Details ....................................................................................................................................... 103 
Bars A Details ................................................................................................................................. 104 
Bars B Details .................................................................................................................................. 105 
Bars S Details .................................................................................................................................. 106 
Bars T Details .................................................................................................................................. 107 
Bars U Details ................................................................................................................................. 107 
Miscellaneous Details ...................................................................................................................... 108 

    Bearing Pad Details ......................................................................................................... ................ 110 

Pedestal Bearing Seat Details .......................................................................................................... 110 
Pedestal Section ............................................................................................................................... 111 
Waterproofing Details ..................................................................................................................... 113 
Shear Keys ....................................................................................................................................... 113 
Estimated Quantity Tables .............................................................................................................. 114 
General Notes, Title Block, and P.E. Seal ....................................................................................... 115 

Section 5 — Inverted-T Bents ..............................................................................................116 
General Information ........................................................................................................................ 116 
Sheet Checklist ................................................................................................................................ 117 
Plan .................................................................................. .................................................................119 
Partial Elevation .............................................................................................................................. 120 
Cap Section (“A-A”) ....................................................................................................................... 121 
Typical Reinforcing Steel Details .................................................................................................... 122 
Bars A Details ................................................................................................................................. 123 
Bars B Details .................................................................................................................................. 124 
Bars C Details .................................................................................................................................. 125 
Bars M Details ................................................................................................................................. 126 
Bars N Details ................................................................................................................................. 127 
Bars S Details .................................................................................................................................. 128 
Bars T Details .................................................................................................................................. 129 
Bars U Details ................................................................................................................................. 129 

Section 6 — Columns and Foundations ...............................................................................130 
General Information ........................................................................................................................ 130  

Bar Details ....................................................................................................................................... 131 
Bars V Details ................................................................................................................................. 132 
Bars Z Details .................................................................................................................................. 133 
Wall Details ..................................................................................................................................... 134 
Crash Wall Parameters and Example .............................................................................................. 136 
Bars wD Details ............................................................................................................................... 139 
Bars wE Details ............................................................................................................................... 140 
Bars wH Details ............................................................................................................................... 141 
Bars wU Details ............................................................................................................................... 142 
Bars wV Details ............................................................................................................................... 143 



Table of Contents (continued) 

 

Bridge Detailing Guide vi TxDOT September 2016 

 

Appendix B: Prestressed Concrete Box Beam Spans 

Section 1 — Introduction ..........................................................................................................2 

Section 2 — Superstructure ......................................................................................................3 
General Information ............................................................................................................................ 3 
Example Sheets ................................................................................................................................... 5 
Sheet Checklist .................................................................................................................................. 10 
Common Parameters and Calculations .............................................................................................. 12 
Prestressed  Box Beam Details .......................................................................................................... 13 
Miscellaneous Details ........................................................................................................................ 21 
Typical Reinforcing Steel .................................................................................................................. 22 
Miscellaneous Details ........................................................................................................................ 23 
Table of Estimated Quantities and Bar Table .................................................................................... 24 
General Notes, Title Block, and P.E. Seal ......................................................................................... 25 

Section 3 — Abutments ..........................................................................................................27 
Information Specific to Box Beam Abutments.................................................................................. 27 
Preferred Abutment Scale .................................................................................................................. 28 
Abutment Sheet ................................................................................................................................. 28 
Sheet Checklist .................................................................................................................................. 30 
Normal Parameters and Calculations................................................................................................. 33 
Plan View .......................................................................................................................................... 38 
Elevation View .................................................................................................................................. 40 
Main Section Details ......................................................................................................................... 42 
Wingwall Details ............................................................................................................................... 43 
Corner Details .................................................................................................................................... 45 
Bar Details ......................................................................................................................................... 47 
Miscellaneous Details ........................................................................................................................ 58 
General Notes, Title Block, and P.E. Seal ......................................................................................... 60 

Section 4 — Interior Bents .....................................................................................................61 
General Information .......................................................................................................................... 61 
Sheet Checklist .................................................................................................................................. 65 
Normal Parameters ............................................................................................................................ 67 
Simple Interior Bent .......................................................................................................................... 68 
Bar Details ......................................................................................................................................... 71 
Miscellaneous Details ........................................................................................................................ 77 
General Notes, Title Block, and P.E. Seal ......................................................................................... 80 

Appendix C: Prestressed Concrete U Beam Spans 

Section 1 – Introduction ............................................................................................................2 

Section 2 – Superstructure  .......................................................................................................3 
General Information ............................................................................................................................ 3 

Example Sheets ................................................................................................................................... 5 

Example - With 0° Skew ..................................................................................................................... 6 

Example - With Skew and horizontal curvature  ................................................................................. 9 

Sheet Checklist .................................................................................................................................. 12 

Common Parameters and Calculations .............................................................................................. 14 
Prestressed  U-Beam Details ............................................................................................................. 15 
Typical Reinforcing Steel Details ...................................................................................................... 21 

Framing Plans  ................................................................................................................................... 24 

Example BGS Report  ....................................................................................................................... 25 
Miscellaneous Slab Information  ....................................................................................................... 27 

Miscellaneous Details ........................................................................................................................ 29 

file:///C:/Users/KBLIZZAR/Desktop/BRG-DET-2014/DET_Appendix_C.docm%23_Toc362337033
file:///C:/Users/KBLIZZAR/Desktop/BRG-DET-2014/DET_Appendix_C.docm%23_Toc362337033
file:///C:/Users/KBLIZZAR/Desktop/BRG-DET-2014/DET_Appendix_C.docm%23_Toc362337036
file:///C:/Users/KBLIZZAR/Desktop/BRG-DET-2014/DET_Appendix_C.docm%23_Toc362337036
file:///C:/Users/KBLIZZAR/Desktop/BRG-DET-2014/DET_Appendix_C.docm%23_Toc362337038
file:///C:/Users/KBLIZZAR/Desktop/BRG-DET-2014/DET_Appendix_C.docm%23_Toc362337039
file:///C:/Users/KBLIZZAR/Desktop/BRG-DET-2014/DET_Appendix_C.docm%23_Toc362337042


Table of Contents (continued) 

 

Bridge Detailing Guide vii TxDOT September 2016 

 

Table of Estimated Quantities and Bar Table .................................................................................... 30 
General Notes, Title Block, and P.E. Seal ......................................................................................... 31 

Section 3 – Abutments ............................................................................................................33 
Information Specific to U-Beam Abutments ..................................................................................... 33 
Abutment Example Sheet .................................................................................................................. 33 
Sheet Checklist .................................................................................................................................. 35 
Miscellaneous Details ........................................................................................................................ 38 

Section 4 – Typical Interior Bents ..........................................................................................39 
Shear Keys  ........................................................................................................................................ 39 

Interior Bent Example Sheet.............................................................................................................. 39 

Sheet Checklist .................................................................................................................................. 41 
Miscellaneous Details ........................................................................................................................ 43 

 

Section 5 – Inverted-T Bents ……………………………………………………………….44 
General Information .......................................................................................................................... 44 

Sheet Checklist .................................................................................................................................. 45 

Plan  .................................................................................................................................................. 47 

Appendix D: Prestressed Concrete Slab Beam Spans 

Section 1 — Overview ..............................................................................................................2 

Section 2 — Superstructure ......................................................................................................3 
General Information ............................................................................................................................ 3 

Example Sheets ................................................................................................................................... 5 

Common Parameters and Calculations .............................................................................................. 11 

Prestressed Slab Beam Details .......................................................................................................... 12 

Miscellaneous Details ........................................................................................................................ 21 

Typical Reinforcing Steel .................................................................................................................. 23 

Table of Estimated Quantities and Bar Table .................................................................................... 24 

General Notes, Title Block, and P.E. Seal ......................................................................................... 25 

Section 3 — Abutments ..........................................................................................................27 
Information Specific to Slab Beam Abutments ................................................................................. 27 

Preferred Abutment Scale .................................................................................................................. 28 

Abutment Sheet ................................................................................................................................. 28 

Sheet Checklist .................................................................................................................................. 30 

Normal Parameters and Calculations................................................................................................. 33 

Plan View .......................................................................................................................................... 37 

Elevation View .................................................................................................................................. 39 

Main Section Details ......................................................................................................................... 40 

Wingwall Details ............................................................................................................................... 41 

Corner Details .................................................................................................................................... 43 

Bar Details ......................................................................................................................................... 45 

Miscellaneous Details ........................................................................................................................ 56 

General Notes, Title Block, and P.E. Seal ......................................................................................... 57 

Section 4 — Interior Bents .....................................................................................................58 
General Information .......................................................................................................................... 58 

Sheet Checklist .................................................................................................................................. 62 

Normal Parameters ............................................................................................................................ 64 

Simple Interior Bent .......................................................................................................................... 65 

Bar Details ......................................................................................................................................... 69 

Miscellaneous Details ........................................................................................................................ 75 

General Notes, Title Block, and P.E. Seal ......................................................................................... 77 

file:///C:/Users/KBLIZZAR/Desktop/BRG-DET-2014/DET_Appendix_C.docm%23_Toc362337043
file:///C:/Users/KBLIZZAR/Desktop/BRG-DET-2014/DET_Appendix_C.docm%23_Toc362337044
file:///C:/Users/KBLIZZAR/Desktop/BRG-DET-2014/DET_Appendix_C.docm%23_Toc362337045
file:///C:/Users/KBLIZZAR/Desktop/BRG-DET-2014/DET_Appendix_C.docm%23_Toc362337046
file:///C:/Users/KBLIZZAR/Desktop/BRG-DET-2014/DET_Appendix_C.docm%23_Toc362337048
file:///C:/Users/KBLIZZAR/Desktop/BRG-DET-2014/DET_Appendix_C.docm%23_Toc362337049
file:///C:/Users/KBLIZZAR/Desktop/BRG-DET-2014/DET_Appendix_C.docm%23_Toc362337057
file:///C:/Users/KBLIZZAR/Desktop/BRG-DET-2014/DET_Appendix_C.docm%23_Toc362337059
file:///C:/Users/KBLIZZAR/Desktop/BRG-DET-2014/DET_Appendix_C.docm%23_Toc362337065


Table of Contents (continued) 

 

Bridge Detailing Guide viii TxDOT September 2016 

 

Appendix E: Steel Beam and Plate Girder Spans 

Section 1 — Overview ..............................................................................................................2 

Section 2 — Superstructure ......................................................................................................3 
General Information ............................................................................................................................ 3 
Example Sheets and Details ................................................................................................................ 5 
Steel Beam Superstructure Checklist ................................................................................................ 14 
Steel Girder Superstructure Checklist ............................................................................................... 18 
Steel Beam or Plate Girder Typical Transverse/Radial Section ........................................................ 22 
Example Special Notes ...................................................................................................................... 24 
Weathering Steel ............................................................................................................................... 25 
Painted Steel ...................................................................................................................................... 26 
Bolted Field Splices ........................................................................................................................... 26 
Miscellaneous Notes .......................................................................................................................... 27 
Common Plate and Shape Designations ............................................................................................ 28 
Connection Details ............................................................................................................................ 28 
Miscellaneous Details ........................................................................................................................ 29 

Section 3 — Substructure and Bearings .................................................................................33 
Abutments ......................................................................................................................................... 33 
Interior Bents ..................................................................................................................................... 33 
Bearing Seat Details .......................................................................................................................... 36 
Beam End and Centerline of Bearing ................................................................................................ 39 
Substructure Width ............................................................................................................................ 40 
 



 

Bridge Detailing Guide 1-1 TxDOT September 2016 

Chapter 1 

Overview 

Contents: 

Section 1 — Overview .......................................................................................................... 1-2 

 

 



Chapter 1 — Overview Section 1 — Overview 

 

Bridge Detailing Guide 1-2 TxDOT September 2016 

Section 1 

Overview 

The Texas Department of Transportation (TxDOT) Bridge Division (BRG), Design Section 

has developed this Bridge Detailing Guide to provide guidance for bridge designers and 

technicians for detailing criteria used in preparing TxDOT contract plans for structural 

elements or systems.  The plan sheets are used by the contractor to bid on a project and 

ultimately build it.  Therefore, the plans must clearly convey the bridge designer’s intent and 

give clear direction to the contractor during construction, while conforming to TxDOT 

specifications and standard conventions.  If the plans are not communicated effectively, the 

exchange of information could be corrupted, causing loss of time and money. 

This manual covers a range of topics concerning the detailing of plans for TxDOT structural 

elements and systems.  Information in this manual is organized into the following chapters 

and appendices:  

 Chapter 2, Department Specific Information – summarizes TxDOT specific 

information used in preparing a set of structural plan sheets.  It contains a glossary and 

information on the types of standards, maps, structural data input form, specifications, 

and plan set sequencing 

 Chapter 3, Global Information – contains comprehensive information that can be 

used as a quick reference to aid in developing the structural plan sheets 

 Chapter 4, General Sheet Detailing Information – designed to set up graphics 

parameters and conventions so that structural detailing and plotting are simplified 

 Chapter 5, Reinforced Concrete Information - provides information about creating 

details for reinforced concrete structural elements 

 Chapter 6, Structural Steel Information – a quick reference guide to specific 

detailing elements related to structural steel 

 Chapter 7, Foundations – provides a quick reference for information about the 

TxDOT Foundation Details (FD) sheet as well as drilled shaft reinforcing information 

 Chapter 8, Typical Bridge Layout Sheets – provides a set of specific criteria and 

information that is expected to be reflected on the bridge layout plan sheet 

 Chapter 9, Typical Estimated Quantities and Bearing Seat Elevations Sheet – 

provides examples of the drafting layout of a typical Estimated Quantities Sheet and 

table of Bearing Seat Elevations 

 Appendix A, Prestressed Concrete I-Girder Spans 

 Appendix B, Prestressed Concrete Box Beam Spans 

 Appendix C, Prestressed Concrete U Beam Spans 

 Appendix D, Prestressed Concrete Slab Beam Spans 

 Appendix E, Steel Beam and Plate Girder Spans 
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The manual is not all inclusive, nor should it replace the judgment of the design engineer or 

technician.  All details are provided as examples only, and are not intended to accurately 

reflect any particular structure.  The conventions provided within this manual should assist 

in producing consistent plans. 

The information in this manual is based on American Association of State Highway and 

Transportation Officials (AASHTO) Load and Resistance Factor Design (LRFD) and 

Interim Specifications that have been modified to incorporate Bridge Division standard 

practices.  The manual will be added to and updated on a periodic basis.  Any errors or 

recommendations should be forwarded to the Director of Bridge Design. 
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Section 1 

Introduction 

This chapter summarizes TxDOT specific information used in preparing a set of structural 

plan sheets. Section 2, Bridge Related Glossary, contains definitions of various terms related 

to designing and building infrastructure in Texas. Section 3, Bridge Standards, defines the 

three different types of standards, their applicable uses, and where they are located. Section 

4, Map Information, breaks down the state of Texas into county, region, and district 

designations. This information is found on the plan sheets and is used to define many aspects 

of a project. The “Information Sheet for Structural Design” is discussed in Section 5. This 

section conveys the importance of gathering the initial preliminary data in order to provide 

specific information needed to communicate the intended structural design concept. Section 

6, Specification/Special Provision Usage, outlines the directions, provisions, and 

requirements that define the description of work, method and manner of work to be 

performed, and the qualities and quantities to be furnished for a particular item of work. 

Finally, Section 7, Plan Sheet Set, gives direction on the sheet organization of the final bid 

plan set. 



Chapter 2 — Department Specific Information Section 2 — Bridge Related Glossary 

 

Bridge Detailing Guide 2-3 TxDOT September 2016 

Section 2 

Bridge Related Glossary 

abutment - the part of a bridge usually consisting of a cap, backwall, and wingwalls at the 

ends of a bridge. The abutment supports the superstructure, contains the earth in the 

approach fills, and directly receives the impact loads produced by traffic passing from the 

roadway onto the bridge and sustains the pressure of the abutting earth. 

alignments - the geometric design elements that define the horizontal and vertical 

configuration of the roadways 

approach slab - a reinforced concrete slab constructed between a bridge abutment and the 

adjacent roadway that absorbs the impact of loads produced by traffic passing between the 

roadway onto the bridge and the roadway 

asphaltic concrete pavement (ACP) - a compacted mixture of mineral aggregate and 

asphaltic materials providing a supplemental base-pavement or wearing surface placed on an 

existing base-pavement or wearing surface where major repairs to a pavement structure are 

required to restore a satisfactory riding surface or upgrade the strength of the pavement 

structure 

backfill - material used to replace other material removed during construction or the 

material placed adjacent to structures 

backwall – the topmost portion of an abutment , cast along the top of the abutment cap, 

functioning primarily as a retaining wall with a live load surcharge; it may serve also as a 

support for the extreme end of the bridge deck and the approach slab 

barrier - a longitudinal system located on bridges, medians, or roadways that is used to 

shield vehicles from potential hazards or work areas 

batter - the slope or inclination from a vertical plane, as the face or back of a wall (also 

applies to a piling that is installed at an angle other than 90 degrees) 

bent - a transverse bridge component that supports the superstructure and transfers lateral 

and vertical loads from the superstructure to the foundation 

bid code - a descriptive code used for each bid item to describe the item and define its unit 

of measurement 

bid item - a unit of work that is specified in the plans to be performed by the contractor on a 

particular project and as identified in the specifications or special specifications 
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bridge - 1. common: a structure spanning and providing passage over a river, chasm, road, 

or the like; 2. federal and TxDOT: a roadway bridging structure, including supports, erected 

over a depression or an obstruction, such as water, a highway, or a railway; having a 

roadway or track for carrying traffic or other moving loads; and having an opening 

measured along the center of the roadway of more than 20' between faces of abutments or 

spring lines of arches; 3. hydraulic: a bridging structure not covered with embankment or not 

designed to take advantage of submergence to increase hydraulic capacity, although the 

structure may be designed to be inundated under flood conditions (designed for free flow) 

bridge class culvert - multiple box culverts that measure greater than 20' along the roadway 

centerline and between the insides of end walls or multiple pipes that are 60" or more in 

diameter, that have a clear distance between openings of less than half of the smallest pipe 

diameter, and that measure greater than 20' along the roadway centerline and between the 

insides of the outside pipes 

bridge record - the over-all collection of data including the bridge folder with completed 

forms, printout of coded electronic data, sketches, cross-sections, photos, etc. It also 

includes the bridge inventory file stored on electronic media. The bridge record also 

includes the bridge plans, if available, copies of which may be in the bridge folder or in 

TxDOT’s accessible file systems. Some of the bridge plans may also be available on 

electronic media in the form of computer-aided drafting (CAD) drawings 

camber – 1. the rise or crown of the center of a bridge, or flowline through a culvert, above 

a straight line passing through its ends 2. to slightly curve or bend 3. the upward curve of 

prestressed concrete beams and girders that counteract deflection due to load. Calculations 

can be made to offset the loads, thereby dictating the actual curve or camber to be used. 

cantilever - the part of a structure that extends beyond its support 

cap – the topmost element of a pier or a pile bent serving to distribute the loads from the 

superstructure to the columns or piles and to secure the columns or piles in their proper 

relative positions 

cattle guard - a structure placed to permit passage of vehicles but not animals over a 

highway 

clear zone (clear recovery area) - an area provided along highways to allow vehicles 

veering off the travel lane opportunity for safe recovery or stopping, always measured from 

the edge of the travel lane (note that this concept does not apply to confined passage ways or 

spans such as bridges and culverts) 

column - a vertical supporting pillar  

concrete - a composite material consisting of a binding medium within which are embedded 

particles or fragments of aggregate; in hydraulic cement concrete, the binder is formed from 

a mixture of hydraulic cement and water 
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control-section-job numbers (CSJ numbers) - a unique, identifying nine-digit number 

assigned to all on-system public highway projects in Texas; 1. The four-digit control number 

is assigned to a stretch of highway that often breaks at a county line or a major highway 

intersection, river or stream, but can also break at any convenient location; 2. The two-digit 

section number is a number within a specific control and is usually assigned sequentially 

from the beginning of the control; 3. The three-digit job number is the sequential number for 

any type of construction project (bridge, paving, etc) that may have ever occurred on that 

section of highway 

cross bracing – a type of diaphragm providing transverse bracing between two main 

longitudinal members 

cross section - the view of the vertical plane cutting through the roadway, laterally 

perpendicular to the center line, showing the relationship of the various components of the 

roadway 

cross slope - a transverse roadway slope from roadway centerline to roadway crown line 

culvert - 1. common: an enclosed conduit used to convey flowing water under a road or 

railway; 2. federal and TxDOT: any bridging structure under the roadway, usually for 

drainage, with a clear opening of 20' or less measured along the center of the roadway 

between inside of end walls; 3. hydraulic: any bridging structure or enclosed conduit 

designed to operate with the inlet submerged during flood flows (pressure flow) and usually 

covered with embankment and composed of structural material around the entire perimeter 

of the flow opening, although some are supported on spread footings with the streambed or 

concrete riprap channel serving as the bottom of the culvert 

degree of curvature - the measurement of sharpness of a curve using the number of degrees 

in each one hundred feet of curve (i.e. the angle formed at the center of the circle by two 

radii subtended by a 100 foot arc) 

design standard sheet (standard sheets) - a pre-developed plan sheet which is authorized 

for statewide use (see ~ standard drawing) 

detail sheets (production sheets) - sheets which contain situation specific design details 

necessary to complement the typical sections and plan profile sheets 

diaphragm – structural element(s) that distribute stresses and improve strength and rigidity 

dowel - usually a plain round, threaded, or deformed steel bar that projects from one 

concrete slab or structure into another 

drilled shafts - reinforced concrete foundation shafts for bridges and retaining walls that are 

excavated (drilled) and then filled with concrete and reinforcing steel 

earwall – a return of the abutment backwall at its ends to enclose the bearing seat on three 

of its sides; also called a cheek wall or knee wall 
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haunch – the area, typically filled with concrete, between the top of the girder(s) and the 

deck; depth of haunch may be constant or variable over the length of a bridge, and serves to 

adapt girder geometry to the profile of the bridge deck 

highway overpass - a grade separation where the top hierarchy highway passes over an 

intersecting lower hierarchy highway (see ~ route over or under) 

highway underpass - a grade separation where the top hierarchy highway passes under an 

intersecting lower hierarchy highway (see ~ route over or under) 

horizontal alignment - the positioning of a roadway, as shown in the plan view, using a 

series of straight lines called tangents connected by circular curves 

horizontal curve - a simple, circular arc joining two straight lines known as tangents 

historic bridge - a bridge listed on or eligible to be listed on the National Register of 

Historic Places 

low chord – the bottommost elevation of a bridge superstructure 

National Bridge Inventory (NBI) Number - (also called Permanent Structure Number 

within TxDOT) the unique 15-digit number assigned to any structure meeting the federal 

definition of a bridge. The number includes: 

1. the two-digit district number, 

2. the three-digit county number, 

3. the one-digit federal number (using a zero as a place holder) (note that the one-digit 

federal number is often omitted) 

4. the four-digit control number, 

5. the two-digit section number, and 

6. the three-digit permanent structure number (sequentially assigned based on order of 

construction within the section) 

off-system bridge - a vehicular bridge that is not on the TxDOT-designated highway system 

(usually owned and maintained by a county, city, or other local or regional governmental 

unit) 

on-system bridge - a vehicular bridge owned and maintained by the state on the TxDOT-

designated highway system pedestrian underpass - a grade separation where a highway 

passes under an intersecting pedestrian walkway 

piling - a column of wood, steel or concrete that is driven into the ground to provide support 

for a structure 
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Plans, Specifications and Estimates (PS&E) - the detailed plans, accompanying 

specifications, and construction cost estimates which serve as documents for construction 

contract letting purposes. Plans are the contract drawings which show the location, 

character, and dimensions of the prescribed work, including layouts, profiles, cross section, 

other miscellaneous details, and quantity summaries. Specifications are the compilation of 

provisions and requirements for the performance of prescribed work. The estimate is a list of 

all bid items and quantities estimated bid prices, total cost for each bid item, and the total 

estimated cost for the proposed project 

railroad overpass - a grade separation where a highway passes over an intersecting railroad 

railroad underpass - a grade separation where a highway passes under an intersecting 

railroad 

reinforcing steel (rebar) - a common steel bar, an important component of reinforced 

concrete and reinforced masonry structures, usually formed from carbon steel, and 

containing deformed ridges for better frictional adhesion to the concrete 

roadway crown - the center line or roof top of roadway (not all roadways are crowned) 

route over or under - A bridge at intersecting highways is defined as an underpass or 

overpass based on the inventory hierarchy of the two routes. This description is used where 

required on all forms and plans. The hierarchy of Texas highways is: 

1. Interstate Highway 

2. US Highway 

3. SH (State Highway) 

4. State Loops or Spurs 

5. FM/RM (Farm or Ranch to Market Road) 

6. Park Road 

7. Toll Road 

8. County Roads (CR) 

9. Old San Antonio Road (OSR) 

10. NASA 1 

11. Business Interstate 

12. Business U.S. Highway 

13. Business S.H. 

14. Business F.M. 

15. Principal Arterial Street 

16. City Street 

17. Federal Lands Road 

18. State Lands Road 
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The lower route number takes precedence if the highways are of equal hierarchy. Examples 

are:  

1. IH 30 over IH 35 - IH 30 Overpass at IH 35  

2. IH 35 over IH 30 - IH 30 Underpass at IH 35  

3. FM 1234 over US 290 - US 290 Underpass at FM 1234  

4. CR 18 under US 183 - US 183 Overpass at County Road 18  

5. IH 20 Business under RM 456 - RM 456 Overpass at IH 20 Business  

safety end treatments (SET) - attachments placed or constructed at the ends of culvert 

pipes or boxes that allow vehicles that stray from the roadway to pass over them with little 

or no damage to the vehicle or passengers 

skew (structures) - the angle formed by a line perpendicular to the roadway centerline and 

the line drawn parallel to the bents of a bridge or walls of a culvert 

slope (slant) - the steepness of a road or bridge surface that is normally expressed as a 

vertical distance divided by a horizontal distance of one foot. (1/4":1 or 0.02:1 is the degree 

of slope) 

slope ratio - the inverse of slope (as defined above), it is normally used for defining cut and 

fill slopes and is expressed as a horizontal distance divided by a vertical distance of one foot. 

(6:1) 

special provision - a modification or, or voiding of certain portions of a standard 

specification 

special specification - a specification that is written to cover items of work that are not 

included in the Standard Specifications.  

specification (SPEC) - 1. TxDOT: the directions, provisions, and requirements that outline 

the description of work, method and manner to be performed, and the qualities and 

quantities to be furnished for a particular item of work (A TxDOT specification is a standard 

specification published by the General Services Division); 2. common: a description of the 

physical and/or functional characteristics and the requirements to be satisfied by a product or 

service and the procedure to determine whether the requirements are satisfied 

station (sta) - a unit of measurement an along an alignment, consisting of 100 foot 

increments in horizontal distance, used to identify a particular location along a roadway or 

bridge stream crossing - a location where the subject highway passes over an intersecting 

waterway 

substructure – the element of a bridge structure that is covered on the abutment and bent 

details, or below the bearing seats (including backwalls and wingwalls at the abutments) 

superelevation - the method of banking the roadway by attaining a vertical difference 

between the inner and outer edges of pavement 
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superstructure – the element of a bridge structure covered on the span details, or above the 

bearing seats 

test hole – a cylindrical hole drilled downward from the ground surface to identify, sample, 

and/or test subsurface materials; also called a bore hole 

unit bid price - the price to be paid for each unit of work as outlined in the specifications 

under measurement and payment 

vertical alignment - a series of straight lines called grade lines connected by parabolic 

curves that positions the roadway in the profile view 

vertical curve - a parabolic curve drawn tangent to two intersecting grade lines to provide a 

smooth transition from one grade to another 

welded wire reinforcement – (formerly called welded wire fabric) a two-way 

reinforcement system for rigid slabs, fabricated from cold-drawn steel wire, having parallel 

longitudinal wires welded at regular intervals to parallel transverse wires; the wires may be 

either smooth or deformed; deformed wire (used in deformed wire reinforcing) is that which 

has uniformly spaced deformations which inhibit longitudinal movement of the wire and 

which conform to "Specifications for Welded Deformed Steel Wire Fabric for Concrete 

Reinforcement", ASHTO Designation M221 welded wire reinforcement (formerly called 

welded wire fabric) 

wingwall – the retaining wall extension of an abutment or culvert intended to restrain and 

hold in place the side slope material of an approach roadway embankment; also called a 

headwall when referring to culverts 
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Section 3 

Bridge Standards 

Statewide Standard Drawing - Drawings are not considered to be an available standard 

until they are issued via the TxDOT internet site. The original version is kept on file in the 

Bridge Design Section of the Bridge Division. The electronic file of this original is available 

here on TxDOT’s Internet web site. Any reproducible copies made from the electronic file 

may be used in plan sets and are not required to be signed or sealed. 

Modified Standard Drawing - Any change, however minor, to a standard drawing for use in 

a specific project, must be briefly described and dated in the revision block of the plan sheet. 

This sheet must be signed and sealed by the engineer of record. Additionally, the designation 

"(MOD)" must be placed after the standard name inside the title block. 

District Standard Drawing - Any drawings used regularly within a district that were 

developed by that district, or statewide standards that are revised to fit the individual needs of 

that district, may be considered a district standard. Each district must identify their standards 

by including the district name in the title block. Only the issuing district may use this 

drawing as a standard without signing and sealing. 

http://www.dot.state.tx.us/insdtdot/orgchart/cmd/cserve/standard/bridge-e.htm
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Section 4 

Map Information 

County Map 

  
Figure 2–1. County Map. Online users can click here to view this illustration in PDF. 

pdf/02-01.pdf
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District and Headquarters Map 

 
Figure 2–2. District and Headquarters Map. Online users can click here to view this 

illustration in PDF. 

pdf/02-02.pdf
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County/District Listing 
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Figure 2–3. County/District Listing. Online users can click here to view this illustration in 

PDF. 

pdf/02-03.pdf
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Section 5 

Information Sheet for Structural Design  

Include the Information Sheet for Structural Design, Form 2252, in all requests for bridge 

work submitted to the Bridge Division. The form serves as a checklist for the preliminary 

bridge layout and also provides specific information needed to complete the design and 

details for the bridge. Although these sheets are primarily intended for design use, they can 

be used to verify that the structure design notes are complete and that the production sheets 

contain all needed details. (The blank form 2252 can be found on the Department intranet site 

only.) The following information is incorporated into the form: 

 County, CSJ, Highway, NBI Structure Number, District/Division, Project, Project 

Limits, Structure, Letting Date, Target Date 

 Horizontal and vertical scales 

 Overpass and underpass minimum clearance information 

 Verify that design speed, ADT, terrain, and functional classification are on layout 

 Stream crossing information 

 Geometric data information 

 Design data 

 Approach roadway information 

 Verify boring logs are on layout 

 Data for existing bridges 

 Exhibit “A” information for railroad underpasses and overpasses 

http://www.txdot.gov/business/resources/consultants-contractors/forms/bridge.html
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Section 6 

Specification/Special Provision Usage 

Specifications are the principal documents, along with contract plans, that instruct the 

contractor how to perform the contract work. They include the directions, provisions, and 

requirements that outline the description of work, method and manner of work to be 

performed, and the qualities and quantities to be furnished for a particular item of work. The 

current specifications for TxDOT are the Standard Specifications for Construction and 

Maintenance of Highways, Streets, and Bridges, 2014 Edition. (Note that items and details 

presented in this manual are based on these 2014 Specifications.) 

 Item 5 of the Specifications indicates that the specifications, accompanying plans, special 

provisions, change orders, and supplemental agreements are intended to work together and 

be interpreted as a whole. 

This item also provides information on precedence, in the case of conflicts between the 

plans, specifications, and special provisions. The following list shows the order of 

precedence with lower numbered items governing over higher numbered items: 

1. Special Provisions 

2. Job-specific Plan sheets 

3. Standard Plan sheets 

4. Project Plan General Notes 

5. Special Specifications 

6. Standard Specifications 

7. Department Material Specifications 

There are exceptions to this order for special items, such as traffic control plans, 

responsibilities for hazardous materials, change orders, etc. 

Designers and detailers should be familiar with the general organization of the 2014 

Specifications, particularly the "Structures" items (400 series) and, when needed, the 

Miscellaneous Construction Items (500 series). 

http://www.txdot.gov/business/resources/txdot-specifications.html
http://www.txdot.gov/business/resources/txdot-specifications.html
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Section 7 

Plan Sheet Set 

Requirements and Sequencing 

The following listed Plan Sheet Sequence has been extracted and adapted from the PS&E 

Preparation Manual of July 2014. This sequence is used to assemble the final bid plan set. 

(Note that the Bridge sequence has been locally expanded for Bridge Division use.) 

1. General  

 Title Sheet 

 Project Layout/Index 

 Typical Section 

 General Notes 

 Estimate and Quantity 

 Consolidated Summaries 

2.  Traffic Control Plan 

 Typical Section 

 Phases Narrative 

 Phase Layouts 

 Detour Layout and Barricade Layout sheets 

 Temporary Traffic Signals, Illumination 

 Standards 

3. Roadway Details 

 Survey and Control Index Sheets  

 Horizontal and Vertical Control Sheets  

 Alignment Data Sheets (Optional)  

 Plan and Profile  

 Intersection Details  

 Driveway Details  

 Miscellaneous Details  

 Standards 

4. Retaining Wall Details 

 Wall Layouts 

 Standards  

5. Drainage Details 

 Hydraulic/Hydrologic Data 

http://onlinemanuals.txdot.gov/txdotmanuals/pse/index.htm
http://onlinemanuals.txdot.gov/txdotmanuals/pse/index.htm
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 Culvert Layouts - All Types - Bridge Classification 

 Plan and Profile 

 Standards 

6. Utilities 

 Existing Utilities (P and P’s) Layout 

 Proposed Utilities (P and P’s) Layout 

 Standards (For each utility type) 

7. Bridges 

 Bridge Hydraulic Data Sheets  

 Bridge Layout, Detailed Quantity Summary, and Structural Details (grouped 

together for each bridge) 

– Layout 

– Bridge Typical Section and/or Phasing Sheets (if needed) 

– Demolition and/or Work Sequencing Sheets (if needed) 

– Detailed Quantity Summary (EQ and Bearing Seat) 

– Abutment Structural Details  

– Interior Bent Structural Details 

– Framing Plans (place each Framing Plan before the span or unit to which it 

applies).  NOTE: Framing Plans are not required for standard bridges. 

– Spans or Units Structural Details (in order) 

– Miscellaneous Bridge Details 

 Structural Standards (see Preferred Order of Standards below) 

8. Traffic Items 

 Traffic Signal Layout  

 Standards  

 Illumination  

 Standards  

 Signing  

 Standards  

 Pavement Markings  

 Standards  

 Traffic Management System (TMS)  

 Standards  

9. Environmental Issues 

 SW3P's  

 Sensitive Areas  

 Wetland Mitigation Plan  

 Miscellaneous  
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10. Miscellaneous Items 

 SW3P's  

 Landscaping / Irrigation 

Preferred Order of Standards 

When assembling a plan set for PS&E submission, place the bridge standards in alphabetical 

order. Alphabetize standards by their standard names, not by descriptions.  Place modified 

standards at the beginning of the standard sheets. 

Examples of properly ordered standard sets are provided in Table 2-1 and Table 2-2. 

 

Table 2-1. 

Preferred Order of Standards: Example 1 

Place No. Std Name Description 

1 SBB-BS-B20-24 (MOD) Span, Ty B20, 24ʹ Rdwy, w/Slab, 0 Skew 

2 ABB-24 Abut, 30ʹ thru 95ʹ Spans, 24ʹ Rdwy, 0 Skew 

3 BB-B20 Prestr Conc Box Beam Details, Type B20 

4 BBB-24 Bent, 30' thru 95' Spans, 24' Rdwy, 0 Skew 

5 BBEB Box Beam Elastomeric Bearing Details 

6 BBRAS Box Beam Rail Anchorage Details w/Slab 

7 BBSDS-B20-24 Std Design, Ty B20, 24ʹ Rdwy w/Slab, 0 Skew 

8 FD Common Foundation Details 

9 SRR Stone Riprap Details 

10 T223 Conc Bm & Post w/6ʹ Openings (32ʺ tall) 
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Table 2-2. 

Preferred Order of Standards: Example 2 

Place No. Std Name Description 

1 AIG-40 (MOD) Abut, Ty Tx28 Thru Tx54 Girders, 40ʹ Rdwy 

2 BTIG-40 (MOD) Trestle Bent, Ty Tx28 Thru Tx54, 40ʹ Rdwy 

3 FD (MOD) Common Foundation Details 

4 IGCS (MOD) Continuous Slab Details 

5 PCP (MOD) Prestressed Concrete Panels 

6 SIG-40 (MOD) Span, Ty Tx28 Thru Tx54 Girders, 40ʹ Rdwy 

7 AJ Armor Joint with/without Seal 

8 BAS-A Bridge Approach Slab, (ACP) 

9 C223 T223 w/Steel Pipe Rail (42ʺ tall) 

10 CP Prestressed Concrete Piling 

11 CRR Concrete Riprap (Type  

12 CSAB Cement Stabilized Abutment Backfill 

13 IGD Prestressed Concrete I-Girder Details 

14 IGEB Elastomeric Bearing & Girder End Details 

15 IGMS Miscellaneous Slab Details 

16 IGSD-40 Std Designs, Ty Tx28 Thru Tx62 Girders, 40ʹ Rdwy 

17 IGSK Shear Key Details for I-Girders 

18 IGTS Thickened Slab End Details 

19 MEBR(C) Minimum Erection & Bracing Requirements 

20 PBC-RC Precast Conc Bent Cap Opt for Round Columns 

21 PCP-FAB Prestressed Concrete Panel Fabrication Details 

22 PMDF Permanent Metal Deck Forms 
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Section 1 

Introduction 

This chapter contains comprehensive information that can be used as a quick reference to 

aid in developing details for structural plan sheets. Section 2 contains tables which give 

decimal values for feet and inches in 1/16-inch increments. The third section covers useful 

geometric formulae information. Horizontal and vertical curve information can be found in 

Section 4. Measurement system conversion factors for English to Metric can be found in 

Section 5. Lastly, Section 6, Materials Information, summarizes the weights and symbols 

used for various construction materials. 
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Section 2 

Decimal Tables 

Decimal Foot Table 

Table 3-1: Decimals of a foot for each 1/16 of an inch 

Inch 0" 1" 2" 3" 4" 5" 6" 7" 8" 9" 10" 11" 

0" .0000 .0833 .1667 .2500 .3333 .4167 .5000 .5833 .6667 .7500 .8333 .9167 

1/16" .0052 .0885 .1719 .2552 .3385 .4219 .5052 .5885 .6719 .7552 .8385 .9219 

1/8" .0104 .0938 .1771 .2604 .3438 .4271 .5104 .5938 .6771 .7604 .8438 .9271 

3/16" .0156 .0990 .1823 .2656 .3490 .4323 .5156 .5990 .6823 .7656 .8490 .9323 

1/4" .0208 .1042 .1875 .2708 .3542 .4375 .5208 .6042 .6875 .7708 .8542 .9375 

5/16" .0260 .1094 .1927 .2760 .3594 .4427 .5260 .6094 .6927 .7760 .8594 .9427 

3/8" .0313 .1146 .1979 .2813 .3646 .4479 .5313 .6146 .6979 .7813 .8646 .9479 

7/16" .0365 .1198 .2031 .2865 .3698 .4531 .5365 .6198 .7031 .7865 .8698 .9531 

1/2" .0417 .1250 .2083 .2917 .3750 .4583 .5417 .6250 .7083 .7917 .8750 .9583 

9/16" .0469 .1302 .2135 .2969 .3802 .4635 .5469 .6302 .7135 .7969 .8802 .9635 

5/8" .0521 .1354 .2188 .3021 .3854 .4688 .5521 .6354 .7188 .8021 .8854 .9688 

11/16" .0573 .1406 .2240 .3073 .3906 .4740 .5573 .6406 .7240 .8073 .8904 .9740 

3/4" .0625 .1458 .2292 .3125 .3958 .4792 .5625 .6458 .7292 .8125 .8958 .9792 

13/16" .0677 .1510 .2344 .3177 .4010 .4844 .5677 .6510 .7344 .8177 .9010 .9844 

7/8" .0729 .1563 .2396 .3229 .4063 .4896 .5729 .6563 .7396 .8229 .9063 .9896 

15/16" .0781 .1615 .2448 .3281 .4115 .4948 .5781 .6615 .7478 .8281 .9115 .9948 

Decimal Inch Table 

Table 3-2: Decimals of an inch for each 1/16 of an inch 

Fraction Decimal Fraction Decimal Fraction Decimal Fraction Decimal 

1/16" .0625" 5/16" .3125" 9/16" .5625" 13/16" .8125" 

1/8" .1250" 3/8" .3750" 5/8" .6250" 7/8" .8750" 

3/16" .1875" 7/16" .4375" 11/16" .6875" 15/16" .9375" 

1/4" .2500" 1/2" .5000" 3/4" .7500" 1" 1.0000" 
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Section 3 

Useful Math Formulae 

 
Figure 3-1: General Formulas. Online users can click here to view this illustration in 

PDF.  

pdf/03-01.pdf
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Section 4 

Curve Information 

Vertical Curves 

 
 

Figure 3-2: Vertical Curve. Online users can click here to view this illustration in PDF. 

pdf/03-02.pdf
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Horizontal Curves 

 
 

Figure 3-3: Horizontal Curve. Online users can click here to view this illustration in PDF. 

pdf/03-03.pdf
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Section 5 

Conversion Information 

The conversion of Metric to English measurements may be required when widening existing 

structures originally constructed using Metric measurements. 

For a soft conversion, a measurement is mathematically converted to its exact (or nearly 

exact) equivalent. For example: 

 90 mm is soft converted to 0.2953 ft 

 1.25 inches is soft converted to 31.75 mm  

With a hard conversion, a new rounded, rationalized number is created that is convenient to 

work with and remember. For example: 

 90 mm may be hard converted to 3.5 inches 

 1.25 inches may be hard converted to 30 mm 

Table 3-3: Metric to English Conversion Factors 

Quantity From Metric Units To English Units Divide By 

 Length km Mile 1.609,344 

  mm Yard 9144 

  mm Foot 304.8 

  mm Inch 25.4 

 Area km
2
 Square Mile 2.590,00 

  m
2
 Acre 4,046.87 

  (10,000 m
2
) ha    0.404,687 

  mm
2
 Square Yard 836,127.36 

  mm
2
 Square Foot 92,903.04 

  mm
2
 Square Inch 645.16 

 Volume m
3
 Acre Foot 1,233.49 

  mm
3
 Cubic Yard 764,555,000 

  mm
3
 Cubic Foot 28,316,846.59 

  (100,000 mm
3
) L   28.316,85 

  (100,000 mm
3
) L Gallon 3.785,41 

  mm
3
 Cubic Inch 16,386.06 

 Mass kg Pound 0.453,592 

  (1000 kg) Megagram kip (1000 lbs) 0.453,592 
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Section 6 

Materials Information 
 

Table 3-4: Material Weights 

Material Lbs / CF 

Concrete, reinforced, stone 150 

Concrete, plain, stone 144 

Concrete, plain, slag 130 

Concrete, light weight 50-80 

Asphalt surfacing 140 

Aluminum, cast, hammered 165 

Brass, cast, rolled 534 

Bronze 544 

Copper, cast, rolled 556 

Iron, cast, gray, or pig 450 

Iron, wrought 480 

Lead 706 

Magnesium alloy 112 

Stainless steel 492-510 

Steel, rolled 490 

Water, 4º C (max density) 62.428 

Water, 100º C 59.830 

Clean ice 56 

Snow, fresh 8 

Oil 54 

Gasoline 75 

Granite 175 

Limestone 165 

Marble 165 

Sandstone 147 

Slate 175 

Clay, dry 63 

Clay, damp, plastic 110 

Clay and gravel, dry 100 

Earth, dry, loose 76 

Earth, dry, packed 95 

Earth, mud, flowing 108 

Earth, mud, packed 115 

Sand or gravel excavation in water 60 

Clay excavation in water 80 

River mud excavation 90 

Soil excavation in water 70 

Timber or lumber 50 

Plywood 50 
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Figure 3-4: Section Symbology. Online users can click here to view this illustration in 

PDF.  

pdf/03-04.pdf
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Section 1 

Introduction 

The final product of a technician and engineer’s work is the 11" x 17" prints used for 

bidding and construction. The detailing guidelines in this chapter were written to improve 

print quality and readability. The clarity on the computer screen does not guarantee that print 

output will be acceptable. The target audience is the worker with a third generation copy of 

the details folded up in their back pocket. If this copy is not legible, the exchange of 

information could be corrupted, causing loss of time and money. 

Divided into eight sections, this chapter should be followed closely in order to ensure that 

sheets are high quality and consistent in appearance. The objective of this chapter is to 

establish graphics parameters and conventions so that structural detailing and plotting are 

simplified. Some specific goals are: 

 Section 2, Sheet Information: use a standard detailing border sheet which is required for 

finished plan sheet reproduction and contract lettings 

 Section 3, Line Weights and Styles: standardize line weights for a positive aesthetic 

appearance 

 Section 4, Working Scales: use a convenient (easily remembered) system for working to 

scale 

 Section 5, Text Information: produce plots that use normal sized FDOT text and 

dimension elements 

 Section 6, Dimensioning Information: produce graphics details that are measurable in 

MicroStation 

 Section 7, Detailing Tolerances: communicate a consistent amount of accuracy for 

certain elements that are dimensioned 

The drawing accuracy desired is intended only to assist in eliminating constructability and 

dimensioning errors. The dimensions presented in the details control all construction. In no 

circumstances should details on the plan sheet be measured in the field to establish 

construction dimensions. 

Besides using the recommendations in this chapter, adjust individual printers and plot 

drivers to closely match the desired line weights and text. Use issued standards on 11" x 17" 

paper as an aid in establishing acceptable line weights. 

Any of the listed practices may be altered to fit the requirements of individual sheets, but 

they should be followed whenever possible. The sheets, line weights, line codes, and text 

sizes recommended herein have been subjected to many years of review and use.  
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Section 2 

Sheet Information 

Detailing Sheet 

Blank production sheets from the Bridge Division normally will be similar in size and layout 

to the detail shown below. The overall dimensions and borders given are required for 

finished plan sheet reproduction and contract lettings. If an alternate size sheet is required 

for actual detailing purposes, the ratios between all dimensions should be maintained. (See 

the Working Scales Information Section for additional information.) 

A preliminary seal should be included on the detail sheet as a placeholder and to identify the 

Engineer of Record for stored files. The preliminary seal will be removed and replaced by 

the P.E. seal when plotting the final, approved sheet.  

 Whenever possible, space should be made available on the sheet to the immediate left of the 

title block for the engineer's preliminary seal. An alternate location for the preliminary seal 

is directly above the title block. 

 
Figure 4-1: Detailing Sheet. Online users can click here to view this illustration in PDF 

  

pdf/04-01.pdf
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Title Block 

Place the title block on the detail sheet in the lower right corner in the format shown herein. 

 Follow the text sizes presented for consistency within the plan set.  These may, if required, 

be slightly modified to fit within the title block outline. (See Section 3 through 5, for general 

text information and characteristics.) Note that enter-data-fields are present within the title 

block and are set for the desired text sizes. If it becomes necessary to place other 

information in the title block, it is recommended that the enter-data-fields be deleted in order 

to reduce future confusion in changing the information. 

 
Figure 4-2: Detail Sheet Title Blocks. Online users can click here to view this illustration 

in PDF. 

  

pdf/04-02.pdf
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P.E. Seal 

Use the preliminary seal (placeholder) in the format as shown below. The blanks for the 

Engineer of Record's name, P.E. number, and date are enter-data-fields and should be 

completed for record. As noted before, the preliminary seal will be replaced by the Engineer 

of Record's P.E. seal prior to the final sheet plotting. 

The Engineer of Record's P.E. seal may be attached as a reference file or as a cell. If 

attached as a cell, the P.E. seal should accurately reflect the Engineer of Record's 

information. 

Note that P.E. seals attached as reference files also include, directly below the seal, enter-

data-fields for seal limitation descriptors such as "Bridge Design" or "Foundation Design" 

when multiple seals are required. 

 
Figure 4-3: P.E. Seal. Online users can click here to view this illustration in PDF. 

  

pdf/04-03.pdf
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Layout Sheets 

Bridge Division layout sheets will have the same 11:17 ratio as our normal production 

sheets. However, layout sheets will often be scaled to fit plan and profile drawings that are 

drawn to a "full" scale. Scale text, arrowheads (line terminators), and dimension line spacing 

to fit the sheet. (See Sections 3 and 4 for additional information on working scales.) 

Do not use Bridge Division generated layout sheets on a regular basis. The Bridge Division 

routinely will receive partially completed layouts from the district and should, absent special 

circumstances, use their layout and reference file attachments. 

As a general rule, only copy the reference file information into the active file when the 

layout is fairly simple (i.e. two sheets or less). If the structure is larger, it is best to keep all 

reference file attachments as-is and make modifications to the appropriate reference file. 

This simplifies making changes to the layout when the district makes plan profile changes 

and provides altered reference files. 

 
Figure 4-4: Layout Sheet. Online users can click here to view this illustration in PDF. 

 

pdf/04-04.pdf
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Section 3 

Line Weights and Styles 

Refer to the line weights listed in Table 4-1 for structural detailing. Small or delicate details 

may require using smaller line weights for clarity. 

 

Table 4-1: Line Weights 

Line Type Weight Style 

Object lines 

Interior detail lines 

Delicate detail lines 

#3 

#2 

#2 

Solid 

Solid 

Solid 

Rebar details 

Or, for smaller details 

Rebar 

#3 

#2 

#1 

Solid 

Solid 

Solid 

Hidden object lines #1 Short-dashed 

Crosshatching #0 Solid, dashed, etc. 

Existing structure lines #1 Dashed 

Centerlines 

Baselines and alignment lines 

Or, if required for clarity 

Dimension lines, leader lines, etc. 

#0 

#1 

#1 

#0 

Dot dash 

Dot dash 

Dot dash 

Solid 

Arrowheads #1 Solid 

Tabular outlines 

Tabular row lines 

Tabular column lines 

#2 

#0 

#2 

Solid 

Solid 

Solid 

Sheet outlines 

Sheet cutlines 

#4 

#0 

Solid 

Solid 

Text (notes and labels) #1 Solid 

(See Text Information for weights of text in titles) 



Chapter 4 — General Sheet Detailing Information  Section 4 — Working Scales Information 

 

Bridge Detailing Guide 4-8 TxDOT September 2016 

Section 4 

Working Scales Information 

There are two systems that may be used to produce graphics drawings that are measurable 

(properly scaled), the “Standard Drafting System” and the “Constant Scale System.”  

The “Standard Drafting System” refers to hand detailing practices that may be used to 

develop preliminary sketches for subsequent computer-aided drafting (CAD). Details are 

drawn at various standard scales directly within the confines of the standard border sheet. 

Text and dimension elements are placed at a consistent size in relation to the sheet, not to 

the drawing detail. TxDOT no longer uses this system for CAD. 

The “Constant Scale System” is recommended for developing CAD drawings.  This system 

involves drawing a detail at 1:1 scale in a standard detail sheet cell (or reference file) and 

then referencing the detail into a standard border sheet. An appropriate “working scale” is 

then applied to the reference file so that it best fits the detailing requirements within the 

standard border sheet. Subsequent details may then be added to the border sheet in the same 

manner, using a working scale that best suits the detail being added. It is recommended that 

working scales be chosen from the options provided below in Table 4-2.  

 Table 4-2: Working Scales 

Scale MU SU 
Units of Resolution 

(UOR's/ft) 

1" = 100' – 0" feet inches 120 

1" = 50' – 0" feet inches 240 

1" = 40' – 0" feet inches 300 

1" = 20' – 0" feet inches 600 

1" = 10' – 0" feet inches 1200 

1/8" = 1' – 0" feet inches 1500 

1/4" = 1' – 0" feet inches 3000 

3/8" = 1' – 0" feet inches 4500 

1/2" = 1' – 0" feet inches 6000 

3/4" = 1' – 0" feet inches 9000 

1" = 1' – 0" feet inches 12000 

1 1/2" = 1' – 0" feet inches 18000 

Full feet inches 144000 

Constant feet tenths 1000 

The Constant Scale System requires that text and dimension elements within each detail are 

all compatible with the size of the standard border sheet (which itself has a working scale of 

1"=1'-0"). Bridge Division recommends using the Annotation Scale feature in Microstation, 

which effectively holds text and dimension element sizes constant when new working scales 

are applied to reference files. This allows the detailer to avoid manual adjustments each time 

a reference file needs to be scaled or re-scaled. 
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Section 5  

Text Information 

Text Fonts 

In order to ensure that the plotted detail sheets are consistent and legible, follow the 

MicroStation text fonts and sizes listed herein. 

Use one of the following listed fonts: 

 FDOT:    Normal text for detailing 

 FDOT Bold:   Normal, bold-faced text for detailing 

 FDOT Mono:  Fixed width text for use in tables 

 FDOT Mono Bold: Fixed width, bold-faced text for use in tables 

 

LEGACY NOTE: The LEROY family of fonts was previously used by the Bridge Division, 

and is still used outside of the Bridge Division.  One such font, TXLEROY, contains several 

characters that are not directly accessible using a standard keystroke.  These TXLEROY 

characters may be accessed using the following keystroke combinations: 

 apostrophe = ± 

 exclamation = PL 

 open bracket = CL 

 closed bracket = FL 

 pipe = BL 

 underscore = enter-data-field character 
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Text Sizes and Weights 

The standard FDOT text sizes and weights are as follows:  

Table 4-3: Text Sizes and Weights 

FDOT 

Size 

Text 

Size 

Inches 

Line 

Wt 

# 80 0.0720 0 

# 100 0.0900 0 

# 120 0.1080 0 

# 140 0.1260 1 

# 175 0.1575 2 

# 200 0.1800 2 

# 240 0.2160 3 

# 290 0.2610 4 

# 350 0.3150 5 

# 375 0.3375 6 

Set the line spacing to 0.6000 for all text sizes. 

The dimension given in inches is based on a working scale of 1"=1'-0". The text size will 

differ from that shown when other working scales are used. 

Set the intercharacter spacing to zero (0.0000), except in special circumstances. 

The FDOT sizes presented are based on legacy drafting conventions. The size descriptor is 

the size cut into the lettering templates used in hand drafting. The actual FDOT size is a 

result of pen point size used in the template. Actual FDOT size in inches is determined by 

dividing the FDOT size by 1000 and then multiplying by 90%. For example, #140 text is 

140/1000 x 0.9 = 0.126".  
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Text Usage 

The text sizes for details, various view titles, tables, and notes are as follows. See Section 4-

2, Sheet Information, for text used in sheet title blocks. 

 
Figure 4-5: Main Details. Online users can click here to view this illustration in PDF. 

 

 
Figure 4-6: Bar Details. Online users can click here to view this illustration in PDF. 

 

 
Figure 4-7: Notes and General Text. Online users can click here to view this illustration 

in PDF. 

pdf/04-05.pdf
pdf/04-06.pdf
pdf/04-07.pdf
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Figure 4-8: Tables or Bills. Online users can click here to view this illustration in PDF. 

 
Figure 4-9: Labeling. Online users can click here to view this illustration in PDF. 

pdf/04-08.pdf
pdf/04-09.pdf
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Section 6 

Dimensioning Information 

Make appearance of dimensioning and spacing between dimension lines consistent 

throughout all plans. The following detail shows the recommended appearance. 

(Dimensioning tolerances are shown earlier in this chapter.) 

 

 
Figure 4-10: Dimensioning Example. Online users can click here to view this illustration 

in PDF. 

pdf/04-10.pdf
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Section 7  

Detailing Tolerances 

Show dimensions to the minimum accuracy given below. (See appropriate chapters for bid 

quantity tolerances.) Give hand calculation tolerances to simplify checking through the 

reduction of round-off error differences. If dimensions are created by an automated 

engineering program, greater accuracy is acceptable. 

 

Table 4-4: Detailing Tolerances 

Detail Shown to Nearest 

All framing and forming dimensions for steel and concrete components 0.001 ft. or 

1/16 in. 

Locations of columns, shafts, and piling 

(Use 3" increments unless spacing depends on preset conditions) 

0.001 ft. 

Reinforcing steel dimensions 

(Use nearest 1/2" or 1" where practical. Show to nearest 1" in Bar Table.) 

1/4  in. 

Reinforcing steel spacing 1/4  in. 

Stations 0.01 ft. 

Elevations Layouts 0.01 ft. 

Elevations Everywhere else 0.001 ft. 

Angles 1 sec. 

Column H heights 1 ft. 

Drilled shaft and pile lengths 1 ft. 

As a rule of thumb, show locations that will be surveyed using decimal feet and show 

dimensions that will be hand measured using feet and inches.  
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Section 1 

Introduction 

This chapter contains information about creating details for reinforced concrete structural 

elements.  The second section, Concrete Types, summarizes the TxDOT concrete classes and 

their general use along with providing a list of aggregate sizes.  Section 3 provides tables for 

referencing information on reinforcing bar sizes, development lengths, splices, and typical 

bar bends.  Finally, the minimum clear cover from the face of concrete to the face of the bar 

is summarized in a table in Section 4. 
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Section 2  

Concrete Types 

Classes and Usage 

Include reinforced concrete information in the "General Notes."  If necessary, as determined 

by the Engineer, also include 28-day design strength and other information.  See the 

following listed Standard Specifications for additional information: 

 Item 420, Concrete Substructures 

 Item 421, Hydraulic Cement Concrete 

 Item 422, Concrete Superstructures 

 Other Items that are applicable to specific concrete work 

 

Table 5-1: Concrete Classes and Usage 

Class of 

Concrete 
General Usage* 

A Curb, gutter, curb and gutter, concrete retardant, sidewalks, driveways, backup walls, 

anchors, non-reinforced drilled shafts 

B Riprap, traffic signal controller foundations, small roadside signs, anchors 

C Drilled shafts, bridge substructure, bridge railing, culverts except top slab of direct traffic 

culverts, headwalls, wing walls, inlets, manholes, concrete traffic barrier (cast-in-place) 

E Seal concrete 

F Railroad structures; occasionally for bridge piers, columns, or bents 

H Prestressed concrete, post-tension members 

S Bridge slabs, top slabs of direct traffic culverts, approach slabs 

P Concrete pavement 

CO Bridge deck concrete overlay 

LMC Latex-modified concrete overlay 

SS Slurry displacement shafts, underwater drilled shafts 

K As shown in plans or specified 

HES Concrete pavement, concrete pavement repair 

*For information only. 
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Aggregate 

A listing of nominal aggregate sizes is presented below for the convenience of the 

designer/detailer.  The Standard Specification, Item 421, Hydraulic Cement Concrete, 

provides additional information and actual sieve limitations.  

Table 5-2:  Concrete Aggregate Size 

Grade Nominal Size 

1 2" 

2 & 3 1  1/2" 

4 1" 

5 3/4" 

6 1/2" 

7 & 8 3/8" 

 

Coarse Aggregate Grades generally are established under the Class of concrete required.  On 

occasion, however, such as the concrete being poured in between tightly spaced reinforcing 

or in confined volumes, a limitation on the size of individual pieces of aggregate may be 

required.  In such cases, include additional information or description about the concrete in 

the "General Notes."  The following is an example for such cases:  

 

Provide Class "K" Concrete, with concrete strength f'c = 3,600 psi 

and an aggregate size of   1/2" maximum (Aggregate Grade Nos. 6, 7, 

or 8) according to Item 421, "Hydraulic Cement Concrete." 
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Section 3  

Reinforcing Steel Information 

Table of Standard Reinforcing Bars 

On quantity tables, show the length to the nearest inch and the weight to the nearest pound. 

 

Table 5-3: Standard Reinforcing Steel Specifications 

English Designations Nominal Bar Dia 

(Inches) 

Weight 

(Lbs per LF) 

Area 

(Sq Inches) 

#3 0.375 3/8 0.376 0.110 

#4 0.500 1/2 0.668 0.196 

#5 0.625 5/8 1.043 0.307 

#6 0.750 3/4 1.502 0.442 

#7 0.875 7/8 2.044 0.601 

#8 1.000 1 2.670 0.785 

#9 1.128 1 1/8 3.400 1.000 

#10 1.270 1 1/4 4.303 1.266 

#11 1.410 1 3/8 5.313 1.563 

#14 1.693 1 3/4 7.650 2.250 

#18 2.257 2 1/4 13.600 4.000 

1 1/4" Dia Smooth 1.250 1 1/4 4.172 1.227 
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Typical Bar Labeling 

For bar labels, use upper case letters according to the designations listed in Table 5-4 where 

possible. Letters not designated may be used as necessary. 

Lowercase prefix letters may be used to identify bars in sub-components such as wings. 

Examples are wH, wV, wU, and wS or wP bars in wingwalls.  Use prefix letters only where 

there is a definite improvement in clarity from flagging the steel in sub-components 

separately from other reinforcing steel. 

See individual Chapters for detail examples of the normal bar designations.  

Table 5-4: Preferred Bar Labels 

Label Description 

A Main bars top and bottom or Main bars top 

B Main bars bottom (Slabs on stringers or caps) 

C Main bars Top (Slabs on stringers) 

D Distribution bars or dowels 

E Cap pedestal bars 

F Footings 

G (Use as needed) 

H Horizontal bars 

I (do not use) 

J Shape 

K (Use as needed) 

L Shape 

M (Use as needed) 

N (Use as needed) 

O (do not use) 

P (Use as needed) 

Q (not preferred) 

R (Use as needed) 

S Stirrups 

T Temperature steel 

U Shape 

V Vertical bars 

W (Use as needed) 

X Slab dowels 

Y (Use as needed) 

Z Spiral bars 
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Reinforcing Development Length and Class B Splices 

Table 5-5:  Splices for uncoated bars* 

 

 

 

Tension Development 

Length 

Bent Cap and Deep Slab 

Bottom Main Reinforcing 

Splices (deeper than 12") 

Bent Cap and Deep Slab 

Top Main Reinforcing 

Splices (deeper than 12") 
Temperature Reinforcing 

Splices 

Column Vertical 

Reinforcing Splices 

Column-to-Dr. Sh.          

or Footing Reinforcing 

Splices 

Bar Size Ld (1.3)Ld (1.3)(1.3)Ld 

#3 1' – 1" 1' – 5" 1' – 10" 

#4 1' – 6" 1' – 11" 2' – 5" 

#5 1' – 10" 2' – 4" 3' – 1" 

#6 2' – 2" 2' – 10" 3' – 8" 

#7 2' – 6" 3' – 3" 4' – 3" 

#8 2' – 11" 3' – 9" 4' – 10" 

#9 3' – 3" 4' – 3" 5' – 6" 

#10 3' – 8" 4' – 9" 6' – 2" 

#11 4' – 1" 5' – 3" 6' – 10" 

#14 5' – 11" - - 

#18 9' – 4" - - 

*     Based on AASHTO LRFD 7
th

 Edition 5.11.2.1.3 

       Ld values presented in this table are based on the following reinforcement confinement factors (λrc): 

          #3 - #11 ~ λrc = 0.45 

          #14 ~ λrc = 0.55 

          # 18 ~ λrc = 0.65 

*     Grade 60 reinforcing steel (fy = 60,000 psi) 

*     Class C concrete (f 'c = 3,600 psi) 
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Table 5-6:  Splices for Epoxy-Coated Bars* 

 

 

 

Tension Development 

Length 

Bent Cap and Deep Slab 

Bottom Main Reinforcing 

Splices (deeper than 12") 

Bent Cap and Deep Slab 

Top Main Reinforcing 

Splices (deeper than 12") 
Temperature Reinforcing 

Splices 

Column Vertical 

Reinforcing Splices 

Column-to-Dr. Sh.          

or Footing Reinforcing 

Splices 

Bar Size (1.5)Ld (1.3)(1.5)Ld (1.3)(1.3)(1.5)Ld 

#3 1' – 8" 2' – 1" 2' – 9" 

#4 2' – 2" 2' – 10" 3' – 8" 

#5 2' – 9" 3' – 6" 4' – 7" 

#6 3' – 3" 4' – 2" 5' – 5" 

#7 3' – 9" 4' – 11" 6' – 4" 

#8 4' – 4" 5' – 7" 7' – 3" 

#9 4' – 10" 6' – 4" 8' – 2" 

#10 5' – 6" 7' – 1" 9' – 2" 

#11 6' – 1" 7' – 10" 10' – 3" 

#14 8' – 11" - - 

#18 14' – 0" - - 

*     Based on AASHTO LRFD 7
th

 Edition 5.11.2.1.3 

       Ld values presented in this table are based on the following reinforcement confinement factors (λrc): 

          #3 - #11 ~ λrc = 0.45 

          #14 ~ λrc = 0.55 

          # 18 ~ λrc = 0.65 

*     Grade 60 reinforcing steel (fy = 60,000 psi) 

*     Class C concrete (f 'c = 3,600 psi) 
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Concrete Slab Reinforcing Class B Lapped Splices 

Table 5-7: Slab Reinforcing Splices for Uncoated and Epoxy coated Reinforcing* 

Bar Size Uncoated Epoxy Coated 

#4 1' – 7" 2' – 5" 

#5 2' – 0" 3' – 0" 

#6 2' – 5" 3' – 7" 

*     Based on empirical deck design used by the Bridge Division 

       Values are based on a reinforcement confinement factor (λrc) = 0.40 

       Grade 60 reinforcing steel (fy = 60,000 psi) 

       Class S concrete (f 'c = 4,000 psi) 
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Typical Bar Bends – 90
o
 Anchorage Hook 

Main bars or secondary bars without another bar enclosed (Grade 60). The following hook 

information conforms to the Concrete Reinforcing Steel Institute (CRSI) Manual of 

Standard Practice (2009). 

 
Figure 5-1: Standard Bends – 90º Anchorage Hook. Online users can click here to view 

this illustration in PDF. 

Table 5-8: 90º Anchorage Hook Information 

Size d 

Bar Diameter 

D 

Bend Diameter 

A 

 

#3 0.375" 2.250" 6" 

#4 0.500" 3.000" 8" 

#5 0.625" 3.750" 10" 

#6 0.750" 4.500" 1' – 0" 

#7 0.875" 5.250" 1' – 2" 

#8 1.000" 6.000" 1' – 4" 

#9 1.128" 9.500" 1' – 7" 

#10 1.270" 10.750" 1' – 10" 

#11 1.410" 12.000" 2' – 0" 

#14 1.693" 18.250" 2' – 7" 

#18 2.257" 24.000" 3' – 5" 

 

pdf/05-01.pdf
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Typical Bar Bends – 180
o
 Anchorage Hook 

Main bars or secondary bars without another bar enclosed (Grade 60). The following hook 

information conforms to the Concrete Reinforcing Steel Institute (CRSI) Manual of 

Standard Practice (2009). 

 
Figure 5-2: Standard Bends – 180º Anchorage Hook. Online users can click here to view 

this illustration in PDF. 

Table 5-9: 180º Anchorage Hook Information 

Size d 

Bar Diameter 

D 

Bend Diameter 

J 

 

H 

 

G 

 

#3 0.375" 2.250" 3" 4" 5" 

#4 0.500" 3.000" 4" 5" 6" 

#5 0.625" 3.750" 5" 5" 7" 

#6 0.750" 4.500" 6" 6" 8" 

#7 0.875" 5.250" 7" 7" 10" 

#8 1.000" 6.000" 8" 8" 11" 

#9 1.128" 9.500" 11 3/4" 11" 1' – 3" 

#10 1.270" 10.750" 1’-1 1/4" 1’-0" 1' – 5" 

#11 1.410" 12.000" 1' – 2 3/4" 1' – 1" 1' – 7" 

#14 1.693" 18.250" 1' – 9 3/4" 1' – 6" 2' – 3" 

#18 2.257" 24.000" 2' – 4 1/2" 2' – 0" 3' – 0" 

 

pdf/05-02.pdf
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Typical Bar Bends – Stirrup and Tie Bars 

Enclosing another bar within the bend (Grade 60). The following stirrup and tie bar 

information conforms to the Concrete Reinforcing Steel Institute (CRSI) Manual of Standard 

Practice (2009). 

 
Figure 5-3: Standard Bends – Stirrup and Tie Bars. Online users can click here to view 

this illustration in PDF. 

Table 5-10: 180º Anchorage Hook Information 

Size d 

Bar 

Diameter 

D 

Bend 

Diameter 

A H G 

#3 0.375" 1.500" 4" 2 1/2" 4" 

#4 0.500" 2.000" 4 1/2" 3" 4 1/2" 

#5 0.625" 2.500" 6" 3 3/4" 5 1/2" 

#6 0.750" 4.500" 1' – 0" 4 1/2" 8" 

#7 0.875" 5.250" 1' – 2" 5 1/4" 9" 

#8 1.000" 6.000" 1' – 4" 6" 10 1/2" 

pdf/05-03.pdf
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Section 4 

Typical Bar Cover Requirements 

Show the minimum clear cover from the face of concrete to the face of the bar as in the table 

below.  Exposure to sea water, sea spray, or road salt may also be cause for increasing these 

values by ½."  Check the Bridge Design Manual for guidance on increasing the clear cover 

for certain parts of the state.  See individual chapters for normal or recommended bar sizes 

for each type of structure. 

Table 5-11: Cover Requirements 

Location in Structure Min Cover 

Slabs  

 Ends of all bars 

 Top bars  

 Bottom bars  

- 

2" 

2 1/2" 

1 1/4" 

Beams (except prestressed) 

 Ends of all bars 

 Ties and stirrups 

- 

2" 

2" 

Abutment 

 Stirrups top and sides 

 Stirrups bottom 

- 

2" 

3" 

Interior bents 

 Ends of all bars 

 Stirrups 

- 

2" 

2" 

Walls/Footings  

 Unformed face (cast against earth) 
1
 

 Formed face (including backfilled) 
2
 

- 

3" 

2" 

Columns and drilled shafts 

 Spirals 

 Stirrups 

- 

3" 

2" 

Delicate castings (rails, etc.) 1 1/2" – 2" 

Bearing seat pedestals 2" 
1
 Sides and bottom of footing are typically unformed 

2
 Includes top of footing 

 

http://onlinemanuals.txdot.gov/txdotmanuals/lrf/index.htm
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Section 1 

Introduction 

This chapter should be used as a quick reference guide to specific detailing elements related 

to structural steel.  American Society for Testing and Materials (ASTM) designations, plate 

and shape designations, welded connections, and bolted connections are all highlighted in 

this chapter.  Refer to Appendix E for information on detailing bridges with steel beam or 

plate girder superstructures. 
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Section 2  

ASTM Designations and Meanings 

The American Society for Testing and Materials (ASTM) is an international standards 

organization that develops and publishes technical standards for a wide range of materials, 

products, systems, and services.  ASTM A709 represents the standard specification for 

structural steel for bridges.  Further information on the designations and meanings can be 

found under Item 442, “Metal for Structures,” in the TxDOT Standard Specifications for 

Construction and Maintenance of Highways, Streets, and Bridges, 2014.  

Bridge Structures 

 ASTM A 709 

 Grade 50W, 50S, HPS 50W 

Non-Bridge Structures 

 Carbon Steel: 

 ASTM A36 

 Low-Alloy Steel: 

 ASTM A572 Grade 50 or 55 

 ASTM A 588 

 ASTM A 709 Grade 50, 50S, 50W, HPS 50W 

 ASTM A 992  

http://www.txdot.gov/business/resources/txdot-specifications.html
http://www.txdot.gov/business/resources/txdot-specifications.html
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Section 3 

Plate and Shape Designations 

 
Figure 6-1: Plate and Shape Designations. Online users can click here to view this 

illustration in PDF. 

pdf/06-01.pdf
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Section 4 

Welded Connections Detailing 

This section is devoted to detailing welded connections properly.  If welds are not detailed 

correctly, then the intent of the Engineer is compromised, which could lead to construction 

problems or the loss of load carrying capacity of the structural member. 

Welding Symbols 

Detail welding symbols are shown in American Welding Society (AWS) Standard A2.4-

2012 entitled “Standard Symbols for Welding, Brazing and Nondestructive Examination.”  

More current versions of this publication should be used if they become available.  The 

following should be considered when using welding symbols: 

 Dimensions and proportions of weld symbols are given in Appendix A of AWS A2.4. 

 No inch designation is given with weld sizes, effective throats and depth of preparation. 

Angles are shown with the degree symbol. 

 There are no curves in welding symbol leader lines. 

 The perpendicular leg of the triangle is always drawn on the LEFT SIDE of the 

symbol, regardless of the weld itself.   
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Figure 6-2:  Welding Symbology. Online users can click here to view this illustration in 

PDF. 

  

pdf/06-02.pdf
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Example Weld Symbols 

Below are examples of various fillet welds and an explanation of their annotation. 

 
 

Figure 6-3: Example Weld Symbols. Online users can click here to view this illustration in 

PDF. 

pdf/06-03.pdf
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Section 5  

Bolted Connection Detailing 

This section is devoted to steel bolted connections.  Bolts are a common way to connect two 

steel members together.  Detail bolts to ensure a proper fit as well as to maintain the 

structural integrity of the member.  Adhere to the following guidelines when detailing steel 

structures with bolted connections: 

 See the American Institute for Steel Construction (AISC) Manual of Steel Construction 

for dimensions of bolt heads and nuts. 

 Detail hole size (standard, oversize, short slot, and long slot), minimum and maximum 

spacing, and minimum and maximum edge distances in accordance with the AASHTO 

LRFD Bridge Design Specifications for Highway Bridges. 

 Increase minimum edge distances by 1/4" over the AASHTO minimums. 

 Do not show bolt lengths in joints. 

 For anchor bolts/anchor rods, show minimum projection and minimum embedment. 

Total length is not necessary. 

 For high strength bolting (A325 or A490 bolts), use the washer requirements set forth in 

the AASHTO LRFD Bridge Design Specifications, except that A325 and A490 bolts 

should always have at least one washer (TxDOT requirement). 

 Note any bolt orientation requirements (e.g., install bolts with heads on fascia sides of 

exterior girder/beam web splices and with heads down on bottom flange splices).  

 Verify entering and tightening clearances as required in AISC Manual of Steel 

Construction. 

Types of Bolts 

Unfinished Bolts   

 Also called ordinary or common bolts 

 Classification of ASTM A307 

 Made from carbon steels with stress-strain characteristics similar to A36 steel 

 Available in diameters from 1/2 to 1 1/2 inches in 1/8
th

-inch increments 

High-Strength Bolts 

 ASTM A325 – Made from heat-treated medium carbon steel; use wherever possible 

 ASTM A490 – Made from heat-treated alloy steel 

 Available in diameters from 1/2  to 1 1/2  inches in 1/8
th

-inch increments 
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High-Strength Bolting Terms and Definitions 

The following terms are commonly used in bolting connection detailing language and are 

taken from the Research Council on Structural Connections, “Specification for Structural 

Joints Using High-Strength Bolts,” 2014: 

Coated Faying Surface.  A faying surface that has been primed, primed and painted or 

protected against corrosion, except by hot-dip galvanizing. 

Connection.  An assembly of one or more joints that is used to transmit forces between two 

or more members. 

Fastener Assembly.  An assembly of fastener components that is supplied, tested and 

installed as a unit. 

Faying Surface. The plane of contact between two plies of a joint. 

Firm Contact.  The condition that exists on a faying surface when the plies are solidly 

seated against each other, but not necessarily in continuous contact. 

Galvanized Faying Surface. A faying surface that has been hot-dip galvanized. 

Grip. The total thickness of the plies of a joint through which the bolt passes, exclusive of 

washers or direct-tension indicators. 

High-Strength Bolt. An ASTM A325 or A490 bolt, an ASTM F1852 or F2280 twist-off-

type tension-control bolt or an alternative-design fastener that meets the requirements of the 

Research Council on Structural Connections (RCSC), “Specification for Structural Joints 

Using High-Strength Bolts,” 2014. 

Joint.  A bolted assembly with or without collateral materials that is used to join two 

structural elements. 

Pretensioned Joint.  A joint that transmits shear and/or tensile loads in which the bolts have 

been installed in accordance with the RCSC, “Specification for Structural Joints Using 

High-Strength Bolts,” 2014. 

Slip-Critical Joint.  A joint that transmits shear loads or shear loads in combination with 

tensile loads in which the bolts have been installed in accordance with the RCSC, 

“Specification for Structural Joints Using High-Strength Bolts,” 2014, to provide a 

pretension in the installed bolt (clamping force on the faying surfaces), and with faying 

surfaces that have been prepared to provide a calculable resistance against slip. 

Snug-Tightened Joint.  A joint in which the bolts have been installed in accordance with the 

RCSC, “Specification for Structural Joints Using High-Strength Bolts,” 2014.  The snug 

tightened condition is the tightness that is attained with a few impacts of an impact wrench 

or the full effort of an ironworker using an ordinary spud wrench to bring the plies into firm 

contact. 
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Tension Calibrator.  A calibrated tension-indicating device that is used to verify the 

acceptability of the pretensioning method when a pretensioned joint or slip-critical joint is 

specified. 

Uncoated Faying Surface.  A faying surface that has been neither been primed, painted, nor 

galvanized and is free of loose scale, dirt and other foreign material. 

High-Strength Bolt Reference Tables 

The dimensions of ASTM A325 and A490 bolts, A563 nuts, and F436 washers are given in 

the following tables.  Table 5-5 gives the weights of conventional ASTM A325 and A490 

bolts, A563 nuts, and F436 washers.  All tables were referenced from the Steel Construction 

Manual, American Institute of Steel Construction, Inc. 
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Table 6-1: Dimensions of High Strength Fasteners, in. 
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Table 6-2: Entering and Tightening Clearances, in. (Conventional ASTM A325 and 

A490 Bolts) 
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Table 6-3: Entering and Tightening Clearances, in. (Tension Control ASTM A325 and 

A490 Bolts) 
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Table 6-4: Threading Dimensions for High Strength and Non High Strength Bolts, in. 
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Table 6-5: Weights of High-Strength Fasteners, pounds per 100 count 
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Section 1 

Introduction 

The foundation serves to transmit the weight of the structure onto the natural ground. This 

chapter provides a quick reference for information about the TxDOT foundation details (FD) 

sheet, drilled shaft reinforcing information, piling information, as well as a footing example. 

The designer is responsible for selecting the appropriate bridge foundation. Please refer to 

the TxDOT Geotechnical Manual for more in- depth foundation information. It provides 

extensive information on soil surveys, field operation requirements, soil and bedrock 

logging, foundation design, retaining walls, and slope stability. 

http://onlinemanuals.txdot.gov/txdotmanuals/geo/index.htm
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Section 2 

Foundation Information 

FD Standard 

The Common Foundation Details (FD) standard sheet contains information on drilled shafts, 

piling, and concrete footings. Unless specially designed foundations are required, this sheet is 

typically included with the detail sheets prepared by the designer. If the FD sheet is included, 

it is not necessary to include foundation details on the substructure details sheets. Include the 

following general note referencing the FD sheet on the detail sheets: 

 “See Common Foundation Details (FD) standard sheet for all foundation details and notes.” 

Drilled Shafts 

Drilled shafts are the common foundation used for most areas of Texas. This type of 

foundation is constructed by rotary boring equipment to excavate open shafts to the 

specified depth, lowering a steel reinforcing cage into the shaft, and then filling the shaft 

with concrete. Provide Class C concrete for dry pours, Class SS for underwater/slurry pours, 

f′c = 3,600 psi minimum. Provide Grade 60 reinforcing steel for drilled shafts. 

Table 7-1: Drilled Shaft Reinforcing 

Shaft Diameter 
Vertical Reinforcing Spiral Reinforcing 

No. of Bars Size Size Pitch Dia 

18" 6 #6 #3 6" 1' – 0" 

24" 8 #7 #3 6" 1' – 6" 

30" 8 #9 #3 6" 2' – 0" 

36" 10 #9 #3 6" 2' – 6" 

42" 14 #9 #3 6" 3' – 0" 

48" 18 #9 #3 6" 3' – 6" 

54" 16 #11 #4 9" 4' – 0" 

60" 20 #11 #4 9" 4' – 6" 

66" 22 #11 #4 9" 5' – 0" 

72" 26 #11 #4 9" 5' – 6" 
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Piling 

Piling consists of deep foundation elements advanced into the ground by driving. The FD 

Standard sheet provides common details for prestressed concrete and steel H-piling. Either 

pile element can be oriented vertically or battered as shown on the standard. Battered piling 

is commonly used for abutments or footing configurations. Driven piling is unique in that it 

can be lengthened in the field as needed to achieve the proper bearing resistance. Splice 

details for steel H-piling can be found on the FD standard, while splice (Build-Up) detail for 

prestressed concrete piling can be found on the Prestressed Concrete Piling (CP) standard. 

The embedment length of the pile into the cap or footing varies, depending on the pile size. 

See the FD and CP Standard sheets for embedment depth values for prestressed concrete 

piles and steel H piles. The following table lists the common concrete and steel piling sizes: 

Table 7-2: Common Piling Sizes 

Prestressed Concrete Equivalent Steel H-pile  

16" Sq HP14x73 

18" Sq HP14x117 or HP16x101 

20" Sq HP18x135 

24" Sq See Note 

Note: A suitable HP equivalent has not been evaluated. 

 Footings 

Footings are utilized as a load transfer device between the above ground structure and the 

foundation elements (drilled shafts or pilings). Standard details for pile foundation footings 

can be found on the FD Standard sheet. The FD standard includes elevation and plan views 

of details for three, four, and five pile footings. Drilled shaft footings and pile footings 

requiring a non-standard pile configuration or number of piles, will require a unique design. 

Provide Class C concrete, f′c = 3,600 psi minimum with Grade 60 reinforcing steel. 
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The following example is taken from the FD Standard sheet: 

 
Figure 7-1: Example of a Typical 4 Pile Footing. Online users can click here to view this 

illustration in PDF. 

  

pdf/07-01.pdf
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Unique Drilled Shaft Footing Example 

When unique drilled shaft or pile footings are required, the details should provide a plan 

view, section, and elevation view. Special bar details should also be included. 

 

Figure 7-2: Example of a Unique Drilled Shaft Footing. Online users can click here to 

view this illustration in PDF.  

pdf/07-02.pdf
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Section 3 

Foundation Layouts 

A Foundation Layout provides a plan view of proposed subsurface elements such as piling, 

drilled shafts and footings. Such a layout provides a foundation subcontractor basic 

information on where to place foundations and relevant constraints in an understandable, 

concise manner. 

Provide Foundation Layouts for: 

 Each bridge in fully directional interchanges 

 Bridge sites with extensive underground/overhead utilities or storm water drainage 

features that might impact foundation installation 

 Bridge sites with existing foundations to remain in place which are in close 

proximity to the proposed foundations 

 Bridges with complicated foundation issues 

Foundation Layouts are not required for every bridge project unless indicated otherwise by 

the District. If the necessity of including a Foundation Layout is in question, consult with the 

Bridge Division Geotechnical Branch Manager and District. 

Do not provide information on a Foundation Layout that is shown elsewhere in the bridge 

details or quantities. 
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Foundation Layout Checklist 

1.  Plan view at a scale that matches the Bridge Layout. Scale may be reduced 

for areas with multiple structures (interchanges) where a global view may 

help. 

2.  Labeled horizontal alignment line with station labels/tick marks 

3.  North arrow for orientation 

4.  Graphical indication of soil boring locations with boring label, station and 

offset 

5.  Centerline of substructures with abutment/bent number callout, bent 

azimuth, and skew angle relative to horizontal alignment line 

6.  Scale graphical representation of foundations and footings (where relevant) 

with foundation type and size callouts 

7.  Transverse spacing and longitudinal spacing of foundations relative to the 

centerline of bent, including a dimension from one of the foundations (or 

foundation groups) to the intersection of centerline of bent with horizontal 

alignment 

8.  Locations of existing foundations (if present and in close proximity to the 

proposed foundations) 

9.  Locations of existing utilities (unless they will moved in advance of 

foundation construction) 

10.  Locations of existing buried stormwater features or new stormwater features 

that may be installed in advance of foundation construction (if present and 

in close proximity to proposed foundations) 

Additional information may be added at the discretion of the Engineer provided it does not 

excessively obscure information of relevance to the foundation Contractor. 

 

Foundation Layout Examples 

The following figures are included to provide examples of Foundation Layouts.
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Figure 7-3: Example Foundation Layout. Online users can click here to view this illustration in PDF.  

pdf/07-03.pdf
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Figure 7-4: Example Foundation Layout, Sheet 1 of 2. Online users can click here to view this illustration in PDF.  

pdf/07-04.pdf
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Figure 7-5: Example Foundation Layout, Sheet 2 of 2. Online users can click here to view this illustration in PDF.  

pdf/07-05.pdf
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Section 1 

Introduction 

A bridge layout is a pictorial representation of the bridge. It is one of the most important 

parts of the bridge plan set, as it provides the contractor with various types of information, 

including, but not limited to: bridge alignment geometry, superstructure and substructure 

type, traffic direction, elevations, bridge and rail lengths, bridge widths, and soil 

information. This chapter provides a technician or engineer with a set of specific criteria to 

be reflected on the bridge layout plan sheet. Section 2 includes general information 

pertaining to bridge layout sheets. Section 3 provides a detailed checklist for information to 

be included on a typical bridge layout. Example layouts are included in Section 4 for several 

different bridge structure types. Section 5 includes a small list of parameters and tolerances 

specific to detailing bridge layouts. Sections 6 through 9 give examples of the plan view, 

elevation view, transverse section view, and boring log details. Finally, the last section, Title 

Block, shows a typical bridge layout title block which can be used as an example for other 

projects. 
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Section 2 

General Information 

Bridge Layouts 

Draw bridge layouts accurately and clearly. For example, the bridge slab depth may need to 

be exaggerated in the elevation view.  

The Bridge Layout Sheet contains, but is not limited to, the following listed details:  

 Plan View - normally shown in ascending stations from left to right  

 Elevation View - normally shown as a section through the profile grade line or control 

line, and should be visually aligned with the plan view  

 Typical Transverse Section - showing only the superstructure. Not required when a 

Staged or Phased Construction Sheet is included.  

Detail the Bridge Layout Sheet using one of the following listed scales for both horizontal 

and vertical:  

 1" = 20'  

 1" = 40'  

Do not mix horizontal scales and vertical scales.  

These scales are for plotting in half-size English sheets (11" x 17"). The preferred scale is 1" 

= 20’.  

Show dimensioning tolerances on the Bridge Layout Sheet as follows:  

 Structural dimensions - bridge and rail lengths on elevation view in decimal feet to the 

nearest 0.01'. Widths on plan and transverse section views in feet and inches to the 

nearest 1/4" (all decimals are acceptable, and preferred, on complex structures).  

 Piling or Drilled Shafts - in feet rounded up to the next whole foot for lengths, and in 

inches for pile and drill shaft sizes  

 Columns - in feet rounded up to the next whole foot  

 Elevations - in decimal feet to the nearest 0.01'  

 Bearings and Angles - in degrees, minutes, and seconds to the nearest whole second 

 Stations - in decimal feet to the nearest 0.01' 

The most accurate representations on a bridge layout are the profile grade line (or control 

line) in the plan view and the ground line on the elevation view. The ground line at the 

column locations may be scaled from the layout elevation view grid pattern. This elevation 

may then be used, along with the calculated bearing seat elevations, calculated cap depths, 

and desired depth of foundations below ground to determine the column heights. Do not 

measure the column heights directly off of the layout.  
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Create all computer-aided drafting (CAD) files for TxDOT jobs with MicroStation and use 

TxDOT’s customized font library or font resource file, furnished by the Bridge Division. 

Bridge Layouts created by the Bridge Division use FDOT font (as per Chapter 4, Section 5).  

Bridge Layouts created outside of the Bridge Division may use a different font style. In such 

cases, Bridge Division will typically match that text size and font. 
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Proper Titles for Bridge Layouts  

For bridges crossing a travelway (one that does not cross a body of water), the naming 

convention is based on the hierarchy of the two intersecting travelways. Refer to Chapter 2, 

Section 2, for the hierarchy of Texas highways. 

 
Figure 8-1: Bridge Layout Naming Examples. Online users can click here to view this 

illustration in PDF. 

  

pdf/08-01.pdf
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Section 3 

Bridge Layout Sheet Checklist 

Preliminary Data Required 

1.  Profile grade data and location (horizontal and vertical curve data). 

2.  Locate bearing of centerline or reference line. 

3.  Show skew angle. 

4.  Include control stations (begin and end bridge, bents, intersections, etc.) for 

railroad underpass and railroad overpass: RR sta = roadway station at 

intersection of railroad and roadway control lines (See comments under 

“Plan View.”) 

5.  Show bridge roadway width, shoulders and sidewalks. 

6.  Use the same scale horizontally and vertically (either 1:20 or 1:40 at half-

scale size). 

7.  Include soil exploration data (test holes, identifications, locations, etc.). 

8.  Show the profile of crossing and estimated vertical clearances to all lower 

roadways and railroad tracks. 

9.  Show critical horizontal clearances (locations of railroad tracks, utilities, 

culverts, and nearby structures). 

10.  Show the amount and method of varying superelevation and/or crown. 

11.  Include railing type. 

12.  Show contours at crossing (when applicable). 

13.  Show header bank slope and approach fill. 

14.  Show approach slab and curb returns. 

15.  Show limits and type of riprap. 

16.  Show approach pavement and crown width. 

17.  Show traffic direction and stream flow. 

18.  Include North arrow. 

19.  Show right-of-way (if required). 

20.  Include overall length of structure. 

21.  Show the lengths and types of units/spans. 

22.  Show the existing and proposed ground line. 

23.  Include hydraulic data (100-year and design flood elevation and velocities). 

24.  Show total calculated scour depth data. 

25.  Show the new structure National Bridge Inventory (NBI) number, design 

speed, Average Daily Traffic (ADT) and year (existing and/or proposed), 
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and functional class of roadway for a typical bridge or overpass. For a 

railroad overpass, NBI and railroad milepost also are required. For a 

railroad underpass, Department of Transportation (DOT) number and 

railroad milepost also are required. 

26.  Show existing structure (dashed) on plan view and existing NBI number for 

bridge replacement. Remove description of structure, including number of 

spans, type of superstructure, and type of substructure. 

27.  For widenings, show existing structure on plan view, existing NBI number, 

and overall and roadway widths of both existing and new structures. See 

Miscellaneous Slab Information in Appendix A. 

28.  For staged (or phased) construction information, see Miscellaneous Slab 

Information in Appendix A. 

29.  Railroad overpasses and underpasses: Because individual railroad 

requirements may differ, contact the particular railroad involved regarding 

any additional requirements. Coordinate this effort through TxDOT 

personnel knowledgeable in railroad issues. 

Completed Layout  

Plan View  

1.  Locate reference line, centerline, or profile grade line (bearing, location, 

and station). Show the railroad station (RR Sta) at intersection of railroad 

and roadway control lines on railroad overpass and railroad underpass 

bridges. 

2.  Begin and end bridge stations and elevations. 

3.  Show all bent numbers, stations, and bearings. 

4.  Show deck joint type, locations, and size of seal (if used). If a sealed 

expansion joint (SEJ) is used, give SEJ size. 

5.  Show widths (overall, roadway, shoulders, etc.). 

6.  Show traffic direction and stream flow. 

7.  Include North arrow. 

8.  Show Test holes, identifications and locations. 

9.  Include dimensions to features that control vertical and horizontal 

clearances (indicate points of minimum clearances as required, for 

structures, utilities, railroad tracks, etc.). 

10.  Show right-of-way (if required). 

11.  Show horizontal curve data. 

12.  Show cross slope. 

13.  Include type and limits of riprap (and blockouts, if required). 

14.  Show skew angle. 
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15.  Show the railing type. 

16.  Include outside beam line numbers (consistent with span details). 

17.  Include approach pavement and dimensions. 

18.  Include Cement Stabilized Abutment Backfill (CSAB) callout (if required). 

19.  Show vertical clearance signs (if needed). NOTE: If vertical clearance signs 

are required, do not include the pay item on the Bridge EQ Sheet. Ensure 

that the signs are included with signage quantities elsewhere in the plans. 

20.  Show foundation type and location. See Appendix A, Foundation 

Parameters and Calculations, for orientation of batter for outside piling 

groups on abutments. 

Additional information  

1.  Locate bridge drain and/or bridge lighting bracket stations on plan view, 

when applicable. 

2.  Show existing structure (dashed) on plan view, with existing National 

Bridge Inventory (NBI) number shown for bridge replacements or railroad 

milepost for a railroad underpass. 

3.  For widenings, show existing structure on plan view, existing NBI number, 

and make sure the overall and roadway widths of existing and new 

structures are shown. 

4.  For staged (or phased) construction information, show dimension to stage 

construction joints. 

5.  For roadways passing below or above a structure, show their horizontal, 

vertical and template information, and intersection stations to tie the 

alignments together. 

Elevation View  

1.  Show overall length of structure. 

2.  Include lengths and types of units/spans. 

3.  Include overall length and type of railing for each side (and, if required, 

median barrier). Include “End of Bridge Rail for Payment” note at both 

ends (refer to railing standard for termination point of railing). 

4.  Show vertical curve data and grade. 

5.  Begin and end bridge stations (face of abutment backwall) and elevations. 

6.  Show doweled beam locations (if needed). 

7.  Show minimum calculated vertical clearances to all lower roadways and 

railroad tracks (and other clearances as required, such as utilities and nearby 

structures). Railroad overpass: show minimum horizontal clearance from 

centerline track to face of interior bent columns, crash wall, retaining wall, 

or other obstructions. Show the vertical clearance sign (dashed) on the 
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bridge rail (if vertical clearance signage is required). 

8.  Show the control or profile grade line. 

9.  Show existing and proposed ground lines. 

10.  Include hydraulics data (100-year and design flood elevations and 

velocities). 

11.  Include total calculated scour depth. 

12.  Show grid elevations and stations. 

13.  Show “H” heights. (Always show “H” heights regardless of OPTIONAL 

INTERIOR BENT DRILLED SHAFT DETAIL on the Common 

Foundation Details (FD) standard sheet.) 

14.  Include types, number, sizes, lengths (to scale), and/or tip elevations of 

foundations (and, if required, direction of pile batter and orientation of 

footings on elevation and plan views). 

15.  Include test hole elevation views and data. 

16.  Show bent numbers (inside a circle, or hexagon if encircled note numbers 

are used). 

17.  Include special foundation notes (if required by geotechnical engineers). 

18.  Show riprap type. 

Typical Transverse Section  

1.  Show widths (overall, roadway, shoulders, sidewalks, etc.). 

2.  Local profile grade line and/or horizontal control line. 

3.  Show cross slope. 

4.  Dimension to stage construction joints for widening or stage construction 

projects. See Miscellaneous Slab Information in Appendix A. 

5.  Show railing. 

6.  Identify beam type and numbers (if required). 

Final Checks  

1.  Include standards layout title with National Bridge Inventory (NBI) number 

(and Department of Transportation number for railroad overpass), design 

speed, Average Daily Traffic (ADT) and year (existing and/or proposed), 

and functional class of roadway. 

2.  Include dimensions and scales conform to grid (and elevations). 

3.  Compare layout detail views against all bridge structural details for 

compatibility. 

4.  Check foundations against structural details. 

5.  Include Engineer’s seal. 
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Section 4 

Example Layout Sheets 

The following examples are included to provide the drafting layout of a typical Bridge 

Layout Sheet. See the various sections of this chapter for directions on drawing particular 

details. 
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Underpass Example  

 
Figure 8-2: Underpass Example. Online users can click here to view this illustration in PDF. 

pdf/08-02.pdf
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Stream Crossing Example  

 
Figure 8-3: Stream Crossing Example. Online users can click here to view this illustration in PDF.  

pdf/08-03.pdf
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Railroad Overpass Example  

 
Figure 8-4: Railroad Overpass Example. Online users can click here to view this illustration in PDF. 

pdf/08-04.pdf
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Railroad Underpass Example  

 
Figure 8-5: Railroad Underpass Example. Online users can click here to view this illustration in PDF.  

pdf/08-05.pdf


Chapter 8 — Typical Bridge Layout Sheets Section 4 — Example Layout Sheets 

 

Bridge Detailing Guide 8-15 TxDOT September 2016 

Overpass Example  

 
Figure 8-6: Overpass Example. Online users can click here to view this illustration in PDF. 
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Section 5 

Parameters and Tolerances 

Normal layout parameters are as follows: 

Columns and Drilled Shafts 

 1' - drilled shaft and piling length increments 

 1' - column height increments  

Roadway Width 

 24'-0" - standard roadway width 

 28'-0" - standard roadway width 

 30'-0" - standard roadway width 

 32'-0" - standard roadway width 

 38'-0" - standard roadway width 

 40'-0" - standard roadway width 

 44'-0" - standard roadway width 

Miscellaneous 

 1'-0" - nominal face of rail from edge of slab 

 4" or 5" - sealed expansion joint  
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Section 6 

Plan View 

Plan View Example  

Follow the Plan View Checklist presented in Section 3 to ensure that the details are accurate 

and complete. 

 
Figure 8-7: Plan View Example. Online users can click here to view this illustration in PDF. 

pdf/08-07.pdf
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Partial Interior Plan View, Checklist Items 

 

 

Figure 8-8: Partial Interior Plan View; Checklist Items. Online users can click here to 

view this illustration in PDF.  

pdf/08-08.pdf
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Partial End Plan View, Checklist Items 

 

 

Figure 8-9: Partial End Plan View; Checklist Items. Online users can click here to view 

this illustration in PDF. 
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Section 7 

Elevation View 

Elevation View Example  

Follow the Elevation View Checklist presented in Section 3 to ensure the details are 

accurate and complete.  

 
Figure 8-10: Elevation View Example. Online users can click here to view this illustration 

in PDF.  

Above Structure Elevation View, Checklist Items 

 
Figure 8-11: Above Structure Elevation View, Checklist Items. Online users can click 

here to view this illustration in PDF.  

pdf/08-10.pdf
pdf/08-11.pdf
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On Structure Elevation View, Checklist Items 

 
Figure 8-12: On Structure Elevation Views; Checklist Items. Online users can click here 

to view this illustration in PDF. 
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Section 8 

Test Hole/Boring Log Details 

Introduction 

When detailing a test hole or boring detail, differentiate particular soil and bedrock 

formations, using appropriate symbology and descriptions, only when there are significant 

differences between layers. In addition to describing the kind and condition of a formation, 

include its color and natural moisture state (dry, moist, saturated, etc.). For additional test 

hole or boring information, refer to the Geotechnical Manual and the WinCore program.  

Test Hole Example 

 
Figure 8-13: Test Hole Example. Online users can click here to view this illustration in 

PDF. 

Accurately locate test holes on the bridge layout sheets in both the PLAN view and the 

ELEVATION view when possible. Place test holes at the correct elevation and scale on the 

bridge layout.  

http://onlinemanuals.txdot.gov/txdotmanuals/geo/index.htm
http://txdot.gov/business/resources/engineering-software.html
pdf/08-13.pdf
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If the test hole does not fit on the bridge layout because of its length or because it interferes 

with other information shown on the bridge layout, create a TEST HOLE DATA sheet. On 

this sheet show only the ELEVATION view of the bridge “ghosted,” with the test hole data 

prominently displayed. 

Soil and Bedrock  

 

Table 8-1: Soil and Bedrock Classifications 

Bedrock Igneous Granite   

    Basalt   

  Metamorphic Gneiss   

    Schist   

    Slate   

    Marble   

  Sedimentary Clastic Shale (Claystone) 

      Siltstone 

      Limestone 

      sandstone 

      Glauconite 

      Conglomerate 

      Lignite 

    Nonclastic Chert 

      Iron Deposits 

      Gypsum 

Soils Cohesive Clay   

  Cohesionless Silt   

    Sand   

    Gravel   
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Table 8-2: Soil and Bedrock Terminology 

Material Modifiers Colors 

Basalt Calcareous Black 

Boulder Clayey Blue 

Calcite Fine Brown 

Conglomerate Hard Dark 

Chalk Large Gray 

Chert Medium Green 

Clay Moist Light 

Claystone Nodules Red 

Cobble Organic Tan 

Dolomite Sandy White 

Glauconite Shaley Yellow 

Gneiss Silty   

Granite Slickensided   

Gravel Small   

Gypsum Soft   

Halite Wet   

Lignite     

Limestone     

Schist     

Sand     

Shale     

Silt     

Siltstone     

Sandstone     
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Figure 8-14: Soil and Bedrock Symbology. Online users can click here to view this 

illustration in PDF. 
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Section 9 

Typical Transverse Section 

Transverse Section Example  

These details are included only as examples of a typical transverse section and are not 

intended to accurately reflect any particular structure. The typical transverse section 

checklist presented in Section 3 should be followed to ensure the details are accurate and 

complete.  

 

Figure 8-15: Typical Transverse Section, Checklist Item. Online users can click here to 

view this illustration in PDF. 

pdf/08-15.pdf


Chapter 8 — Typical Bridge Layout Sheets Section 10 — Title Block 

 

Bridge Detailing Guide 8-27 TxDOT September 2016 

Section 10 

Title Block 

Title Block Example  

Title blocks vary considerably in both content and appearance. The example shown below is 

typical of the form commonly used in bridge plans. (See Figure 4-2 in Chapter 4, Section 2, 

for the line weights and text sizes used in the title block.)  

 
Figure 8-16: Layout Title Block Example. Online users can click here to view this 

illustration in PDF. 
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Section 1 

Introduction 

This chapter discusses the Estimated Quantities sheet, which provides the contractor with all 

of the bid items and their associated quantities that are used to calculate the final contract 

bid.  It is included with the detail sheets.  The table of bearing seat elevations, if applicable, 

should be placed on the sheet with the estimated quantities. This chapter provides examples 

of the drafting layout of a typical Estimated Quantities Sheet and table of bearing seat 

elevations for various beam types.  See the various sections of this chapter for directions on 

filling out the table and displaying the bearing seat elevation information. 
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Section 2 

Checklist 

Estimated Quantities 

1.  Ensure bid code number along the top of the table corresponds to bid item. 

2.  Place bid items in sequence by increasing bid item number. 

3.  Ensure bid item description matches description codes on the TxDOT 

website. 

4.  Ensure unit of measurement for bid item matches the units found on the 

TxDOT website. 

5.  Ensure bridge element lists substructure elements (ex. 2 ~ Abutments, 2 ~ 

Bents, etc.), followed by superstructure spans or units. 

6.  Back check each quantity item that correlates with bridge structural detail 

sheet quantities. 

7.  Separate quantities into phases if the bridge will be built using phased 

construction. 

8.  Include Engineer’s seal. (NOTE: Omit the Engineer’s seal if the EQ sheet 

does not include bearing seat elevations or other engineering-related 

information.) 

9.  If vertical clearance signs are required, do not include the pay item on the 

Bridge EQ sheet; ensure that the quantity is included on the signage EQ 

sheet elsewhere in the plans. 

Bearing Seat Elevations 

1.   Back check elevations with computer program output or spreadsheet. 

2.  List forward and back elevations. 

3.  Round elevations to the nearest 0.001 ft. 
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Section 3 

Example Sheets 

Table of Estimated Quantities Example 

When filling out the Table of Estimated Quantities, place elements listed under the 

“BRIDGE ELEMENT” in construction sequence order, substructure items preceding 

superstructure items.  Place items following “BID ITEM DESCRIPTION” in sequence by 

increasing bid item number.  Conform item descriptions to those shown in the current 

list of bid codes available on the TxDOT website and measure in the units given 

therein.  Label any items listed that are for the Contractor’s information only. 
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Figure 9-1: Table of Estimated Quantities Plan Sheet Example.  Online users can click here to view this illustration in PDF.

pdf/09-01.pdf
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Section 4 

Quantity Tolerances 

Show quantities in the Table of Estimated Quantities to the accuracy listed as follows:  

 

 

Bid Tolerances 

Bid Item # Common Item Show to Nearest 

400 Structural Excavation 1 CY 

400 Cement Stabilized Backfill 1 CY 

402 Trench Excavation Protection 1 LF 

409 Prestressed Concrete Piling 1 LF 

416 Drill Shaft Foundations 1 LF 

420 Concrete 0.1 CY 

422 Reinforced Concrete Slab 1 SF 

425 Prestressed Concrete Beams 0.01 LF 

432 Riprap 1 CY 

434 Elastomeric Bearings EA 

442 Structural Steel See Estimated Quantities in Appendix E 

450 Railing 0.1 LF 

454 Expansion Joint 1 LF 

514 Permanent Concrete Traffic Barrier 0.1 LF 

786 Carbon Fiber Reinforced Polymer 0.1 SF 

 

  

Section 4 – Quantity Tolerances 
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Section 5 

Bearing Seat Elevations 

Bearing Seat Elevations Examples  

Provide elevations on the Table of Bearing Seat Elevations to the nearest 0.001 feet. 

(Computer generated output tables, which normally show the elevations to four places, need 

not be rounded off to three places before use.)  Follow the format shown below. 

Tx Girder Bearing Seat Elevations Example 

Bearing Seat Elevations 

   BEAM 1 BEAM 2 BEAM 3 BEAM 4 BEAM 5 BEAM 6 

BENT 1 (FWD) 3201.300 3201.161 3201.021 3200.882 3200.743 3200.604 

         

BENT 2 (BK) 3202.587 3202.447 3202.307 3203.167 3202.027 3201.887 

  (FWD) 3202.662 3202.487 3202.312 3202.137 3201.962  

         

BENT 3 (BK) 3203.086 3202.909 3202.733 3202.557 3202.380  

  (FWD) 3203.094 3202.918 3202.741 3202.565 3202.388  

         

BENT 4 (BK) 3202.999 3202.821 3202.643 3202.465 3202.288  

  (FWD) 3202.981 3202.838 3202.696 3202.554 3202.412 3202.269 

         

BENT 5 (BK) 3202.037 3201.894 3201.750 3201.607 3201.463 3201.319 

Figure 9-2: Tx Girder Bearing Seat Elevations Example. 

  



Chapter 9 — Typical Estimated Quantities Sheet and 

Bearing Seat Elevations 

Section 5 — Bearing Seat 

Elevations 

 

Bridge Detailing Guide 9-8 TxDOT September 2016 

Box Beam & Slab Beam Cap Elevation Points Example 

Abutments and bents for box beam and slab beam bridges do not have bearing seats.  

Measure their top of cap elevations along the centerline of bearing at points coinciding with 

the outer edges of the exterior beams and intermediate points along the cap.  See Appendix 

B, Prestressed Concrete Box Beam Spans, and Appendix D, Prestressed Concrete Slab 

Beam Spans, for more information. 

 

Figure 9-3: Box Beam & Slab Beam Cap Elevation Points Example.  Online users can 

click here to view this illustration in PDF. 

U-Beam Bearing Seat Elevations Example 

Do not place U-beams plumb like Tx Girders, but follow the cross-slope of the bridge slab.  

Balance each U-beam in a span in cross-slope from the back bearing to the forward bearing 

of the beam.  Thus, the haunch at the centerline of bearing for the left edge of the beam may 

be different than the haunch at the right edge of the beam, which also causes different 

elevations for each side of the beam.  The bearing seat for a U-beam is level perpendicular 

to the centerline of bearing, but slopes along the centerline of bearing between the left and 

right bearing seat elevations.  See Appendix C, Prestressed Concrete U-Beam Spans, for 

more information. 

 

Figure 9-4: U-Beam Bearing Seat Elevations Example. Online users can click here to 

view this illustration in PDF. 
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U-Beam Bearing Pad Taper Report Example 

The bearing seat for a U-beam is level perpendicular to the centerline of bearing, but slopes 

along the centerline of bearing between the left and right bearing seat elevations. This 

configuration for the bearing seat allows the pad to taper in only one direction 

(perpendicular to the centerline of bearing).  The amount of bearing pad taper is dependent 

on three factors: grade of the U-beam, the slope of the bearing seat, and the beam angle. 

BGS calculates and prints two values of bearing pad taper for each bearing seat location.  

One set of pad taper values is listed in the “Designer’s Report” and the other is listed in the 

“Fabricator’s Report.”  The “Fabricator’s Report” table lists the required pad taper 

perpendicular to centerline of bearing and is intended to be included in the contract plans on 

a sheet called “Bearing Pad Taper Report.”  See Appendix C, Prestressed Concrete U-Beam 

Spans, for more information. 

 

Figure 9-5: U-Beam Bearing Pad Taper Report Example. Online users can click here to 

view this illustration in PDF 

 

 

http://www.txdot.gov/inside-txdot/division/information-technology/engineering-software.html
pdf/09-05.pdf
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Section 1 

Overview 

Appendix A contains detailing information specific to prestressed concrete I-girder bridges.  

Section 2 of Appendix A, Superstructure, gives information covering all of the details and 

plan sheets that go into conveying the construction of the superstructure.  The superstructure 

of a bridge includes the rail, slab, and girders.  Subsequent sections pertain to the 

substructure of the bridge, which includes the bent caps, columns, and foundations.  Section 

3 highlights the detailing of abutments for prestressed I-girder type bridges.  Along with a 

checklist, it provides example details and sheets, as well as reinforcing steel details.  The 

fourth section, Typical Interior Bents, also contains a sheet checklist, example details and 

sheets, and reinforcing steel details that are all specific to this type of bridge construction.  

Section 5 gives information pertaining to the detailing of inverted-T bent caps.  Inverted-T 

bent caps are a more complex type of bent cap made up of a concrete stem and a ledge.  

They are typically used to decrease the length of I-girder spans or help alleviate vertical 

clearance issues.  The last section, Section 6, includes information about column and 

foundation detailing.  It also includes information on web walls and crash walls. 
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Section 2 

Superstructure 

General Information 

Preferred Span or Multiple Span Unit Scales  

The Prestressed Concrete Girder Span (or Multiple Span Unit) details sheet contains, but is 

not limited to, the following listed details (showing preferred scales):  

 

Table A–1 

Span or Multiple Span Unit Scales 

Details Preferred Scales 

Plan View    No scale* 

Typical Transverse Section    3/8" = 1'-0" or 1/2" = 1'-0" scale 

Bar Details    No scale 

Dead Load Deflection Diagram   

Table of Estimated Quantities   

Table of Section Depths  

General Notes   

* Scale should be appropriate for the structure size. 

NOTE: The slab thickness on the Typical Transverse Section may be exaggerated for 

clarity. 

Show dimensions on the Prestressed Concrete I-Girder Span (or Unit) Details Sheet as listed 

below:  

 Structural dimensions and deflections - In the plan view, show all structural dimensions 

in decimal feet to the nearest 0.001', except Controlled Joint or Construction Joint 

breakback dimensions, shown in feet and inches to the nearest 1/4".  In the transverse 

section, show all structural dimensions in feet and inches to the nearest 1/4", except 

girder spacing, shown in decimal feet to the nearest 0.001'. Show the deflections in the 

dead load deflection diagram in decimal feet to the nearest 0.001'.  For all other views 

and details, show the dimensions in feet and inches to the nearest 1/4".  

 Reinforcing steel - Give rebar dimensions and locations in all views, including bar 

details, in feet and inches to the nearest 1/4".  All measurements are to the face of the 

rebar.  

 Cover - Cover for the top slab reinforcing steel is 2 1/2" clear cover and bottom slab 

reinforcing steel is 1 1/4" clear cover.  Transverse bars and longitudinal bars have 2" 

end cover.  

 Angles - Show degrees (°), minutes ('), and seconds ('') to the nearest whole second, if 

such accuracy is available.  
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Example Sheets 

Prestressed Concrete I-Girder Span  

This sheet is included to provide an example of the drafting layout of a typical Bridge 

Prestressed Concrete I-Girder Span Sheet.  Place the Framing Plan sheet (not shown with 

Figure A-1) before the Span sheet.  See the various sections of this appendix for directions 

on drawing particular details.  Detail the plan view of a span with the direction of increasing 

stations to the right, and the typical transverse section facing the direction of increasing 

station.  
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Example – With 0 º Skew  

 
Figure A–1. Example, 0

o
 Skew Prestressed Concrete Girder Span.  Online users can click here to view this illustration in PDF.

pdf/a-01.pdf
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Prestressed Concrete I-Girder Framing Plans & Units 

These sheets are included to provide examples of the drafting layout of typical Bridge 

Prestressed Concrete I-Girder Framing Plan and Unit Sheets.  Place the Framing Plan sheet 

before the Span or Unit sheets.  See the various sections of this appendix for directions on 

drawing particular details.  Detail the plan view of a span with the direction of increasing 

stations to the right, and the typical transverse facing the direction of increasing station.  
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Example – With 0 º Skew  

 
Figure A–2. Example, 0

o
 Skew, Framing Plan. Online users can click here to view this illustration in PDF. 

pdf/a-02.pdf
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Figure A–3. Example, 0

o
 Skew Prestressed Concrete Girder Unit.  Online users can click here to view this illustration in PDF. 

pdf/a-03.pdf
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Example – With Skew 

 
Figure A–4. Example 15

o
 Skew, Framing Plan.  Online users can click here to view this illustration in PDF. 

pdf/a-04.pdf
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Figure A–5. Example, 15

o
 Skew Prestressed Concrete Girder Unit 15

o
, Sheet 1 of 2. Online users can click here to view this illustration 

in PDF. 

pdf/a-05.pdf
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Figure A–6. Example, 15

o
 Skew Prestressed Concrete Girder Unit, Sheet 2 of 2. Online users can click here to view this illustration in 

PDF. 

pdf/a-06.pdf


Appendix A — Prestressed Concrete I-Girder Spans Section 2 — Superstructure 

 

Bridge Detailing Guide A-13 TxDOT September 2016 

 
Figure A–7. Example, 30

o
 Skew Framing Plan. Online users can click here to view this illustration in PDF. 

pdf/a-07.pdf
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Figure A–8. Example, 30

o
 Skew Prestressed Concrete Girder Unit, Sheet 1 of 2. Online users can click here to view this illustration in 

PDF. 

pdf/a-08.pdf
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Figure A–9. Example, 30

o
 Skew Prestressed Concrete Girder Unit, Sheet 2 of 2. Online users can click here to view this illustration in 

PDF. 

pdf/a-09.pdf
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Example – With 0º Skew and horizontal curvature 

 
Figure A–10. Example, 0

o
 Skew and Horizontally Curved Framing Plan. Online users can click here to view this illustration in PDF. 

pdf/a-10.pdf
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Figure A–11. Example, 0

o
 Skew and Horizontally Curved Prestressed Concrete Girder Unit, Sheet 1 of 2. Online users can click here to 

view this illustration in PDF. 

pdf/a-11.pdf


Appendix A — Prestressed Concrete I-Girder Spans Section 2 — Superstructure 

 

Bridge Detailing Guide A-18 TxDOT September 2016 

 
Figure A–12. Example, 0

o
 Skew and Horizontally Curved Prestressed Concrete Girder Unit, Sheet 2 of 2. Online users can click here to 

view this illustration in PDF. 

pdf/a-12.pdf
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Example – With Skew and horizontal curvature 

 
Figure A–13. Example, 10

o
 Skew and Horizontally Curved Framing Plan. Online users can here to view this illustration in PDF. 

pdf/a-13.pdf
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Figure A–14. Example, 10

o
 Skew and Horizontally Curved Prestressed Concrete Girder Unit, Sheet 1 of 2. Online users can click here 

to view this illustration in PDF. 

pdf/a-14.pdf
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Figure A–15. Example, 10

o
 Skew and Horizontally Curved Prestressed Concrete Girder Unit, Sheet 2 of 2. Online users can click here 

to view this illustration in PDF. 

pdf/a-15.pdf
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Example – With Skew and variable width 

 
Figure A–16. Example, 50.901

o
 Skew and Variable Width Framing Plan, Sheet 1 of 2. Online users can click here to view this 

illustration in PDF. 

pdf/a-16.pdf
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Figure A–17. Example, 50.901

o
 Skew and Variable Width Framing Plan, Sheet 2 of 2. Online users can click here to view this 

illustration in PDF. 

pdf/a-17.pdf
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Figure A–18. Example, 50.901

o
 Skew and Variable Width Prestressed Concrete Girder Unit, Sheet 1 of 2. Online users can click here to 

view this illustration in PDF. 

pdf/a-18.pdf
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Figure A–19. Example, 50.901

o
 Skew and Variable Width Prestressed Concrete Girder Unit, Sheet 2 of 2. Online users can click here to 

view this illustration in PDF 

 

pdf/a-19.pdf
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Sheet Checklist 

Plan View  

Accurate detail, with exceptions to enhance clarity  

1.  Label and locate the control line at transverse and skewed ends of units, simple 

spans and spans within a multiple span unit if different (matching the 

terminology on the layout, such as reference line, centerline, or profile grade 

line). 

2.  Reference control dimensions to a working point (usually the intersection of the 

control line and the centerlines of bents and at the ends of the unit). 

3.  Dimension overall unit length and individual span lengths along the control line 

(and along slab edges if different). 

4.  Dimension transverse widths of slab, including overall, roadway, face of rail, 

curb, sidewalk and median widths, and working point locations at the beginning 

of the unit (and, if the unit contains variable width spans, at the ends of each 

span). 

5.  Dimension the breakback (typically 2.000’) on slabs with skews greater than 

15°. 

6.  Locate and number outside girder lines.   

7.  Skew angles (On structures with curved control lines, the angle is between a 

perpendicular and a tangent to the control line’s horizontal curve at the working 

points at the ends of spans.). 

8.  Label joint locations (including construction joints or controlled joints, 

expansion joints, armor joints, etc.). 

9.  Detail slab reinforcing steel, dimension spacing, and show end cover. 

10.  Label thickened slab ends and reference them to the standard sheet IGTS for 

reinforcing steel and construction details. 

11.  Show abutment numbers and/or bent numbers.  

Typical Transverse Section  

Accurate detail, with exceptions to enhance clarity 

1.  Locate control line horizontally and the Profile Grade Line (PGL) vertically 

(note that more than one control line may be required).  

2.  Dimension slab widths (including overall, roadway, face of rail, offset from 

control line, etc.). 

3.  Show reinforcing steel for typical slab section.  

4.  Show reinforcing steel cover and slab thickness (interior and overhang). 

5.  Include section depths (using table if required). 

6.  Space and identify girders. 
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7.  Show crown or roadway slope. 

8.  Show spacing for bars T and D.  

Other Details  

Accurate details, with exceptions to enhance clarity.  

1.  Include bar details, if applicable. 

2.  Include joint details, if applicable.  

3.  Include a dead load deflection diagram. 

4.  Provide tables of quantities. 

5.  Include general notes (including, but not limited to, design criteria, loading, 

class of concrete, epoxy coating, and cross references to various standard 

sheets). 

6.  Provide title block, information block, and engineer’s seal. 

Final Checks  

1.  Check all details and dimensions against substructure to ensure the details are 

not in conflict. 

2.  Double check bars in various details against the bars shown in the bar table. 

3.  Ensure that bridge drains and/or bridge lighting brackets are located correctly on 

the layout, when applicable. 

4.  Ensure that the name of the bridge and the CSJ is the same on all detail sheets 

(including layout).  

5.  Refer to the TxDOT Bridge Division QA/QC Guide for information on the 

procedure for checking plan sheets. 
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Common Parameters and Calculations 

Prestressed Concrete I-Girder Span Parameters  

Normal Prestressed concrete girder span parameters are as follows:  

 8 1/2" slab thickness up to maximum 12’-0” girder spacing 

 8 1/2" overhang thickness for all slabs 8 1/2" and under  

 Overhang thickness will match the slab thickness for slabs greater than 8 1/2” 

 2” minimum haunch at centerline of bearing 

 1'-0" - nominal face of rail to edge of slab (some bridge types may have greater than 1'-

0") 

 3'-0" - edge of slab to centerline of girder 

 

 
 

Figure A–20. Typical Transverse Section. Online users can click here to view this 

illustration in PDF.  

pdf/a-20.pdf


Appendix A — Prestressed Concrete I-Girder Spans Section 2 — Superstructure 

 

Bridge Detailing Guide A-29 TxDOT September 2016 

Prestressed I-Girder Details 

Prestressed Concrete I-Girder Quick Reference  

The following table is provided as a quick reference guide to the TxDOT prestressed 

concrete I-Girder shapes.  See the standard sheet “IGD” for additional details.  

 

Figure A–21. Prestressed Concrete I-Girder Quick Reference.  Online users can click 

here to view this illustration in PDF. 

  

pdf/a-21.pdf
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Girder End Conditions  

The following detail is a quick reference guide to TxDOT prestressed I-girder end 

conditions and dimensions.  

 

 

Figure A–22. Girder End Conditions.  Online users can click here to view this illustration 

in PDF.  

  

pdf/a-22.pdf
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Girder Haunch Details  

The purpose of a girder haunch is to absorb the girder camber without intrusion of the girder 

into the bottom of the slab at centerline of bearing or at mid-span.  This allows a uniform 

slab thickness. Use 1/2" minimum at the edge of the girder at mid-span to accommodate the 

bedding strips for prestressed concrete panels.  Regardless of calculated value, the absolute 

minimum haunch at centerline of bearing is 2" (increase in 1/4" increments).  

If the height of the girder haunch concrete is greater than 3 1/2", the haunch concrete is 

reinforced with Bars U (for full depth cast-in-place decks) or Bars UP (when Prestressed 

Concrete Panels – PCPs are used).  Bars U and UP are detailed in the IGMS and PCP 

standards respectively, and are shown below.  

 

Figure A–23. Girder Haunch Details – Showing PCPs.  Online users can here to view this 

illustration in PDF.  

pdf/a-23.pdf
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Figure A–24. Girder Haunch Details – Showing full depth cast-in-place slab.  Online 

users can here to view this illustration in PDF.  

 

  

pdf/a-24.pdf
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Plan View Example  

Follow the Plan View Checklist to ensure that the details are accurate and complete.  

 

Figure A–25. Plan View, Checklist Items. Online users can click here to view this 

illustration in PDF.  

  

pdf/a-25.pdf
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Typical Transverse Section Example  

Show the transverse section facing the direction of increasing stations.  Give structural 

dimensions in feet and inches to the nearest 1/4".  Give girder spacing in decimal feet to the 

nearest 0.001'. For thickened slab ends see IGTS standard. Bars K are needed only when 

skews are greater than 15°.  

NOTE: Maximum spacing of bars D and T is always measured at the wide end of a flared 

span.  

 

Figure A–26. Typical Transverse Section, Checklist Items. Online users can click here to 

view this illustration in PDF.   

pdf/a-26.pdf
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Typical Reinforcing Steel Details 

Typical Bar Sizes for Spans or Multiple Span Units  

The information in this section shows typical prestressed concrete girder span slab 

reinforcing steel and its placement.  The rebar sizes, bends, and locations may, however, be 

different from that given due to design requirements.  

Prestressed concrete girder span slab reinforcing steel default sizes are as follows:  

 

Table A–2 

Typical Bar Sizes 

Reinforcing Steel Bars Default Size 

Bars A,D, P, & T  #4  

Bars G, H, J, K & M  #4*  

Bars AA & OA  #5  

* Thickened slab end bars that are detailed on the IGTS standard.  These bars  

   are referenced on the prestressed concrete girder spans or units and shown in  

   the bar table.    

Do not detail constant length straight bars on the plan sheet unless the bars are lap spliced 

and the location of the lap is significant (often occurs on staged construction).  

The maximum length of rebar, without a bar lap, is 60 feet.  
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Typical Plan Reinforcing Steel 

Dimension transverse slab reinforcing steel on the plan view in feet and inches. Show end 

cover for transverse reinforcing steel on the typical transverse or radial section. The 

transverse reinforcing steel consists of bars A, P and OA. Show longitudinal slab reinforcing 

on the plan view for reference.  Typical longitudinal reinforcing steel consists of bars T and 

D. End bars D 3'-0" from end of slab or unit with thickened slab ends.  See IGTS standard 

for details.  

 
Figure A–27. Typical Plan Reinforcing Steel. Online users can click here to view this 

illustration in PDF.   

pdf/a-27.pdf
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Typical Transverse Section Reinforcing Steel 

For thickened slab end information, see IGTS standard.  

NOTE:  Maximum spacing for bars D and T is always measured at the wide end of a flared 

span or unit.  

 
Figure A–28. Typical Transverse Section Reinforcing Steel.  Online users can click here 

to view this illustration in PDF.  

  

pdf/a-28.pdf
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Framing Plans 

Provide a framing plan for all spans and units.  Each superstructure unit is shown on a 

separate framing plan sheet.  A plan view of the girders is shown at the top of the sheet.  The 

plan view gives the distance from the centerline of bent to the centerline of bearing 

dimension, number of girders in each span, and relation to the centerline or horizontal 

control line of the bridge.  Show increasing stations to the right on the framing plan. Under 

the plan view, give the Bent Report and the Girder Report.  Show dimensions in decimal 

feet to the nearest 0.001', except for centerline bent to centerline bearing dimensions, show 

in feet and inches.  

For each span the Bent Report gives information about: 

 Girder spacing along the bent  

 Girder angle   

For each span the Girder Report gives information about: 

 The distance from centerline bent to centerline bent along the girder 

 The distance from centerline bearing to centerline bearing along the length of the girder 

 The true length of the bottom girder flange 

 The slope of the girder 
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Example BGS Report  

The Bridge Geometry System (BGS) program aids in the geometric design of bridges  

 

 
Figure A–29. Example of BGS Report. Online users can click here to view this illustration 

in PDF.  

pdf/a-29.pdf
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Example Framing Plan Report  

 
Figure A–30. Framing Plan Report. Online users can click here to view this illustration in 

PDF.  

pdf/a-30.pdf
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Miscellaneous Slab Information 

Structural Dimensions  

Show the plan view of a prestressed concrete girder slab or unit with increasing stations to 

the right.  

Show structural dimensions in decimal feet to the nearest 0.001', for each span or spans 

within a unit.  

Always indicate both outside girders on the plan view of a prestressed concrete girder span 

or in each span within a unit.  

 
Figure A–31. Structural Dimensions.  Online users can click here to view this illustration 

in PDF.  

  

pdf/a-31.pdf
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Controlled or Construction Joint  

A multi-span unit will have a controlled joint or construction joint at centerline of bent(s) 

within a unit. On skews greater than 15°, dimension the controlled joint or construction joint 

ends 2'-0" perpendicular to the edge of slab.  Locate and dimension the 2'-0" dimension 

along the outside edge of slab to the intersection with centerline of bent.  See example 

below.  

 

Figure A–32. Controlled or Construction Joint.  Online users can click here to view this 

illustration in PDF.  

  

pdf/a-32.pdf
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Staged (or Phased) New Construction 

 

Figure A–33. Staged (or Phased) New Construction. Online users can click here to view 

this illustration in PDF.  

Widenings (Staged or Non-Staged) 

 
Figure A–34. Widenings (Staged or Non-Staged). Online users can click here to view this 

illustration in PDF.  

Stage II Stage I 

pdf/a-33.pdf
pdf/a-34.pdf
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Miscellaneous Details 

Dead Load Deflection Diagram Example  

The following is a typical dead load deflection diagram for a prestressed concrete I-girder 

unit  

 

Figure A–35. Dead Load Deflection Diagram Example.  Online users can click here to 

view this illustration in PDF. 

  

pdf/a-35.pdf
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Table of Estimated Quantities and Bar Table  

Show tables of estimated quantities on the plan view as detailed below.  

Show quantities in the tables as listed below: 

 Reinforced Concrete Slab - in square feet to the nearest 1 square foot 

 Prestressed Concrete I-Girders - in linear feet to the nearest 0.01 feet 

 Reinforcing Steel - in pounds to the nearest pound using an approximate factor of 2.3 

lbs/SF (Designer should verify 2.3 lbs/SF for special designs)  

 

 

 
Figure A–36. Typical Bar Table and Estimated Quantities Table.  Online users can click 

here to view this illustration in PDF.  

pdf/a-36.pdf
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General Notes, Title Block, and P.E. Seal  

Show the general notes, title block, and engineer’s seal on the detail sheet in the format 

given below.  Note that there will be considerable variation in the general notes between 

jobs, depending on structural needs.  Ensure that the listed loading criteria is correct.  

Whenever possible, space should be made available on the sheet to the immediate left of the 

title block for the engineer’s seal.  

Below are typical GENERAL NOTES and MATERIAL NOTES for TX-girders and non-

epoxy-coated steel: 

 

GENERAL NOTES: 

 

  Designed according to AASHTO LRFD Bridge Design Specifications, 7
th

 Edition 

(2015). 

 See PCP and PCP-FAB standards for panel details not shown. 

 See IGTS standard for thickened slab end details and quantity adjustments. 

 See IGMS standard for miscellaneous slab details not shown. 

 See railing standard for rail anchorage in slab. 

 See PMDF standard for details and quantity adjustments if this option is used. 

 Cover dimensions are clear dimensions, unless noted otherwise. 

 

MATERIAL NOTES: 

 

Provide Grade 60 reinforcing steel. 

Provide Class S concrete (f’c = 4000 psi). 

Provide Bar laps, where required, as follows: 

 Uncoated ~ #4 = 1'-7"  

Deformed Welded Wire Reinforcement (WWR) (ASTM A1064) of equal size and 

spacing may be substituted for Bars A, D, OA, P, or T unless noted otherwise. Provide 

the same laps as required for reinforcing bars. 

For TX-girder spans with epoxy-coated steel, use the typical notes, except as noted below: 

 

Provide Grade 60 epoxy coated reinforcing steel 

Provide Bar laps, where required, as follows: 

   Epoxy coated ~ #4 = 2'-5" 

For widening of bridges with TX-girders, use the typical notes, except as noted below: 

“Widening designed according to AASHTO LRFD Bridge Design Specifications, 7
th

 

Edition (2015).” 
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Figure A–37. Typical General Notes, Title Block, and P.E. Seal. Online users can click 

here to view this illustration in PDF.  

pdf/a-37.pdf
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Section 3 

Abutments 

General Information 

Preferred Abutment Scale 

The Abutment Details Sheet contains, but is not limited to, the following listed details 

(showing preferred scales): 

 

Table A–3 

Abutment Scales 

Details Preferred Scale 

Plan View 3/8" = 1'-0" 

Elevation View 3/8" = 1'-0" 

Cap and Backwall Section 1/2" = 1'-0", 3/8" = 1'-0" 

Wingwall Elevation and Section 1/2" = 1'-0", 3/8" = 1'-0" 

Corner Details (Cap and Backwall) 1/2" = 1'-0" 

Bar Details No scale 

Bearing Seat Detail No scale 

Table of Estimated Quantities - 

General Notes - 

Show on the abutment sheet as listed below: 

 Structural dimensions and foundation locations - In the plan view, dimensions 

transverse to the roadway, wing lengths, and drilled shaft or piling locations in decimal 

feet to the nearest 0.001'.  Show all other details, including dimensions across cap width 

in plan view, in feet and inches to the nearest 1/4".  (See 

Foundation Parameters and Calculations in this section for shaft or pile group 

locations). 

 Reinforcing steel –Show rebar dimensions and locations in all views, including bar 

details, in feet and inches to the nearest 1/4" at the centerline of the rebar. 

 Cover – Dimension clear cover on reinforcing steel as 2".  Dimension clear cover on 

portions of reinforced concrete that are cast against exposed earth (as in the bottom of 

caps and wingwalls) as 3".  (See Chapter 5, Section 4, for cover requirements for 

reinforcing steel). 

 Angles - in degrees, minutes, seconds to the nearest whole second, if such accuracy is 

available 
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Example Sheets 

Abutment Sheet 

This sheet is included to provide an example of the drafting layout of a typical Bridge 

Abutment Sheet.  See the various sections of this appendix for directions on drawing 

particular details.  Detail abutments looking at the face of backwall, regardless of direction 

of increasing stations.  Show the abutment at the beginning of the bridge facing the direction 

of decreasing stations.  Show the abutment at the end of the bridge facing in the direction of 

increasing stations.
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Figure A–38. Example, 0

o
 Skew Abutment (Type Tx54 Girders). Online users can click here to view this illustration in PDF. 

pdf/a-38.pdf
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Figure A–39. Example, 15

o
 Skew Abutment (Type Tx54 Girders), Sheet 1 of 2. Online users can click here to view this illustration in 

PDF. 

pdf/a-39.pdf
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Figure A–40. Example, 15

o
 Skew Abutment (Type Tx54 Girders), Sheet 2 of 2. Online users can click here to view this illustration in 

PDF. 

pdf/a-40.pdf
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Figure A–41. Example, 30

o
 Skew Abutment (Type Tx46 Girders), Sheet 1 of 2. Online users can click here to view this illustration in 

PDF. 

pdf/a-41.pdf
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Figure A–42. Example, 30

o
 Skew Abutment (Type Tx46 Girders), Sheet 2 of 2. Online users can click here to view this illustration in 

PDF. 

pdf/a-42.pdf
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Figure A–43. Example, Horizontal Curve, 0

o
 Skew Abutment (Type Tx46 Girders), Sheet 1 of 2. Online users can click here to view this 

illustration in PDF. 

pdf/a-43.pdf
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Figure A–44. Example, Horizontal Curve, 0

o
 Skew Abutment (Type Tx46 Girders), Sheet 2 of 2. Online users can click here to view this 

illustration in PDF.

pdf/a-44.pdf
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Sheet Checklist 

Plan View 

Accurate details, with exceptions to enhance clarity.  

1.  Locate the control line (matching the terminology on the layout, such as 

reference line, centerline, or profile grade line). 

2.  Reference control dimensions to a working point (usually the intersection of the 

control line and face of backwall). 

3.  Locate Beginning or End of Bridge. 

4.  Locate and dimension centerline of bearing (1'-0", measured perpendicular to 

the face of the backwall). 

5.  Locate and dimension girder lines along the face of backwall. 

6.  Locate and dimension shaft or pile groups along the centerline of foundations 

(at face of backwall at centerline of the cap).  In addition to all other dimensions 

shown on the plan view, give a dimension from survey line (centerline, baseline, 

profile grade line, etc.) to the centerline of the nearest drilled shaft or pile group. 

7.  Dimension overall length of cap along the centerline of the cap, including cap 

offset dimensions for skewed structures (If over 15° skew, dimension to the 

point of cap breakback). 

8.  Dimension cap and backwall thickness. 

9.  Dimension working point in relation to overall length of cap. 

10.  Dimension wingwalls along the centerline of the cap of a founded wing or along 

the centerline of a cantilevered wing. 

11.  Locate and dimension wingwall foundations, if applicable, from the outside cap 

foundations. 

12.  Dimension and label typical bearing seat and, if present, label and locate dowels 

D (See Bearing Seat Details  for information about when to use.). 

13.  Properly show and label typical bearing pad. 

14.  Identify outside girder lines with girder number. 

15.  Skew angles. 

16.  Dimension breakbacks, if present, along the face of the backwall. 

Elevation View 

Accurate details, with exceptions to enhance clarity.  

1.   Place the Elevation View directly under and aligned with the Plan View. 

2.  Label slopes along top of backwall and cap parallel to roadway surface (slopes 

need not be accurately shown unless the slope is abnormally large). 
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3.  Do not detail foundations beyond location unless special foundation designs are 

used. 

4.  Detail and dimension stirrups from foundations. 

5.  Locate required construction joints (do not detail bar laps at joints unless staged 

construction is used).  Construction joint required for over 80' (plus/minus), or 

as directed by the engineer, between outside cap piers. 

6.  Detail Cap bars A (do not detail laps if present). 

7.  Detail and dimension backwall bars H and V. 

8.  Position Bars L and U properly and in conformance with positioning in 

wingwall elevation view and in corner details. 

9.  Detail and dimension approach slab cutout. 

10.  Identify main section location. 

Main Section (“Section A-A”) 

Accurate details, with exceptions to enhance clarity. 

1.  Dimension vertical cap and backwall section at centerline of bearing. 

2.  Dimension vertical bearing buildup, bearing pad, and cap. 

3.  Provide horizontal dimensions. 

4.  Dimension reinforcing steel cover. 

5.  Locate construction joints. 

Wingwall Details (“Elevation” and “Section B-B”) 

Accurate details, with exceptions to enhance clarity. 

1.  Dimension vertical wall height above cap at centerline of bearing. 

2.  Provide horizontal wall dimensions.  

3.  Show critical reinforcing steel dimensions and covers. 

4.  Position Bars L and U in conformance with main elevation view and with 

corner details. 

5.  Locate construction joints. 

6.  Identify wing section location. 

Corner Details (“Cap” and “Backwall” Plans) 

Accurate details, with exceptions to enhance clarity.  

1.  Properly show skew 

2.  Conform reinforcing steel position with cap and backwall.  Show outside 

foundation cap detail. 

3.  Show critical reinforcing steel dimensions and covers. 
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4.  Conform Bars L and U position with main elevation view and with wingwall 

details. 

Other Details 

Accurate details, with exceptions to enhance clarity.  

1.  It is not necessary to draw bar details to a specific scale, but draw them 

proportionally and oriented correctly with the other views. 

2.  Include bearing seat detail. 

3.  Include Joint details, if applicable. 

4.  Provide a table of estimated quantities. 

5.  Include general notes (including, but not limited to, design criteria, loading, 

class of concrete, foundation loads, and cross references to various standard 

sheets). 

6.  Include a title block and engineer’s seal. 

Final Checks 

Accurate details, with exceptions to enhance clarity. 

1.  Check all details and dimensions against superstructure to ensure the details are 

not in conflict. 

2.  Double check bars in various details against the number of bars shown in 

estimated quantities table. 

3.  Ensure that the name of the bridge and the CSJ is the same on all detail sheets. 

4.  Refer to the TxDOT Bridge Division QA/QC Guide for information on the 

procedure for checking plan sheets. 
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Parameters and Calculations 

Cap and Backwall Parameters and Calculations 

Table A–4 

Common Cap Parameters 

Girder Type Width Depth 

Tx Girder (Tx28 thru Tx54) 3'-6" 2'-6" 

Tx Girder (Tx62 thru Tx70) 4'-0" 2'-6" 

Abutment cap and backwall parameters are as follows: 

 Maximum skew angle not requiring corner breakback is 15°. 

 See “Main Section Details” Section for complete abutment sections. 

 See “Bar Details” Section for all reinforcing steel bar locations and spacing. 

 A construction joint is recommended in abutment caps longer than 90 feet. Locate the 

joint close to a dead load inflection point. The joint should clear the bearing seat areas 

by a minimum of 3". 
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Figure A–45. Cap and Backwall Parameters. Online users can click here to view this 

illustration in PDF.  

pdf/a-45.pdf
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Figure A–46. Typical Section Showing Height of Backwall. Online users can click here to 

view this illustration in PDF.  

 
Figure A–47. Typical Plan Views Showing Skew Offset Dimension Calculations. Online 

users can click here to view this illustration in PDF.  

pdf/a-46.pdf
pdf/a-47.pdf
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Wingwall Length Parameters and Calculations 

Wingwall length parameters and calculations are as follows: 

 Maximum length of a typical cantilevered wingwall is 12'. 

 Minimum length of any wingwall is 4'.  Check applicable bridge railing standard for 

minimum required wingwall length. 

 
Figure A–48. Wingwall Length Parameters and Calculations. Online users can click here 

to view this illustration in PDF.  

pdf/a-48.pdf
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Foundation Parameters and Calculations 

Typical 0° skew abutment foundation parameters for prestressed concrete Tx Girders are as 

follows: 

 13'-6" - maximum spacing between main cap foundations, Tx Girders ≤ 40 in. deep 

 11'-0" - maximum spacing between main cap foundations, Tx Girders > 40 in. deep 

 22'-0" - maximum length for a single foundation wingwall 

 16'-0" – maximum spacing between foundations on a multi-foundation wingwall 

 Maximum end foundation spacing – See details below 

NOTE:  These are general guidelines used for developing standards.  Unusual conditions 

may dictate that an engineering judgment be made. 

 
Figure A–49. Foundation Parameters and Calculations. Online users can click here to 

view this illustration in PDF.  

pdf/a-49.pdf
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Figure A–50. Typical Plan Views with Calculations to Locate Foundations. Online users 

can click here to view this illustration in PDF.  

pdf/a-50.pdf
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Figure A–51. Typical Plan Views with Calculations to Locate Foundations. Online users 

can click here to view this illustration in PDF.  

pdf/a-51.pdf
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Plan View 

Plan View Examples 

Follow the Plan View Checklist presented in this section to ensure that details are accurate 

and complete.  Except for dowels D, do not show reinforcing steel on the plan view. 

NOTE:  All dimensions are for example only. 

 
Figure A–52. Plan View Examples. Online users can click here to view this illustration in 

PDF.  

pdf/a-52.pdf
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Figure A–53. Plan View, Checklist Item. Online users can click here to view this 

illustration in PDF.  

pdf/a-53.pdf
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Elevation View 

Elevation View Example 

Follow the Elevation View Checklist presented in this section to ensure that the details are 

accurate and complete.  Show cap and backwall reinforcing steel on the elevation view.  Do 

not show wingwall reinforcing steel and bearing seat dowels D. 

NOTE:  Bars H and S spacing shown is for example only.   

 
 

Figure A–54. Elevation View Example. Online users can click here to view this 

illustration in PDF.  

 

 

Figure A–55. Elevation View, Checklist Items. Online users can click here to view this 

illustration 

pdf/a-54.pdf
pdf/a-55.pdf
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Main Section Details 

Main Section Examples 

Follow the Main Section Checklist presented in this section to ensure that the details are 

accurate and complete.  (Note that labeling, dimensioning, reinforcing steel locations, and 

reinforcing steel spacings shown below are for example only.)  Show the reinforcing steel in 

the section view.  See “Bar Details” Section for reinforcing steel bar locations and spacing. 

 

Figure A–56. Main Section Examples. Online users can click here to view this illustration 

in PDF.  

pdf/a-56.pdf
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Figure A–57. Main Section, Checklist Items. Online users can click here to view this 

illustration in PDF.  

pdf/a-57.pdf
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Wingwall Details 

Wingwall Details Examples 

Follow the Wingwall Details Checklist, presented in this Section to ensure that the details 

are accurate and complete.  The wH bar spacing matches H bar spacing in the backwall.   

 
 

Figure A–58. Wingwall Detail Example. Online users can click here to view this 

illustration in PDF. 

 
 

Figure A–59. Elevation View, Checklist Items. Online users can click here to view this 

illustration in PDF. 

file://///TXDOT-HQ50/DATA4/BRG/USERS/KBREAZE/DET/Elevation%23_Wingwall_Details_(
pdf/a-58.pdf
pdf/a-59.pdf
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Corner Details 

Corner Details Examples 

Follow the Corner Details Checklist presented in this Section to ensure that the details are 

accurate and complete.  Include in the corner details plan section views of both the cap and 

the backwall and reinforcing steel.  Show outside foundation for relation to the outside 

reinforcing steel in the cap. 

 
 

Figure A–60. Corner Details Examples. Online users can click here to view this 

illustration in PDF. 

 
 

Figure A–61. Corner Details, Checklist Items. Online users can click here to view this 

illustration in PDF. 

file://///TXDOT-HQ50/DATA4/BRG/USERS/KBREAZE/DET/Cap%23_Corner_Details_(
pdf/a-60.pdf
pdf/a-61.pdf
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Bar Details 

Typical Bar Sizes for Abutments 

The information in this section shows typical abutment reinforcing steel and its placement.  

The rebar weights, bends, and locations may be different from those given due to structural 

design requirements. 

Abutment reinforcing steel default sizes are as follows: 

 

Table A–5 

Typical Bar Sizes 

Bars Typical Size 

Bars A #11 

Bars D 1 1/4" diameter (1'-8" usual length) 

Bars H #6 

Bars L #6 

Bars S #5 

Bars U #6 

Bars V #5 

Bars wH #6 

Bars wS #4 

Bars wV #5 

Do not show details for straight bars unless the bars are lap spliced and the location of the 

lap is significant. 

The maximum length of a rebar, without the requirement for a bar lap, is 60 feet. 

It is not necessary to draw bar details to a certain scale, but draw them proportionally and 

oriented as reflected in other details. 
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Bars A Details 

 “Bars A” is the designation for the main cap reinforcing steel.  Bars A fit within the cap 

stirrups (Bars S) and end as shown below.  If a splice is required, place the lap between 

foundations and dimension adequately.  Use the lap required for reinforcing steel placed in 

the top of the cap for all bars A splices.  Do not detail the lap splice in the Elevation View, 

but include it in Bar Details. 

 
 

Figure A–62. Bars A Details. Online users can click here to view this illustration in PDF. 

pdf/a-62.pdf
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Bars H Details 

“Bars H” is the designation for the horizontal backwall reinforcing steel.  Bars H fit within 

the backwall vertical reinforcing steel (bars V) as shown below.  If a splice is required, the 

lap may be placed at any convenient location.  Do not detail the lap for bars H.  Designate 

the lap in the Estimated Quantities Table.  Space the Bars H as shown below, with the 

spacing at 1'- 0" ±. 

 
 

Figure A–63. Bars H Details. Online users can click here to view this illustration in PDF. 

 

Table A–6 

Bars H Spacing 

Girder Type No. of Spaces at 1'- 0" Max 

Tx 28, 34 Girder 3 

Tx 40, 46 Girder 4 

Tx 54, 62 Girder 5 

pdf/a-63.pdf
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Bars L Details 

“Bars L” is the designation for the main corner reinforcing steel.  Bars L are located in the 

backwall only.  The bars are shown in the Elevation, Corner Details, and the Bar Details.   

 

Figure A–64. Bars L Details. Online users can click here to view this illustration in PDF. 

pdf/a-64.pdf
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Bars S Details 

“Bars S” is the designation for the main cap stirrup reinforcing steel.  Bars S fit around the 

foundations as shown below.  For Bars S utilizing a reinforcing bar greater than a #5 size 

bar, detail the bend radius. 

Note: For piling larger than 16", adjust Bars S Spacing as required to avoid piling. 

 

Figure A–65. Bars S Details. Online users can click here to view this illustration in PDF. 

pdf/a-65.pdf
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Bars U Details without Breakback 

 “Bars U” is the designation for the main cap end reinforcing steel.  Bars U fit within the cap 

stirrups (bars S). 

 

Figure A–66. Bars U Details without Breakback. Online users can click here to view this 

illustration in PDF. 

 

Table A–7 

Bars U Detail without Breakback 

Cap Width "A" "B" "C" 

2'-6" (Tan θ)(2.0417') (2.0417') / (Cos θ) 2'-0 1/2" 

2'-9" (Tan θ)(2.2917') (2.2917') / (Cos θ) 2'-3 1/2" 

3'-3" (Tan θ)(2.7917') (2.7917') / (Cos θ) 2'-9 1/2" 

3'-6" (Tan θ)(3.0417') (3.0417') / (Cos θ) 3'-0 1/2" 

4'-0" (Tan θ)(3.5417') (3.5417') / (Cos θ) 3'-6 1/2" 

pdf/a-66.pdf
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Bars U Details with Breakback 

 

Figure A–67. Bars U Details with Breakback. Online users can click here to view this 

illustration in PDF. 

 

Table A–8 

Bars U Details with Breakback 

Cap 

Width 
"A" "B" "C" "D" 

2'-6" 1.75' - [(Tan θ/2)(0.9583')] 1.75' + [(Tan θ/2)(1.0208')] (Sin θ)(2.5') + (Cos θ)(0.0625') 2'-0 1/2" 

2'-9" 1.75' - [(Tan θ/2)(1.0833')] 1.75' + [(Tan θ/2)(1.1458')] (Sin θ)(2.5') + (Cos θ)(0.0625') 2'-3 1/2" 

3'-3" 1.75' - [(Tan θ/2)(1.3333')] 1.75' + [(Tan θ/2)(1.3958')] (Sin θ)(2.5') + (Cos θ)(0.0625') 2'-9 1/2" 

3'-6" 1.75' - [(Tan θ/2)(1.4583')] 1.75' + [(Tan θ/2)(1.5208')] (Sin θ)(2.5') + (Cos θ)(0.0625') 3'-0 1/2" 

4'-0" 1.75' - [(Tan θ/2)(1.7083')] 1.75' + [(Tan θ/2)(1.7708')] (Sin θ)(2.5') + (Cos θ)(0.0625') 3'-6 1/2" 

pdf/a-67.pdf
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Bars V Details 

“Bars V” is the designation for the vertical backwall reinforcing steel.  Bars V fit around the 

backwall horizontal reinforcing steel (Bars H). 

 
 

Figure A–68. Bars V Details. Online users can click here to view this illustration in PDF. 

pdf/a-68.pdf
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Bars wH Details 

“Bars wH” is the designation for the horizontal wingwall reinforcing steel.  Place Bars wH 

to the inside of the vertical reinforcing steel (bars wV) and to the inside of the wing cap 

stirrups (bars wS).  Rest Bars wH on or under bars H and A, in the abutment backwall and 

cap, so that bar wH spacing is established by their positions. 

 
Figure A–69. Bars wH Details. Online users can click here to view this illustration in 

PDF. 

pdf/a-69.pdf


Appendix A — Prestressed Concrete I-Girder Spans Section 3 — Abutments 

 

Bridge Detailing Guide A-83 TxDOT September 2016 

Bars wS Details 

“Bars wS” is the designation for the founded wingwall cap stirrups.  If required, adjust Bars 

wS spacing to clear embedded piling. 

 
Figure A–70. Bars wS Details. Online users can click here to view this illustration in 

PDF. 

pdf/a-70.pdf
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Bars wV Details 

 “Bars wV” is the designation for the vertical wingwall reinforcing steel.  Bars wV are 

placed outside the horizontal reinforcing steel (Bars wH). 

 
Figure A–71. Bars wV Details. Online users can click here to view this illustration in 

PDF. 

pdf/a-71.pdf
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Miscellaneous Details 

Bearing Seat Details 

Show the bearing seats on the plan view as detailed below.  Measure the centerline of 

bearing perpendicular to the face of the backwall.  Follow the skew of the girder with the 

bearing buildup.  Show the buildup and its dimensions only once in the plan view of the 

abutment.  Include a typical bearing seat detail, as shown below, on the Abutment Sheet.  

Note that details shown are for a standard Tx Girder cap.  Larger caps or unusual details 

may require special details. 

Place dowels D at outside girders only.  Staged construction may require additional dowels, 

and wide structures may require dowels to be moved to inside girders.  When the distance 

between the centerline of the outside girders exceeds 80 feet, move the dowels to an inside 

girder.  Keep the distance between the dowels roughly 80 feet (maximum) apart.  Use 

Dowels D at the ends of simple spans, but do not use them at the ends of units.  Refer to the 

Bridge Design Manual for additional information. 

 
Figure A–72. Bearing Seat Details. Online users can click here to view this illustration in 

PDF. 

pdf/a-72.pdf


Appendix A — Prestressed Concrete I-Girder Spans Section 3 — Abutments 

 

Bridge Detailing Guide A-86 TxDOT September 2016 

Bearing Pad Details 

Show the bearing pad on the one bearing seat that is typically drawn in the Plan View. Label 

the bearing pad and reference the IGEB standard as shown below. 

 

Figure A–73. Bearing Pad Details. Online users can click here to view this illustration in 

PDF. 

pdf/a-73.pdf


Appendix A — Prestressed Concrete I-Girder Spans Section 3 — Abutments 

 

Bridge Detailing Guide A-87 TxDOT September 2016 

Waterproofing Details 

Include a waterproofing detail on the Abutment Detail Sheet only when directed by the 

Engineer.  If included, show the detail similar to the one below. Include the Silicone Resin 

Paint Finish (Item 427, “Surface Finishes for Concrete”) as a separate pay item on the 

abutment sheet and the Estimated Quantities sheet. 

 

Figure A–74. Typical Waterproofing Detail. Online users can click here to view this 

illustration in PDF. 

pdf/a-74.pdf
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Waterstop Details 

Waterstop details are used when the abutment cap has an expansion joint and is used to 

prevent water from entering the joint.  The following detail is an example of a PVC 

Waterstop used down the full depth of the abutment cap and backwall. 

 
Figure A–75. Example Expansion Joint Detail.  Online users can click here to view this 

illustration in PDF. 

 

 
Figure A–76. Example PVC Waterstop Detail. Online users can click here to view this 

illustration in PDF. 

pdf/a-75.pdf
pdf/a-76.pdf


Appendix A — Prestressed Concrete I-Girder Spans Section 3 — Abutments 

 

Bridge Detailing Guide A-89 TxDOT September 2016 

Shear Keys 

If a shear key is required, show a base outline of the element on the Plan View and Elevation 

View of the abutment on the Abutment Detail Sheet.  Include a note referring to the IGSK 

Standard for details not shown.   

Include the cost for furnishing and installing a shear key in the Class “C” Concrete 

Abutment quantity on the abutment sheet and the EQ sheet. 

Typical Table of Estimated Quantities 

Show the Table of Estimated Quantities on the plan view as detailed below.  If the detail 

sheet is for both the beginning and end of bridge abutments, include a numbered note, as 

shown below, with the table.  If both beginning and end of bridge abutments are detailed 

separately, do not include the note in the table. 

Show quantities in the table as listed below: 

 Bar lengths - in feet and inches to the nearest whole inch 

 Bar weights - in pounds to the nearest pound 

 Concrete volume - in cubic yards to the nearest 0.1 cubic yard 

 
Figure A–77. Typical Table of Estimated Quantities. Online users can click here to view 

this illustration in PDF. 

pdf/a-77.pdf
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General Notes, Title Block, and P.E. Seal 

Show the general notes, title block, and engineer’s seal on the detail sheet in the format 

given below.  Note that there will be considerable variation in the general notes between 

jobs, depending on structural needs.  Take care to ensure that the loading criteria given are 

correct.  If armor joint or sealed expansion joint is used at the abutment, add to the general 

notes: 

“See Armor Joint Details (AJ) standard sheet for details.” 

“See Sealed Expansion Joint (SEJ-A) standard sheet for details.” 

Whenever possible, space should be made available on the sheet to the immediate left of the 

title block for the Engineer’s seal. 

 

 

Figure A–78. General Notes, Title Block, and P.E. Seal. Online users can click here to 

view this illustration in PDF. 

pdf/a-78.pdf
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Section 4 

Typical Interior Bents 

General Information 

Preferred Interior Bent Scales  

The Interior Bent Details Sheet contains, but is not limited to, the following listed details 

(showing preferred scales):  

Table A–9 

Interior Bent Scales 

Details  Preferred Scale  

Plan View  3/8" = 1'-0" 

Elevation View (including column elevation and section)  3/8" = 1'-0" 

Cap Section  1/2" = 1'-0", 3/8” = 1’-0” 

Bar Details  No scale 

Bearing Seat Detail  No scale 

Table of Cap Quantities   

Table of Column Quantities   

General Notes   

Show dimensions on the Interior Bent Details Sheet as listed below:  

 Structural dimensions and foundations locations - In the plan view, dimensions 

transverse to the roadway and column/foundation locations in decimal feet to the 

nearest 0.001'.  Show all other details, including dimensions across cap width in plan 

view, in feet and inches to the nearest 1/4" (see this section - under Table of Column 

Information for column sizes).  

 Reinforcing steel – Show rebar dimensions and locations in all views, including bar 

details, in feet and inches out-to-out of the rebar.  

 Cover – Dimension clear cover on rebar as 2".  Clear cover on the Z bar in columns is 

3" (see Chapter 5, Section 4, for cover requirements for reinforcing steel).  

 Angles - in degrees, minutes, seconds to the nearest whole second, if such accuracy is 

available  
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Example Sheets 

Interior Bent 

The following sheets are included to provide examples of the drafting layout of a typical 

Bridge Interior Bent Sheet.  See the various sections for directions on drawing particular 

details.  Detail interior bents facing the direction of increasing stations. 
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Figure A–79. Example, 0

o
 Skew Interior Bent (Type Tx54 Girders). Online users can click here to view this illustration in PDF. 

pdf/a-79.pdf
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Figure A–80. Example, 15

o
 Skew Interior Bent (Type Tx54 Girders).  Online users can click here to view this illustration in PDF. 

pdf/a-80.pdf
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Figure A–81. Example, 30

o
 Skew Interior Bent (Type Tx46 Girders). Online users can click here to view this illustration in PDF. 

pdf/a-81.pdf
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Figure A–82. Example, Horizontal Curve, 0

o
 Skew Interior Bent (Type Tx46 Girders). Online users can click here to view this 

illustration in PDF.

pdf/a-82.pdf
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Sheet Checklist 

Plan View 

Accurate details, with exceptions to enhance clarity.  

1.  Label the control line (matching the terminology on the layout, such as 

reference line, centerline, or profile grade line). 

2.  Reference the control dimensions to a working point (usually the intersection of 

the control line and the centerline of the bent). 

3.  Dimension the overall length of cap along the centerline of the bent. 

4.  Dimension the distance to the centerline of alignment, including those off of the 

bent, along the centerline of bent. 

5.  Dimension the working point in relation to overall length of cap.  

6.  Locate and dimension girder lines along the centerline of the bent (outside 

girder lines labeled with girder number). 

7.  Locate and dimension columns at the centerline of each column, along the 

centerline of the bent.  Design column spacing for each combination of roadway 

width, skew, girder type, span lengths, cap sizes, etc.  

8.  In addition to all other dimensions shown on the plan view, give a dimension 

from survey line, (centerline, baseline, profile grade line, etc.) to the nearest 

column/foundation. 

9.  Dimension cap width. 

10.  Label and dimension centerline of cap. 

11.  Label and dimension centerline of bearing (measured from the centerline of the 

bent along the centerline of the girder). 

12.  Dimension and label a typical bearing seat (and, if present, locate and label 

dowels D). Do not use Dowels D at the ends of multiple span units.   

13.  Properly show and label typical bearing pad. 

14.  Skew angles (on structures with curved control a line, the angle is between a 

perpendicular to the centerline of cap at the working point and a tangent to the 

horizontal curve of the control line at the working point.)  For varying girder 

angles add the following note: “See Framing Plan for girder angles.” 

Elevation View 

Accurate details, with exceptions to enhance clarity.  

1.  Place the Elevation View directly under and aligned with the Plan View 

2.  Label the control line (matching the terminology on the layout, such as 

reference line or centerline). 

3.  Dimension cap and cantilever depths. 

4.  Label uniform slope between bearings. 
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5.  Detail and dimension stirrups. 

6.  Reinforce main cap (bars A and B) and detail temperature steel (bars T). 

Dimension beginning and ends of short reinforcing steel only. 

7.  Detail and dimension typical column (and, if present, web wall or crash wall) 

elevation and section. 

8.  Dimension “H” height (typically aligned with the station line). 

9.  Dimension ground line at column base, typically 1'-0” above top of drilled shaft. 

10.  Detail and dimension specially designed foundations (Do not detail typical 

foundations.  Refer to the Common Foundation Details (FD) standard sheet in 

the general notes). 

11.  Identify location of recommended construction joints (do not detail bar laps at 

joints unless staged construction is used).  Locate the joint near an inflection 

point but not under a bearing seat buildup. 

   NOTE: A construction joint is recommended where the distance between 

outside columns exceeds 80'. 

12.  Identify main section location  

Other Details  

Accurate details, with exceptions to enhance clarity.  

1.  Detail main section (“Section A-A”). 

2.  Details walls, if applicable. 

3.  Detail bars. 

4.  Detail Bearing seats. 

5.  Include a table of cap quantities and a table of column quantities. 

6.  Provide general notes (including, but not limited to, design criteria, loading, 

class of concrete, foundation loads, and references to various standard sheets). 

7.  Provide title block, information block, and engineer’s seal. 

 Final Checks  

Accurate details, with exceptions to enhance clarity.  

1.  Check all details and dimensions against superstructure to ensure the details are 

not in conflict. 

2.  Double check bars in various details against the number of bars shown in the 

quantity tables. 

3.  Ensure that the name of the bridge and the CSJ is the same on all detail sheets. 

4.  Refer to the TxDOT Bridge Division QA/QC Guide for information on the 

procedure for checking plan sheets. 
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Parameters 

Typical Elevation and Section  

Table A–10 

Common Cap Parameters 

Girder Type 
Cap 

Width 

Cap 

Depth 

Column 

Diameter 

Tx Girder (Tx28 thru Tx54) 3'-6" 3'-6" * 3'-0" 

Tx Girder (Tx62) 4'-0" 4'-0" * 3'-6" 

*Increase cap depths by 3" increments as needed.  

Interior bent parameters are as follows: 

 3'-0" – width of bearing seat buildup for TX girders 

 2'-0" - minimum distance from centerline of outside girder to end of cap 

 1'-0" - minimum below grade, column to foundation joint 

 Use a construction joint in multicolumn bents when the distance between outside 

columns exceeds 80 feet. Locate the joint close to a dead load inflection point. The joint 

should clear the bearing seat areas by a minimum of 3". 

 
 

Figure A–83. Typical Elevation and Section, Tx Girder.  Online users can click here to 

view this illustration in PDF. 

pdf/a-83.pdf
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Simple Interior Bent 

Plan View Example  

Follow the Plan View Checklist presented in this section to ensure that the details are 

accurate and complete.  With the exception of dowels D, do not show reinforcing steel on 

the plan view.  

NOTE:  An example bent for Tx Girders is shown and all dimensions are for example only.  

 

 
Figure A–84. Plan View, Checklist Items. Online users can click here to view this 

illustration in PDF. 

  

pdf/a-84.pdf
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Elevation View Example  

Follow the Elevation View Checklist presented in this section to ensure that the details are 

accurate and complete.  With the exception of Dowels D, show reinforcing steel on the 

elevation view.  

NOTE:  An example bent for Tx Girders is shown and all dimensions and bars spacing is for 

example only.  See the Bar Details section for reinforcing steel locations and spacing.  

 
 

Figure A–85. Elevation View, Checklist Items.  Online users can click here to view this 

illustration in PDF. 

pdf/a-85.pdf
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Main Section Examples  

Accurately detail the main sections similar to the details shown below, at 1/2" = 1'-0" or 3/8” 

= 1’-0” scale.  Do not show reinforcing steel spacing dimensions on the section. See the Bar 

Details section for reinforcing steel bar location and spacing.  

 
Figure A–86. Main Section Examples. Online users can click here to view this illustration 

in PDF.  

pdf/a-86.pdf
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Bar Details 

Typical Bar Sizes for Interior Bents  

The information in this section shows typical interior bent reinforcing steel and its 

placement. The rebar weights, bends, and locations may, however, be different from that 

given due to structural design requirements.  

Interior bent reinforcing steel typical bar sizes are as follows.  

Table A–11 

Typical Bar Sizes 

Bars Typical Size 

Bars A #11 

Bars B #11 

Bars D 1 1/4" diameter (1'-8" length) 

Bars S #5 

Bars T #5 

Bars U #5 

Do not show the details for straight bars on the plan, unless the bars are lap spliced and the 

location of the lap is significant.  

The maximum length of a rebar, without the requirement for a bar lap, is 60 feet.  
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Bars A Details  

“Bars A” is the designation for the top main cap reinforcing steel. Bars A fit within the cap 

stirrups (bars S) and end as shown below.  Do not detail bars A unless the bar is spliced. 

Establish the bar dimensions such that the lap splice is in a compression area, centered 

between columns.  If required, place supplemental bars A2 in a cap tension area, centered 

over interior columns.  Dimension bar locations. 

 

 
Figure A–87. Bars A Details.  Online users can click here to view this illustration in PDF. 

 

pdf/a-87.pdf
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Bars B Details  

“Bars B” is the designation for the bottom main cap reinforcing steel. Bars B fit within the 

cap stirrups (bars S) and end as shown below.  Do not detail bars B unless the bar is spliced. 

Establish the bar dimensions such that the lap splice is in a compression area, adjacent to a 

column.  If required, place the supplemental bars B2 in a cap tension area, between the 

columns.  Dimension bar locations. 

 
 

Figure A–88. Bars B Details.  Online users can click here to view this illustration in PDF. 

 

pdf/a-88.pdf
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Bars S Details  

“Bars S” is the designation for the main cap stirrup reinforcing steel. Bars S fit around the 

columns as shown below. Detail the bend radius for Bars S utilizing a reinforcing bar greater 

than a #5 size bar.  Supplemental bars SS (doubled bars S) may occasionally be required. 

Include these bars only when the cap design requires them. Place Bars SS in regions of high 

shear where reinforcing steel spacing has become so tight as to interfere with concrete 

placement. Dimension bar locations on elevation view.  

 
Figure A–89. Bars S Details.  Online users can click here to view this illustration in PDF. 

  

pdf/a-89.pdf


Appendix A — Prestressed Concrete I-Girder Spans Section 4 — Typical Interior Bents 

 

Bridge Detailing Guide A-107 TxDOT September 2016 

Bars T Details  

“Bars T” is the designation for the temperature reinforcing steel placed in the sides of the 

cap. Bars T fit within the stirrups as shown below.  

 
 

Figure A–90. Bars T Details.  Online users can click here to view this illustration in PDF. 

Bars U Details  

“Bars U” is the designation for the reinforcing steel placed at the end of the cap. Dimension 

bar locations on elevation view. Bars U around Bars A as shown below. 

 
Figure A–91. Bars U Details.  Online users can click here to view this illustration in PDF. 

pdf/a-90.pdf
pdf/a-91.pdf
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Miscellaneous Details 

Bearing Seat Details  

Show bearing seats on the plan view as detailed below.  

Measure the girder spacing along the centerline of the cap.  Measure the centerline of 

bearing along the centerline of the girder.  Align the bearing seat buildup with the skew of 

the girder.  Show buildup dimensions only once in this view.  Details shown are for standard 

size caps.  Larger caps or unusual details may require special details.  

Place dowels D at outside girders only, although phased construction may require additional 

dowels.  Do not use dowels D at the ends of multiple span units, but do use them at the ends 

of simple spans.  

 
 

Figure A–92. Typical Bearing Seat Plan Views. Online users can click here to view this 

illustration in PDF.  

pdf/a-92.pdf
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Figure A–93. Standard Bearing Seat Elevation (with no dowel condition). Online users 

can click here to view this illustration in PDF. 

 

 
Figure A–94. Standard Bearing Seat Elevation (with dowel condition). Online users can 

click here to view this illustration in PDF.  

  

pdf/a-93.pdf
pdf/a-94.pdf
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Bearing Pad Details  

Normal Bent – Show the bearing pads on the one bearing seat that is normally drawn in the 

Plan View. Label the bearing pad and reference the IGEB standard as shown below. 

Skewed Bent – If the bent is both skewed and has changing numbers of girder lines, draw 

every bearing seat with their bearing pads. 

 
Figure A–95. Bearing Pad Details. Online users can click here to view this illustration in 

PDF.  

Pedestal Bearing Seat Details  

Reinforce pedestals which are bearing seat buildups over 3" as shown below. Each pedestal 

may vary slightly in placement of reinforcing steel depending on the type of girder, girder 

slope, shape of the pedestal, etc. 

 
Figure A–96. Pedestal Bearing Seat Plan Views. Online users can click here to view this 

illustration in PDF.  

pdf/a-95.pdf
pdf/a-96.pdf
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Pedestal Section  

Include a pedestal section and elevation details similar to those shown below on the Interior 

Bent Sheet.  Use Dowels D at the ends of simple spans and at interior bents within multiple 

span units, but do not use them at the ends of multiple span units. 

 
Figure A–97. Pedestal Section.  Online users can click here to view this illustration in 

PDF. 

pdf/a-97.pdf
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Figure A–98. Pedestal Bearing Elevation (with no dowel condition).  Online users can 

click here to view this illustration in PDF. 

 

 

Figure A–99. Pedestal Bearing Elevation (with dowel condition). Online users can click 

here to view this illustration in PDF.  

pdf/a-98.pdf
pdf/a-99.pdf
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Waterproofing Details  

Include a waterproofing detail on the Interior Bent Detail Sheet only when directed by the 

Engineer.  If included, show the detail similar to that shown below. 

Include the Silicone Resin Paint Finish (Item 427, “Surface Finishes for Concrete”) as a 

separate pay item on the bent sheet and the Estimated Quantities sheet. 

 
Figure A–100. Typical Waterproofing Detail. Online users can click here to view this 

illustration in PDF.  

Shear Keys 

If a shear key is required, show a base outline of the element in the Plan View and Elevation 

View of the bent of the Bent Detail Sheet.  Provide a note referring to the IGSK Standard for 

details not shown.   

The cost for furnishing and installing a shear key is included in the Class “C” Concrete 

(Cap) quantity on the bent sheet and the EQ sheet. 

  

pdf/a-100.pdf
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Estimated Quantity Tables 

Show the Table of Cap Quantities and Table of Column Quantities on the plan view as 

detailed below. If the detail sheet is for more than one interior bent, include a numbered note 

with the table, as shown below.  

 Show the quantities in the tables as listed below: 

 Bar lengths - in feet and inches to the nearest inch 

 Bar weights - in pounds to the nearest pound 

 Concrete volume - in cubic yards to the nearest 0.1 cubic yard 

 

 
Figure A–101. Estimated Quantity Tables for Interior Bents. Online users can click here 

to view this illustration in PDF.  

pdf/a-101.pdf
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General Notes, Title Block, and P.E. Seal  

Show the general notes, title block, and engineer’s seal on the detail sheet in the format 

given below.  Note that there will be considerable variation in the general notes between 

jobs, depending on structural needs.  Take particular care to ensure that the listed loading 

criteria are correct.  

Whenever possible, provide space on the sheet to the immediate left of the title block for the 

Engineer’s seal. 

 
Figure A–102. Typical General Notes, Title Block, and P.E. Seal. Online users can click 

here to view this illustration in PDF. 

pdf/a-102.pdf
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Section 5 

Inverted-T Bents 

General Information 

Inverted –T Bents are typically used to decrease the length of I-girders or help alleviate 

vertical clearance problems.  Their cross section geometry is made up of a stem and ledge, 

which is detailed below. The reinforcing steel differs from a typical rectangular or square 

bent cap, both for the main (flexural) reinforcing steel bars as well as the vertical (shear) 

reinforcing steel bars.  The size of the inverted-T is determined by the design engineer.  It is 

more efficient to have the same size of inverted-T bent cap per bridge, or if possible, for an 

entire project.  This allows the contractor to use the same forms which speeds up the process 

and saves time and money.  

 

 

Figure A–103. General cross section geometry information.  Online users can click here 

to view this illustration in PDF.  

pdf/a-103.pdf
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Sheet Checklist 

Plan View 

Accurate details, with exceptions to enhance clarity.  

1.  Label the control line (matching the terminology on the layout, such as 

reference  line, centerline, or profile grade line). 

2.  Reference the control dimensions to a working point (usually the intersection of    

the control line and the centerline of bent). 

3.  Dimension overall length of cap along the centerline of the bent. 

4.  Dimension the distance from the centerline bent to the of alignment, including 

those off of the bent, along the centerline of bent. 

5.  Dimension the working point in relation to overall length of cap.  

6.  Locate and dimension girder lines along the centerline of the bent (outside 

girder lines labeled with girder number). 

7.  Locate and dimension columns at the centerline of each column, along the 

centerline of the bent.  Design column spacing for each combination of roadway 

width, skew, girder type, span lengths, cap sizes, etc. (round spacing to 3", if 

practicable). 

8.  In addition to all other dimensions shown on the plan view, give a dimension 

from survey line, (centerline, baseline, profile grade line, etc.) to the nearest 

column/foundation. 

9.  Dimension cap width (ledge width, stem width). 

10.  Label and dimension centerline of cap. 

11.  Label and dimension centerline of bearing (measured perpendicular to the face 

of the stem). 

12.  Label and dimension typical bearing seat and typical bearing pad. 

13.  Skew angles (on structures with curved control a line, the angle is between a 

perpendicular to the centerline of cap at the working point and a tangent to the 

horizontal curve of the control line at the working point.)  For varying girder 

angles add the following note: “See Framing Plan for girder angles.” 

14.  Locate and dimension dowels along the centerline of the bent. 

Elevation View  

Accurate details, with exceptions to enhance clarity.  

1.  Dimension cap and cantilever depths (ledge and stem depths). 

2.  Label uniform slope between bearings on ledge. 

3.  Detail and dimension stirrups (bars S and M). 

4.  Reinforce and detail main cap (bars A and B), ledge (bars N), and temperature 

steel (bars T). Dimension beginning and ends of short reinforcing steel only. 
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5.  Detail and dimension typical column (and, if present, web wall or crash wall) 

elevation and section. 

6.  Dimension “H” height (typically aligned with the station line). 

7.  Dimension ground line at column base (typically 1'-0" above top of drilled 

shaft). 

8.  Detail and dimension specially designed foundations (Do not detail typical 

foundations.  Refer to the Common Foundation Details Standard Sheet, FD, in 

the general notes.). 

9.  Identify location of recommended construction joints (do not detail bar laps at 

joints unless staged construction is used).  Locate the joint near an inflection 

point but  not under a bearing seat buildup. 

   NOTE: A construction joint is recommended where the distance between 

outside columns exceeds 80.' 

10.  Identify main section location.  

Other Details  

Accurate details, with exceptions to enhance clarity.  

1.  Detail main section (“Section A-A”). 

2.  Detail walls if applicable. 

3.  Detail bars. 

4.  Detail bearing seats. 

5.  Include tables of quantities. 

6.  Provide general notes (including, but not limited to, design criteria, loading, 

class of concrete, foundation loads, and cross references to various standard 

sheets). 

7.  Include title block, information block, and engineer’s seal. 

Final Checks  

Accurate details, with exceptions to enhance clarity.  

1.  Check all details and dimensions against superstructure to ensure the details are 

not in conflict. 

2.  Double check bars in various details against the number of bars shown in the 

quantity tables. 

3.  Ensure that the name of the bridge and the CSJ is the same on all detail sheets. 

4.  Refer to the TxDOT Bridge Division QA/QC Guide for information on the 

procedure for checking plan sheets. 
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Plan 

Follow the Plan View Checklist, presented in this section, to ensure that the details are 

accurate and complete.   

Measure cap length, drilled shaft spacing, and girder spacing along the centerline of cap.  

Interior bent plan view is shown as below, facing the direction of increasing stations. Ends 

of the cap may be square or skewed as directed by the designer.  Show offset dimension on 

skewed ends.  

Do not show reinforcing steel in the plan view.  

 
Figure A–104. Plan View Example.  Online users can click here to view this illustration in 

PDF. 

pdf/a-104.pdf
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Partial Elevation  

Cap dimensions, bar sizes, and spacing are as directed by engineer.  

 
Figure A–105. Partial Elevation View.  Online users can click here to view this 

illustration in PDF. 

pdf/a-105.pdf
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Cap Section (“A-A”) 

Dimensions, bar spacing, and bar sizes are as directed by the designing engineer, except 

when minimum values are shown.  

 

Figure A–106. Section A-A Example.  Online users can click here to view this illustration 

in PDF. 

 

pdf/a-106.pdf
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Typical Reinforcing Steel Details 

Typical Bar Sizes and Designations 

The information in this section shows typical interior inverted-T bent reinforcing steel and 

its placement. The rebar weights, bends, and locations may, however, be different from that 

given due to structural design requirements.  

Interior inverted-T bent reinforcing steel typical bar sizes are as follows.  

Table A–12 

Typical Bar Sizes 

Bars Typical Size 

Bars A #11 

Bars B #11 

Bars C #5 

Bars M #6 

Bars N #6 

Bars S #6 

Bars SS #6 

Bars T #5 

Bars U #4 

Do not show details on the plan sheet for straight bars, unless the bars are lap spliced and the 

location of the lap is significant.  

The maximum length of a rebar, without the requirement for a bar lap, is 60 feet.  
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Bars A Details  

“Bars A” is the designation for the top main cap reinforcing steel. Bars A fit within the stem 

stirrups (bars S) and end as shown below.  Do not detail the bars A unless the bar is spliced. 

Establish the bar dimensions such that the lap splice is in a compression area, centered 

between columns.  If required, place supplemental bars A in a cap tension area, centered 

over interior columns.  Dimension bar locations. 

 
Figure A–107. Bars A Details.  Online users can click here to view this illustration in 

PDF. 

pdf/a-107.pdf
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Bars B Details  

“Bars B” is the designation for the bottom main cap reinforcing steel. Bars B fit within the 

stem stirrups (bars S) and ledge stirrups (bars M) and end as shown below.  Do not detail the 

bars B unless the bar is spliced. Establish the bar dimensions such that the lap splice is in a 

compression area, adjacent to a column.  If required, place supplemental bars B in a cap 

tension area, centered over interior columns.  Dimension bar locations. 

 
Figure A–108. Bars B Details.  Online users can click here to view this illustration in 

PDF. 

pdf/a-108.pdf
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Bars C Details  

“Bars C” is the designation for the vertical reinforcing steel provided across the end surfaces 

of the stem. 

 
Figure A–109. Bars C Details.  Online users can click here to view this illustration in 

PDF. 

pdf/a-109.pdf
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Bars M Details 

“Bars M” is the designation for the inverted-T ledge stirrup reinforcing steel. Bars M are 

spaced with Bars N and Bars S.  Locate the lap at the bottom of the stirrup.  An example of a 

Bar M is shown below.   

 
Figure A–110. Bars M Details.  Online users can click here to view this illustration in 

PDF. 

pdf/a-110.pdf
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Bars N Details 

“Bars N” is the designation for the inverted-t ledge second layer reinforcing steel. Bars N 

are spaced with Bars M and Bars S and are supported by Bars T.  Do not detail bars N. 

 

Figure A–111. Bars N Details.  Online users can click here to view this illustration in 

PDF. 

pdf/a-111.pdf
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Bars S Details  

“Bars S” is the designation for the inverted-T stem stirrup reinforcing steel. Bars S fit 

around the columns as shown below and are usually spaced at 1'-0" max over the column. 

Supplemental bars SS (doubled bars S) may be required. Include these bars only when the 

cap design requires them. Place Bars SS in regions of high shear where reinforcing steel 

spacing has become so tight as to interfere with concrete placement. Dimension bar 

locations on elevation view.  

 
Figure A–112. Bars S Details.  Online users can click here to view this illustration in 

PDF. 

pdf/a-112.pdf
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Bars T Details  

“Bars T” is the designation for the temperature reinforcing steel placed in the sides of the 

cap.  Do not detail bars T. 

 
Figure A–113. Bars T Details.  Online users can click here to view this illustration. 

 

Bars U Details  

“Bars U” is the designation for the reinforcing steel placed at the top of cap to support an 

additional layer of main reinforcing steel. Dimension bar locations on elevation view. Bars 

U fit around Bars A as shown below.  

 
Figure A–114. Bars U Details.  Online users can click here to view this illustration. 

pdf/a-113.pdf
pdf/a-114.pdf
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Section 6 

Columns and Foundations 

General Information  

Vertical column reinforcing steel (Bars V) are Grade 60. For conventional interior bent caps 

with column spacing between 10 feet and 18 feet and heights not exceeding 36 feet for Tx28 

through Tx54, use 36" diameter columns.  Use 42" diameter columns for heights not 

exceeding 42 feet with Tx62 and Tx70 girders.  Exceed column spacing and height only at 

the engineer’s discretion. 

Table A-13 

Table of Column Information 

  
Class C 

Concrete 

Vertical Reinforcing  

Bars V 
Spiral Reinforcing Bars Z 

Column  

Diameter 

CY per 

Linear 

Foot 

Column 

No. of 

Bars 

Size % Ac Size Pitch Spiral 

Diameter 

Length 

per LF  

Column 

Length 

of 3 Flat 

Turns 

1'-6" (18") 0.07 6 #6 1.04 #3 6” 1'-0" 6'-4" 9'-5" 

2'-0" (24") 0.12 8 #7 1.06 #3 6” 1'-6" 9'-6" 14'-2" 

2'-6" (30") 0.18 8 #9 1.13 #3 6” 2'-0" 12'-7" 18'-10" 

3'-0" (36") 0.26 10 #9 0.98 #4 3” 2'-6" 31'-5" 23'-7" 

3'-6" (42") 0.36 14 #9 1.01 #4 3” 3'-0" 37'-9" 28'-3" 

4'-0" (48") 0.47 18 #9 0.99 #4 3” 3'-6" 44'-0" 33'-0" 

4'-6" (54") 0.59 16 #11 1.09 #4 9” 4'-0" 16'-9" 37'-8" 

5'-0" (60") 0.73 20 #11 1.11 #4 9” 4'-6" 18'-11" 42'-5" 

Note: Quantities are for one column only 
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Bar Details 

Typical Bar Sizes and Designations 

The information in this section shows typical interior bent column and wall reinforcing steel 

and its placement. The rebar weights, bends, and locations may, however, be different from 

that given due to structural design requirements.  

Interior bent column and wall reinforcing steel typical bar sizes are as follows.  

Table A–13 

Typical Bar Sizes 

Bars Typical Size 

Bars V #9* 

Bars Z #3* 

Bars wD #6 

Bars wE #6 

Bars wH #6 

Bars wU #4 

Bars wV #6 

*Typical column reinforcing steel (see Table of 

Column Information for other column size 

requirements) 
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Bars V Details  

“Bars V” is the designation for the vertical reinforcing steel within a column.  Bars V fit 

within the column spiral reinforcing steel as shown below.  (See General Information in this 

Section for a table of the bar sizes required for column vertical reinforcing steel.)  Refer to 

Chapter 5, Section 3 for tension development lengths. 

 
Figure A–115. Typical Column Detail Showing Bars V.  Online users can click here to 

view this illustration in PDF. 

pdf/a-115.pdf
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Bars Z Details  

“Bars Z” is the designation for the spiral reinforcing steel within a column.  (See General 

Information in this Section for a table of the bar sizes required for column spiral 

reinforcing.)   

 
Figure A–116. Typical Bars Z Detail.  Online users can click here to view this illustration 

in PDF. 

pdf/a-116.pdf
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Wall Details 

Web Wall Parameters and Example  

Use web walls to strengthen the columns of a multi-column bent against drift carried by 

flood water.  Place the wall between the columns, parallel with the direction of flow.  

A standard web wall is a minimum of 1'-3" thick.  Extend the wall a minimum of 1 foot 

below finished grade.  Web walls extend the full height of the columns to the bottom of the 

cap. At tall piers, the wall may extend a minimum of 3 feet above estimated high water. If 

the wall is located in an area subject to tides, set the top of the wall to a minimum of 6 feet 

above mean high tide.  

 
Figure A–117. In-channel Web Wall Parameters for Multi-Column Bent.  Online users 

can click here to view this illustration in PDF. 

Accurately detail web walls similar to the details shown below and include in the elevation 

views. If required for clarity, show the wall details on a separate view or sheet.  

Include the quantities for web walls in the Table of Variable Column Quantities or, if a 

separate sheet is used for the wall details, place the quantities on a variable wall quantities 

table with the details.  

pdf/a-117.pdf
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Figure A–118. Example Showing Typical In-Channel Web Wall.  Online users can click 

here to view this illustration in PDF. 

pdf/a-118.pdf
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Crash Wall Parameters and Example  

The following information has been extracted from the current American Railway 

Engineering and Maintenance-of-Way Association (AREMA) Manual for Railway 

Engineering and is intended only as a guide to the minimum requirements for crash walls for 

detailing purposes.  The engineer should follow the AREMA specifications and the specific 

railroad requirements in identifying the need for, and the designing of, crash walls.  

The minimum height for crash walls on piers located from 12 to 25 feet from the centerline 

of track is 6 feet above the top of rail.  The minimum crash wall height for piers less than 12 

feet from the centerline of track is 12 feet above the top of rail.  

Present the face of the crash wall with a smooth surface, extending a distance of at least 6 

inches beyond the face of the column on the side of the wall adjacent to the track.  Extend 

the crash wall at least 4 feet below the lowest surrounding grade.  Anchor the wall to each 

column (and footing) as shown hereafter.  

The minimum thickness of the crash wall is 2'-6".  When a pier consists of a single column, 

center the wall longitudinally on the pier, parallel to the track, with a minimum length of 12 

feet.  When two or more light columns compose a pier, connect the crash wall to the 

columns and extend at least 1 foot beyond the outermost columns, parallel to the track.  

 

 

 

Figure A–119. Railway Crash Wall Parameters for Single Column Bent.  Online users 

can click here to view this illustration in PDF. 

pdf/a-119.pdf
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Figure A–120. Railway Crash Wall Parameters for Multi-column bent.  Online users can 

click here to view this illustration in PDF. 

 

Figure A–121. Railway Crash Wall Parameters bent end elevation.  Online users can click 

here to view this illustration in PDF. 

pdf/a-120.pdf
pdf/a-121.pdf
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Accurately detail crash walls similar to the details shown below and include in the elevation 

views.  If required for clarity, show the wall details on a separate view or sheet.  

Include the quantities for crash walls in the Constant Quantities Table or, if a separate sheet 

is used for the crash wall details, place the quantities on a wall quantities table with the 

details.  

 
Figure A–122. Example showing Typical Crash Wall.  Online users can click here to view 

this illustration in PDF. 

pdf/a-122.pdf
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Bars wD Details  

“Bars wD” is the designation for reinforcing bars in a wall to column connection.  Match 

bars wD spacing with bars wH spacing. Provide a bar detail for crash wall bars wD. 

 

 

 

Figure A–123. Bars wD Details. Online users can click here to view this illustration in 

PDF.  

pdf/a-123.pdf
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Bars wE Details  

“Bars wE” is the designation for the reinforcing steel in the crash wall end face.  Match bars 

wE spacing with bars wH spacing.  Provide a bar detail for crash wall bars wE. 

 

 

Figure A–124. Typical Bar wE Detail for Crash Wall.  Online users can click here to view 

this illustration in PDF. 

pdf/a-124.pdf
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Bars wH Details  

“Bars wH” is the designation for the horizontal reinforcing in a web wall or crash wall. 

Place bars wH to the outside of bars wV.  Do not provide a bar detail for bars wH. 

 

 

 

Figure A–125. Bars wH Details.  Online users can click here to view this illustration in 

PDF. 

pdf/a-125.pdf
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Bars wU Details  

“Bars wU” is the designation for the tie bars in a web wall or crash wall that hold the 

reinforcing steel mats in position.  Bars wU fit outside of the vertical reinforcing steel bars 

wV as shown below. Bars wU are spaced vertically at every other bar wH and are spaced 

horizontally at every fourth bar wV.  Provide a detail for bars wU. 

 

 

Figure A–126. Bars wU Details.  Online users can click here to view this illustration in 

PDF. 

pdf/a-126.pdf
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Bars wV Details  

“Bars wV” is the designation for the vertical reinforcing steel in a web wall or crash wall. 

Place bars wV to the inside of the horizontal reinforcing steel bars wH as shown below. Do 

not detail for bars wV. 

 

 
Figure A–127. Bars wV Details.  Online users can click here to view this illustration in 

PDF. 

pdf/a-127.pdf
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Section 1 

Introduction 

Appendix B contains detailing information specific to prestressed concrete Box Beam 

bridges.  The section following this, Superstructure, gives information covering all of the 

details and plan sheets that go into conveying the construction of the superstructure.  The 

superstructure of a bridge includes the rail, slab, and beams.  The sections after the 

superstructure section pertain to the substructure of the bridge, which includes the bent caps, 

columns, and foundations.  Section 3 highlights the detailing of abutments for prestressed 

Box Beam type bridges.  Along with a checklist, it provides example details and sheets, as 

well as bar details.  The fourth section, Typical Interior Bents, also contains a sheet checklist, 

example details and sheets, and bar details. 

 

Preferred Box Beam Plan Sheet Sequence: 

 Bridge Layout 

 Estimated Quantities sheet 

 Abutment Details sheet 

 Interior Bent Details sheet 

 Cap Elevation Details sheet, if required 

 Alternatively, cap elevations can be provided directly on the Abutment and Bent 

Detail sheets or, 

 a Plan of Cap Elevations can be provided on the Estimated Quantities sheet 

 Framing Plan 

 NOTE: Framing Plans are not required for standard bridges. 

 Span and/or Unit sheets 

 Standard sheets 
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Section 2   

Superstructure 
General Information 

Information Specific to Box Beam Superstructure 

 Specific information pertaining to Box Beam bridges includes: 

 The preferred slab for a box beam bridge is a 5″ minimum cast-in-place reinforced 

concrete slab. 

 Unlike Tx Girder bridges, box beams have no slab overhang 

 Box beams are not appropriate for use on curved structures and should be avoided on 

flared structures 

 Box beams are not plumb, but are either parallel to the roadway surface when the cross 

slope is constant, or are rotated to the average cross slope of a span in a transition area 

 Box beams should not be used for bridges with skew angles greater than 30
o
 

 Use 5 ft boxes as exterior beams when the roadway width requires a combination of 

both 4 ft and 5 ft boxes 

Preferred Span or Multiple Span Unit Scales  

The Prestressed Concrete Box Beam Span (or Multiple Span Unit) details sheet contains, but 

is not limited to, the following listed details (showing preferred scales):  

Table B–1 

Span or Multiple Span Unit Scales 

Details Preferred Scales 

Plan View 3/8” = 1’-0” or 1/4” = 1’-0” scale* 

Typical Transverse Section 3/8” = 1’-0” or 1/2" = 1’-0” scale 

Bar Details 3/8” = 1’-0” or 1/2" = 1’-0” scale 

Dead Load Deflection Diagram  

Table of Estimated Quantities  

General Notes  

* Scale should be appropriate for the structure size. 

NOTE: The slab thickness on the Typical Transverse Section may be exaggerated for 

clarity. 
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Show dimensions on the Prestressed Concrete Box Beam Span (or Unit) Details Sheet as 

listed below:  

Structural dimensions and deflections.  In the plan view, show all structural dimensions in 

decimal feet to the nearest 0.001', except for Controlled Joint or Construction Joint 

dimensions, shown in feet and inches to the nearest 1/4".  In the transverse section, show all 

structural dimensions in feet and inches to the nearest 1/4", except beam spacing, which 

should be shown in decimal feet to the nearest 0.001'. Show deflections in the dead load 

deflection diagram in decimal feet to the nearest 0.001'.  For all other views and details, 

show the dimensions in feet and inches to the nearest 1/4".  

Reinforcing steel.  Show rebar dimensions and locations in all views, including bar details, 

in feet and inches to the nearest 1/4".  All measurements are to the face of the rebar.  

Cover. Cover for the slab reinforcing steel is 2 1/2" clear cover on the top. Transverse and 

longitudinal bars have 2" end cover.  

Angles. In degrees, minutes, seconds to the nearest whole second, if such accuracy is 

available.  
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Example Sheets 

 

Prestressed Concrete Box beam Unit  

These sheets are included to provide an example of the drafting layout of a typical Bridge 

Prestressed Concrete Box Beam Span (or Unit) Sheet.  See the various sections of this 

chapter for directions on drawing particular details.  Detail the plan view of a span with the 

direction of increasing stations to the right and the transverse section facing the direction of 

increasing station. 
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Figure B–1. Example Box Beam Slab Unit – Zero Skew, Sheet 1 of 2.  Online users can click here to view this illustration in PDF. 

pdf/b-01.pdf
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Figure B–2. Example Box Beam Slab Unit – Zero Skew, Sheet 2 of 2.  Online users can click here to view this illustration in PDF. 

pdf/b-02.pdf


Appendix B — Prestressed Concrete Box Beam Spans  Section 2 — Superstructure 

 

Bridge Detailing Guide B-8 TxDOT September 2016 

 

 
Figure B–3.  Example Box Beam Slab Unit –Skew, Sheet 1 of 2.  Online users can click here to view this illustration in PDF. 

pdf/b-03.pdf


Appendix B — Prestressed Concrete Box Beam Spans  Section 2 — Superstructure 

 

Bridge Detailing Guide B-9 TxDOT September 2016 

 

 
Figure B–4. Example Box Beam Slab Unit –Skew, Sheet 2 of 2.  Online users can click here to view this illustration in PDF

pdf/b-04.pdf
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Sheet Checklist 

Plan View  

Accurate detail, with exceptions to enhance clarity  

1.  Label and locate the control line at transverse and skewed ends of units, simple 

spans and spans within a multiple span unit if different (matching the 

terminology on the layout, such as reference line, centerline, or profile grade 

line). 

2.  Reference control dimensions to a working point (usually the intersection of the 

control line and the centerlines of bents and at the ends of the unit). 

3.  Dimension overall unit length and individual span lengths along the control line 

(and along slab edges if different). 

4.  Dimension transverse widths of slab, including overall, roadway, face of rail, 

curb, sidewalk and median widths, and working point locations at the beginning 

of the unit (and, if the unit contains variable width spans, at the ends of each 

span). 

5.  Locate and number outside beam lines.   

6.  Show the outline of the exterior box beams as a faint dashed line. 

7.  Label outside top edge of box beam and slab. 

8.  Label outside bottom edge of box beam. 

9.  Show skew angles (On structures with curved control lines, the angle is between 

a perpendicular and a tangent to the control line’s horizontal curve at the 

working points at the ends of spans.). 

10.  Label joint locations (including construction joints or controlled joints, 

expansion joints, armor joints, etc.). 

11.  Show abutment numbers and/or bent numbers.  

12.  Indicate end diaphragm and reference the End Diaphragm Detail. 

Typical Transverse Section  

Accurate detail, with exceptions to enhance clarity 

1.  Locate control line both horizontally and vertically (note that more than one 

control line may be required). 

2.  Dimension slab widths (including overall, roadway, face of rail, offset from 

control line, etc.). 

3.  Show slab reinforcing steel for typical section. 

4.  Show slab reinforcing steel cover and slab thickness. 

5.  Show section depths (using table if required). 
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6.  Identify bottom beam widths. 

7.  Show beam joint widths. 

8.  Show crown or roadway slope. 

9.  Include spacing for slab bars T. 

10.  Include shear key note. 

Other Details  

Accurate detail, with exceptions to enhance clarity  

1.  Detail typical End Diaphragm Sections. 

2.  Detail Continuous Slab. 

3.  Include bar details, if applicable. 

4.  Include joint details, if applicable. 

5.  Include dead load deflection diagram. 

6.  Include tables of quantities. 

7.  Include Bar Table. 

8.  Include general notes (including, but not limited to, design criteria, loading, 

class of concrete, epoxy coating, and cross references to various standard 

sheets). 

9.  Include title block, information block, and engineer’s seal. 

10.  Provide a separate Framing Plan.  (NOTE: A Framing Plan sheet is not required 

for standard bridges) 

11.  Provide a separate Cap Elevation Details sheet, if required. 

Final Checks  

1.  Check all details and dimensions against substructure to ensure the details are 

not in conflict. 

2.  Double check bars in various details against the bars shown in the bar table. 

3.  Make sure that bridge drains and/or bridge lighting brackets are located 

correctly on the layout, when applicable. 

4.  Ensure that the name of the bridge is same on all detail sheets (including 

layout).  

5.  Refer to the TxDOT Bridge Division QA/QC Guide for information on the 

procedure for checking plan sheets. 
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Common Parameters and Calculations 

Normal prestressed concrete box beam span parameters are as follows:  

 Slab - 5" thick minimum composite concrete slab 

 Maximum skew angle of 30
o
 

 2 ½ " top clear cover in slab 

 2" – distance from edge of slab and top of exterior beam to edge of bottom of exterior 

beam 

 Beam spacing depends on type of box beam used 

 1'-0" – normal nominal face of rail to edge of slab (some bridge types may have greater 

than 1'-0") 

 2'-3 ⅞" – normal edge of slab to centerline of exterior type 5B box beam 

 3'-11 ¾ " – 4B20 through 4B40 normal bottom of box beam width 

 4'-11 ¾ " – 5B20 through 5B40 normal bottom of box beam width 

 
Figure B–5. Typical Transverse Section Schematic (with concrete slab).  Online users can 

click here to view this illustration in PDF. 

pdf/b-05.pdf
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Prestressed Box Beam Details 

Prestressed Concrete Box Beam Quick Reference  

The following table is provided as a quick reference guide to the TxDOT prestressed 

concrete Box Beam shapes.  See the standard sheets “BB-B20, BB-B28, BB-B34, BB-B40” 

for additional details. 

 
Figure B–6. Prestressed Concrete Box Beam Quick Reference.  Online users can click 

here to view his illustration in PDF. 

pdf/b-06.pdf
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Beam End Conditions 

The following detail is a quick reference guide to TxDOT Box Beam end conditions and 

dimensions. 

 
Figure B–7. Box Beam End Conditions.  Online users can click here to view this 

illustration in PDF. 

  

pdf/b-07.pdf
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Plan View Example – Concrete Slab 

The plan view checklist, presented in this Section, should be followed to ensure that the 

details are accurate and complete.  

 

Figure B–8. Plan View – Concrete Slab, Checklist Items. Online users can click here to 

view this illustration in PDF.  

  

pdf/b-08.pdf
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Typical Transverse Section Example  

The transverse section will generally be shown facing increasing stations.  Give structural 

dimensions in feet and inches to the nearest 1/4".   

 
Figure B–9.  Typical Transverse Section, Checklist Items. Online users can click here to 

view this illustration in PDF.  

  

pdf/b-09.pdf


Appendix B — Prestressed Concrete Box Beam Spans  Section 2 — Superstructure 

 

Bridge Detailing Guide B-17 TxDOT September 2016 

 

Example BGS Report  

The Bridge Geometry System (BGS) program aids in the geometric design of bridges  

 

 

Figure B–10. Example of BGS Report. Online users can click here to view this illustration 

in PDF.  

pdf/b-10.pdf
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Framing Plan Report  

In the case of standard Tx Girders, a beam line, as shown in Appendix A, is a line which 

coincides with the centerline of girder.  In the case of box beams, a beam line refers to a line 

which defines one edge of a box.  Steps, which are used in cases where the roadway cross- 

slope changes, occur at beam lines.  Providing “steps” on the cap allows for a constant 

overlay or slab thickness.  The “step” line occurs at the centerline of a joint between two 

boxes.  For an exterior box beam, the outside beam line coincides with the outside face of 

the bottom flange.   

The Bent Report is almost identical to the report for standard Tx Girders.  The only 

significant difference is in the “Step Spa.” Column, where the dimensions shown represent 

spaces between box edges instead of spaces between actual girder centerlines.   

The Beam Report for box beams is identical to a Beam Report for standard Tx Girders.  All 

dimensions in this report refer to the actual centerlines of boxes, not the beam lines as 

defined in the Bent Report.  

NOTE: Bent and beam reports shown on Framing Plans come directly from the BGS 

program.  

 
Figure B–11. Framing Plan Report. Online users can click here to view this illustration in 

PDF.  

  

pdf/b-11.pdf
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Box Beam Step Elevations  

Place the following details on a Cap Elevation Details sheet, if a separate sheet is warranted.  

Alternatively, the cap elevations can be provided directly on the Abutment and Bent Detail 

sheets, or a Plan of Cap Elevations can be provided on the Estimated Quantities sheet. 

The Step Elevations Report is analogous to the Bearing Seat Elevations Report for standard 

Tx Girders.  The elevations given occur at the centerline of bearing on the Bent cap.  A 

single elevation is given for step locations which occur at the end of cap.  Two elevations 

(left and right), representing the high and low side of a step, are given for interior locations. 

A step represents a discrete change in elevation.  For a step elevation difference less than 

½”, no step is needed.  For a step elevation difference between ½” to 1 ½” inclusive, show 

the “left” and “right” elevation.  

The following three figures illustrate the Box Beam Step Elevations Report from BGS as it 

relates to a bent cap. 

 

Figure B–12. Example Box Beam Step Elevations, BGS Output.  Online users can click 

here to view this illustration in PDF.  

pdf/b-12.pdf
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Figure B–13. Example Plan of Step Elevations. Online users can click here to view this 

illustration in PDF.  

 

 

Figure B–14. Example of Transverse Section at Step Elevations.  Online users can click 

here to view this illustration in PDF. 

pdf/b-13.pdf
pdf/b-14.pdf
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Miscellaneous Details 

Typical End Diaphragm Section 

 

Figure B–15. Typical End Diaphragm Sections.  Online users can click here to view this 

illustration in PDF.  

Continuous Slab Detail 

 
Figure B–16. Continuous Slab Detail. Online users can click here to view this illustration 

in PDF. 

pdf/b-15.pdf
pdf/b-16.pdf
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Typical Reinforcing Steel 

Typical Bar Sizes for Spans or Multiple Span Units  

The information in this section shows typical prestressed concrete box beam span slab 

reinforcing steel and its placement.  The rebar sizes, bends, and locations may, however, be 

different from that given due to design requirements.  

Prestressed concrete box beam span slab reinforcing steel default sizes are as follows:  

Table B–2 

Typical Bar Sizes 

Reinforcing Bars Default Size 

Bars A #5 

Bars DT #4 

Bars H #5 

Bars T #4 

Constant length straight bars do not need to be detailed on the plan sheet, unless the bars are 

lap spliced and the location of the lap is significant (often occurs on staged construction).  

The maximum length of rebar, without a bar lap, is 60 feet.  
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Miscellaneous Details 

Dead Load Deflection Diagram Example  

Showing a typical dead load deflection diagram for a prestressed concrete Box Beam unit  

 

Figure B–17. Dead Load Deflection Diagram Example.  Online users can click here to 

view this illustration in PDF. 

pdf/b-17.pdf
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Table of Estimated Quantities and Bar Table  

Show tables of estimated quantities on the plan view as detailed below.  

Show quantities in the tables as listed below: 

 Reinforced Concrete Slab (Box Beam) - in square feet to the nearest 1 square foot 

 Prestressed Concrete Box Beams - in linear feet to the nearest 0.01 feet 

 Shear Key - in cubic yards to the nearest 0.1 cubic yard 

 Reinforcing Steel - in pounds to the nearest 1 pound using an approximate factor of 2.0 

lbs/SF (Designer should verify 2.0 lbs/SF for special designs)  

 

 
Figure B–18. Typical Bar Table and Estimated Quantities Table.  Online users can click 

here to view this illustration in PDF. 

pdf/b-18.pdf
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General Notes, Title Block, and P.E. Seal  

Show the general notes, title block, and Engineer’s seal on the detail sheet in the format 

given below.  General notes will vary considerably between jobs, depending on structural 

needs.  Ensure that the listed loading criteria are correct.  

Whenever possible, make a space on the sheet to the immediate left of the title block for the 

Engineer’s seal.  

Below are typical GENERAL NOTES and MATERIAL NOTES for Box Beams with non-

epoxy-coated steel in slab: 

 

GENERAL NOTES: 

   Designed according to AASHTO LRFD Bridge Design Specifications, 7
th

 Edition 

(2015). 

   See railing details and standard BBRAS for rail anchorage. 

   It is recommended to erect beams on the high side of cross-slope first and progress to 

  the low side. 

   Cover dimensions are clear dimensions, unless noted otherwise. 

 

MATERIAL NOTES: 

   Provide Class S concrete (f’c = 4000 psi). 

   Provide Grade 60 reinforcing steel. 

   Provide bar laps, where required, as follows: 

    #4 = 1′-7″ 

    #5 = 2′-0″ 

   Deformed Welded Wire Reinforcement (WWR) (ASTM A1064) of equal size and 

spacing may be substituted for Bars A and T unless noted otherwise. Provide the same 

laps as required for reinforcing bars. 

For Box Beams with epoxy-coated steel in slab, use the typical notes except as noted below: 

 

MATERIAL NOTES: 

   Provide Grade 60 epoxy coated reinforcing steel. 

   Provide bar laps, where required, as follows: 

    #4 = 2′-5″ 

    #5 = 3′-0″ 

For widening of bridges with Box Beams, use the typical notes except as noted below: 

Widening designed according to AASHTO LRFD Bridge Design 

Specifications, 7
th

 Edition (2015). 
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Figure B–19. Typical General Notes, Title Block, and P.E. Seal. Online users can click 

here to view this illustration in PDF.  

pdf/b-19.pdf
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Section 3  

Abutments 
 

Information Specific to Box Beam Abutments 

Specific information pertaining to Box Beam bridges includes: 

 Provide lateral restraint by using ear walls located at the ends of each abutment cap.  

Provide a 1/2″ gap between the ear wall and the outside edge of exterior beam. 

 Box beams are not plumb, but are either parallel to the roadway surface when the cross 

slope is constant or are rotated to the average cross slope of a span in a transition area.  

Because there are no bearing seat build-ups, the top of the cap must be sloped to match 

the rotation of the beams. 

 Do not use bearing seats with box beams.  The pads sit directly on top of the cap.   

 Provide top-of cap (“step”) elevations at the points coinciding with the outer edge of the 

exterior boxes at the centerline of bearing.  Also provide elevations at any intermediate 

points along the cap, at the centerline of bearing, where either a change in cap slope or 

change in cap elevation occurs 

 Provide a minimum of three elevation points for unskewed spans with an even number 

of box beams and a constant housetop profile: one at the outside edge of each of the 

exterior beams and a third point at the center of the middle joint. Provide four elevation 

points for spans with an odd number of beams: one at the outside edge of each exterior 

beam and one at the center of each joint on either side of the middle beam.  

 Unlike abutments supporting TxGirders, box beam abutments have earwalls.  Instead of 

the dimensioning starting and ending at the end of the abutment cap, it begins and ends 

at the outside edge of the earwalls.     
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Preferred Abutment Scale 

Show the following listed details (showing preferred scales) on the Abutment Details Sheet: 

 

Table B–3 

Abutment Scales 

Details Preferred Scale 

Plan View 3/8" = 1'-0" 

Elevation View 3/8" = 1'-0" 

Cap and Backwall Section 1/2" = 1'-0", 3/8" = 1'-0" 

Wingwall Elevation and Section 1/2" = 1'-0", 3/8" = 1'-0" 

Corner Details (Cap and Backwall) 1/2" = 1'-0" 

Bar Details 3/4" = 1'-0", 1/2" = 1'-0" 

Table of Estimated Quantities  

General Notes  

 

Show dimensions on the abutment sheet as listed below: 

 Structural dimensions and foundation locations - In the plan view, show dimensions 

transverse to the roadway, wing lengths, and drilled shaft or piling locations in decimal 

feet to the nearest 0.001'.  Show all other details, including dimensions across cap width 

in plan view, in feet and inches to the nearest 1/4".  (See 

Foundation Parameters and Calculations in this section for shaft or pile group 

locations). 

 Reinforcing steel – Show rebar dimensions and locations in all views, including bar 

details, in feet and inches to the nearest 1/4" at the centerline of the rebar. 

 Cover – Dimension clear cover on reinforcing steel as 2".  Dimension clear cover on 

portions of reinforced concrete that are cast against exposed earth (as in the bottom of 

caps and wingwalls) as 3".  (See Chapter 5, Section 4, for reinforcing steel cover 

requirements). 

 Angles - in degrees, minutes, seconds to the nearest whole second, if such accuracy is 

available 

 

Abutment Sheet 

This sheet is included to provide an example of the drafting layout of a typical Box Beam 

Bridge Abutment Sheet.  See the various sections of this chapter for directions on drawing 

particular details.  Detail abutments looking at the face of backwall, regardless of direction 

of increasing stations.  Show the abutment at the beginning of the bridge facing the direction 

of decreasing stations, and show the abutment at the end of the bridge facing in the direction 

of increasing stations
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Figure B–20. Abutment Sheet Example. Online users can click here to view this illustration in PDF.

pdf/b-20.pdf
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Sheet Checklist 

Plan View 

Accurate details, with exceptions to enhance clarity.  

1.    Locate the control line (matching the terminology on the layout, such as 

reference line, centerline, or profile grade line). 

2.    Reference control dimensions to a working point (usually the intersection of the 

control line and face of backwall). 

3.    Locate and dimension centerline of bearing (normally 9 1/2 ", measured 

perpendicular to the face of the backwall). 

4.    Locate and dimension beam lines along the face of backwall. 

5.      Locate and dimension shaft or pile groups along the centerline of foundations 

(normally at face of backwall at centerline of the cap).  In addition to all other 

dimensions shown on the plan view, give a dimension from survey line 

(centerline, baseline, profile grade line, etc.) to the centerline of the nearest 

drilled shaft or pile group. 

6.    Dimension overall length of cap along the centerline of the cap, including cap 

offset dimensions for skewed structures. 

7.    Include cap and backwall thickness dimensions. 

8.    Dimension working point in relation to overall length of cap. 

9.    Dimension wingwalls along the centerline of the cap of a founded wing, or 

along the centerline of a cantilevered wing. 

10.  Locate and dimension wingwall foundations, if applicable, from the outside cap 

foundations. 

11.  Label and dimension earwall.  Ensure ½” Preformed Bituminous Fiber material 

called out between beam and earwall.  

12.  Identify outside beam lines with beam number. 

13.  Show skew angles. 

14.  Locate and label cap elevations.  (Reference Cap Elevation Details sheet if 

provided separately). 

Elevation View 

Accurate details, with exceptions to enhance clarity.  

1.    Label slopes along top of backwall and cap parallel to the roadway surface 

(slopes need not be accurately shown unless the slope is abnormally large). 

2.    Do not detail foundations beyond location, unless special foundation designs are 

used. 

3.    Detail and dimension stirrups from foundations. 
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4.    Show location of required construction joints (do not detail bar laps at joints 

unless staged construction is used).  Construction joint required for caps with 

more than 80' (plus/minus) between outside cap piers, or as directed by the 

engineer. 

5.    Detail cap bars A (laps, if present, do not need to be detailed). 

6.    Detail and dimension backwall bars H and V. 

7.    Properly position Bars L and U in conformance with positioning in wingwall 

elevation view and in corner details. 

8.    Detail and dimension approach slab cutout. 

9.    Identify main section location. 

10.  Indicate earwall reinforcing steel and earwall height. 

Main Section (“Section A-A”) 

Accurate details, with exceptions to enhance clarity. 

1.    Dimension vertical cap and backwall section at centerline of bearing. 

2.    Show vertical bearing pad and cap dimensions normal. 

3.    Show horizontal dimensions normal. 

4.    Include reinforcing steel cover. 

5.    Locate construction joints. 

Wingwall Details (“Elevation” and “Section B-B”) 

Accurate details, with exceptions to enhance clarity. 

1.    Dimension vertical wall height above cap at centerline of bearing. 

2.    Show horizontal wall dimensions normal. 

3.    Show critical reinforcing steel dimensions and covers. 

4.   Position bars L and U in conformance with main elevation view and with corner 

details. 

5.   Locate construction joints. 

6.   Identify wing section location. 

Corner Details (“Cap” and “Backwall” Plans) 

Accurate details, with exceptions to enhance clarity.  

1.  Show skew properly. 

2.  Conform reinforcing steel position with cap and backwall.  Show outside 

foundation cap detail. 

3.  Show critical reinforcing steel dimensions and covers. 
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4.  Conform Bars L and U position with main elevation view and with wingwall 

details 

5.  Show earwall reinforcing steel dimensions and covers 

Other Details 

Accurate details, with exceptions to enhance clarity.  

1.  Do not draw bar details to a specific scale, but be proportional and oriented 

correctly with the other views. 

2.  Include joint details, if applicable. 

3.  Include table of estimated quantities. 

4.  Include general notes (including, but not limited to, design criteria, loading, 

class of concrete, foundation loads, and cross references to various standard 

sheets) 

5.  Include title block and engineer’s seal. 

6.  Show earwall elevation detail. 

Final Checks 

Accurate details, with exceptions to enhance clarity. 

1.   Check all details and dimensions against superstructure to ensure the details are 

not in conflict. 

2.   Double check bars in various details against the number of bars shown in 

estimated quantities table. 

3.   Ensure that the name of the bridge is the same on all detail sheets. 

4.   Refer to the TxDOT Bridge Division QA/QC Guide for information on the 

procedure for checking plan sheets. 
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Normal Parameters and Calculations 

Cap and Backwall Parameters and Calculations 

Abutment cap and backwall parameters are as follows: 

 Maximum skew angle is 30°. 

 See “Main Section Details” Section for complete abutment sections. 

 See “Bar Details” Section for all reinforcing steel bar locations and spacing. 

 

Figure B–21. Cap and Backwall Parameters. Online users can click here to view this 

illustration in PDF. 

pdf/b-21.pdf
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Figure B–22. Typical Section Showing Height of Backwall. Online users can click here to 

view this illustration in PDF. 

  

pdf/b-22.pdf
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Wingwall Length Parameters and Calculations 

Wingwall length parameters and calculations are as follows: 

 Maximum length of a typical cantilevered wingwall is 12'. 

 Minimum length of any wingwall is 4'.  Check applicable bridge railing standard for 

minimum required wingwall length. 

 
Figure B–23. Wingwall Length Parameters and Calculations. Online users can click here 

to view this illustration in PDF. 

pdf/b-23.pdf
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Foundation Parameters and Calculations 

Typical 0° skew abutment foundation parameters are as follows: 

 12'-0" - maximum spacing between main cap foundations.  (Round spacing off to 

nearest 3" where practical) 

 22'-0" - maximum length for a single foundation wingwall 

 16'-0" – maximum spacing between foundations on a multi-foundation wingwall 

 Maximum end foundation spacing – See details below 

NOTE:  These are general guidelines used for developing standards.  Varying conditions 

may require deviations based on engineering judgment. 

 
Figure B–24. Foundation Parameters and Calculations. Online users can click here to 

view this illustration in PDF. 

pdf/b-24.pdf
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Figure B–25. Typical Plan View with Calculations to Locate Foundations. Online users 

can click here to view this illustration in PDF. 

pdf/b-25.pdf
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Plan View 

Plan View Examples 

Follow the Plan View Checklist presented in this section to ensure that details are accurate 

and complete.  Do not show reinforcing steel on the plan view.   

NOTE:  All dimensions are for example only. 

 
Figure B–26. Plan View Example. Online users can click here to view this illustration in 

PDF. 

 

pdf/b-26.pdf
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Figure B–27. Plan View, Checklist Item. Online users can click here to view this 

illustration in PDF. 

pdf/b-27.pdf
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Elevation View 

Elevation View Example 

Follow the Elevation View Checklist presented in this section to ensure that the details are 

accurate and complete.  Show cap and backwall reinforcing steel on the elevation view.  Do 

now show wingwall reinforcing steel. 

NOTE:  Bars H and S spacing shown is for example only.   

 
 

Figure B–28. Elevation View Example. Online users can click here to view this 

illustration in PDF. 

 

 

Figure B–29. Elevation View, Checklist Items. Online users can click here to view this 

illustration in PDF. 

pdf/b-28.pdf
pdf/b-29.pdf
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Figure B–30. Earwall Elevation Detail.  Online users can click here to view this 

illustration. 

pdf/b-30.pdf
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Main Section Details 

Main Section Examples 

Follow the Main Section Checklist presented in this Section to ensure that the details are 

accurate and complete.  (Note that labeling, dimensioning, reinforcing steel locations, and 

reinforcing steel spacings shown below are for example only.)  Show reinforcing steel in the 

section view.  See “Bar Details” Section for reinforcing bar locations and spacing. 

 

Figure B–31. Main Section Examples. Online users can click here to view this illustration 

in PDF. 

 
Figure B–32. Main Section, Checklist Items. Online users can click here to view this 

illustration in PDF. 

pdf/b-31.pdf
pdf/b-32.pdf
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Wingwall Details 

Wingwall Details Examples 

Follow the Wingwall Details Checklist presented in this Section to ensure that the details are 

accurate and complete.  Note that wH bar spacing matches H bar spacing in the backwall.   

 

Figure B–33. Capped Wingwall Detail Example. Online users can click here to view this 

illustration in PDF. 

file:///C:/Users/KBREAZE/AppData/Roaming/Microsoft/Word/Elevation%23_Wingwall_Details_(
pdf/b-33.pdf


Appendix B — Prestressed Concrete Box Beam Spans  Section 3 — Abutments 

 

Bridge Detailing Guide B-44 TxDOT September 2016 

 

 
Figure B–34. Elevation View, Checklist Items. Online users can click here to view this 

illustration in PDF.  

pdf/b-34.pdf
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Corner Details 

Corner Details Examples 

Follow the Corner Details Checklist presented in this Section to ensure that the details are 

accurate and complete.  The corner details include plan section views of both the cap and the 

backwall reinforcing steel.  Show the outside foundation for relation to the outside 

reinforcing steel in the cap. 

Note  2  Below: 1/2″ Preformed Bituminous Fiber material between box beam and earwall.  

Bond to beam with an approved adhesive.  Cast the inside face of earwall with the vertical 

side of beam.  Do not cast earwalls until beams are erected in their final position. 

 
Figure B–35. Corner Details Examples. Online users can click here to view this 

illustration in PDF. 

file:///C:/Users/KBREAZE/AppData/Roaming/Microsoft/Word/Cap%23_Corner_Details_(
pdf/b-35.pdf
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Figure B–36. Corner Details, Checklist Items. Online users can click here to view this 

illustration in PDF. 

pdf/b-36.pdf
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Bar Details 

Typical Bar Sizes for Abutments 

The information in this section shows typical abutment reinforcing steel and its placement.  

The rebar weights, bends, and locations may be different from those given due to structural 

design requirements. 

Abutment reinforcing steel default sizes are as follows: 

Table B–4 

Typical Bar Sizes 

Bars Typical Size 

Bars A #11 

Bars E #5 

Bars F #5 

Bars H #6 

Bars L #6 

Bars S #4 

Bars U #6 

Bars V #5 

Bars wH #6 

Bars wS #4 

Bars wV #5 

Do not show details for straight bars, unless the bars are lap spliced and the location of the 

lap is significant. 

The maximum length of a rebar, without the requirement for a bar lap, is 60 feet. 

Do not draw Bar Details to a particular scale, but make them proportional and oriented as 

reflected in other details. 
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Bars A Details 

 “Bars A” is the normal designation for the main cap reinforcing steel.  Bars A fit within the 

cap stirrups (Bars S) and end as shown below.  If a splice is required, place the lap between 

foundations and dimension adequately.  Use the lap required for reinforcing steel placed in 

the top of the cap for all bars A splices.  Do not detail the lap splice in the Elevation View, 

but detail it in Bar Details. 

 
Figure B–37. Bars A Details. Online users can click here to view this illustration in PDF. 

  

pdf/b-37.pdf
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Bars E and F Details  

“Bars E” is the normal designation for the transverse reinforcing steel in the earwall.  Bars E 

fit within the earwall vertical reinforcing steel (bars F) as shown below. 

“Bars F” is the normal designation for the vertical reinforcing steel in the earwall.  Bars F fit 

around the earwall transverse reinforcing steel (bars E) as shown below. 

 

Figure B–38. Bars E and F Details.  Online users can click here to view this illustration in 

PDF. 

  

pdf/b-38.pdf
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Bars H Details 

“Bars H” is the normal designation for the horizontal backwall reinforcing steel.  Bars H fit 

within the backwall vertical reinforcing steel (bars V) as shown below.  If a splice is 

required, the lap may be placed at any convenient location.  Do not detail the lap for bars H.  

However, designate the lap in the Estimated Quantities Table.  Show the spacing of the Bars 

H as shown below. 

 

Figure B–39. Bars H Details. Online users can here to view this illustration in PDF. 

 

Table B–5 

Bars H Spacing 

Beam Type No. of Spaces at 1'-0" Max 

B20 Box Beam 1 

B28 Box Beam 2 

B34 Box Beam 2 

B40 Box Beam 3 

 

  

pdf/b-39.pdf
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Bars L Details 

“Bars L” is the normal designation for the main corner reinforcing steel.  Bars L are located 

in the backwall only.  The bars are shown in the Elevation, Corner Details, and the Bar 

Details. 

 

Figure B–40. Bars L Details. Online users can click here to view this illustration in PDF. 

pdf/b-40.pdf
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Bars S Details 

 “Bars S” is the normal designation for the main cap stirrup reinforcing steel.  Bars S fit 

around the foundations as shown below.  Note: For piling larger than 16", adjust Bars S 

Spacing as required to avoid piling. 

 

Figure B–41. Bars S Details. Online users can click here to view this illustration in PDF. 

pdf/b-41.pdf
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Bars U Details 

 “Bars U” is the normal designation for the main cap end reinforcing steel.  Bars U fit within 

the cap stirrups (bars S). 

 

Figure B–42. Bars U Details without Breakback. Online users can click here to view this 

illustration in PDF. 

 

Table B–6 

Bars U Detail 

Cap Width "A" "B" "C" 

2'-9" (Tan θ)(2.3125') (2.3125') / (Cos θ) 2'-3 3/4" 

3'-3" (Tan θ)(2.8125') (2.8125') / (Cos θ) 2'-9 3/4" 

 

  

pdf/b-42.pdf
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Bars V Details 

 “Bars V” is the normal designation for the vertical backwall reinforcing steel.  Bars V fit 

around the backwall horizontal reinforcing steel (Bars H). 

 

Figure B–43. Bars V Details. Online users can click here to view this illustration in PDF. 

  

pdf/b-43.pdf
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Bars wH Details 

 “Bars wH” is the normal designation for the horizontal wingwall reinforcing steel.  Bars 

wH are placed on the inside of the vertical reinforcing steel (bars wV) and on the inside of 

the wing cap stirrups (bars wS).  Bars wH rest on or under bars H and A, in the abutment 

backwall and cap, so that bar wH spacing is established by their positions. 

 

Figure B–44. Bars wH Details. Online users can click here to view this illustration in 

PDF. 

  

pdf/b-44.pdf
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Bars wS Details 

 “Bars wS” is the normal designation for the founded wingwall cap stirrups.  If required, 

adjust bars wS spacing to clear embedded piling. 

 

Figure B–45. Bars wS Details. Online users can click here to view this illustration in 

PDF. 

  

pdf/b-45.pdf
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Bars wV Details 

 “Bars wV” is the normal designation for the vertical wingwall reinforcing steel.  Bars wV 

are placed outside the horizontal reinforcing steel (Bars wH). 

 

Figure B–46. Bars wV Details. Online users can click here to view this illustration in 

PDF. 

pdf/b-46.pdf


Appendix B — Prestressed Concrete Box Beam Spans  Section 3 — Abutments 

 

Bridge Detailing Guide B-58 TxDOT September 2016 

 

Miscellaneous Details 

Cap Elevations Table  

If cap elevations are not called out directly on the abutment Plan View detail, provide a top 

of cap elevations table at points coinciding with the outer edges of the exterior boxes along 

the centerline of bearing.  Also provide elevations at any intermediate points along the cap, 

at the centerline of bearing, where either a change in cap slope or a step occurs. 

 

Figure B–47. Typical Cap Elevations Table.  Online users can click here to view this 

illustration in PDF. 

Typical Table of Estimated Quantities 

Show a Table of Estimated Quantities on the plan view as detailed below.  If the detail sheet 

is for both the beginning and end of bridge abutments, include a numbered note, as shown 

below, with the table.  If both beginning and end of bridge abutments are detailed separately, 

do not include the note in the table. 

Show the quantities in the table as listed below: 

 Bar lengths - in feet and inches to the nearest 1 inch 

 Bar weights - in pounds to the nearest 1 pound 

 Concrete volume - in cubic yards to the nearest 0.1 cubic yard 

pdf/b-47.pdf
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Figure B–48. Typical Table of Estimated Quantities. Online users can click here to view 

this illustration in PDF. 

pdf/b-48.pdf
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General Notes, Title Block, and P.E. Seal 

Show the general notes, title block, and Engineer’s seal on the detail sheet in the format 

given below.  General notes will vary considerably between jobs, depending on structural 

needs.  Ensure that the listed loading criteria are correct.  If armor joint is used at the 

abutment, add to the general notes: 

“See Armor Joint Details (AJ) standard sheet for details.” 

If a sealed expansion joint is used at the abutment, add to the general notes:  

“See Sealed Expansion Joint (SEJ-A) standard sheet for details.” 

Whenever possible, make space available on the sheet to the immediate left of the title block 

for the Engineer’s seal. 

 

Figure B–49. General Notes, Title Block, and P.E. Seal. Online users can click here to 

view this illustration in PDF. 

pdf/b-49.pdf
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Section 4  

Interior Bents 
General Information 

Information Specific to Box Beam Bents 

Specific information pertaining to Box Beam bridges includes: 

 Provide lateral restraint by using ear walls located at the ends of each interior bent cap.  

Provide a 1/2″ gap between the ear wall and the outside edge of exterior beam. 

 Box beams are not plumb, but are either parallel to the roadway surface when the cross 

slope is constant or are rotated to the average cross slope of a span in a transition area.  

Because there are no bearing seat build-ups, the top of the cap must be sloped to match 

the rotation of the beams. 

 Do not use bearing seats with box beams.  The pads sit directly on top of the cap.   

 Provide top-of cap elevations at the points coinciding with the outer edge of the exterior 

boxes at the centerline of bearing.  Also provide elevations at any intermediate points 

along the cap, at the centerline of bearing, where either a change in cap slope or change 

in cap elevation occurs. 

 Provide a minimum of three elevation points for non-skewed spans with an even 

number of box beams and a constant housetop profile: one at the outside edge of each of 

the exterior beams and a third point at the center of the middle joint. Provide four 

elevation points for spans with an odd number of beams: one at the outside edge of each 

exterior beam and one at the center of each joint on either side of the middle beam.  

 Unlike bents supporting TxGirders, box beam bents have earwalls.  Instead of the 

dimensioning starting and ending at the end of the bent cap, it begins and ends at the 

outside edge of the earwalls. 
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Preferred Interior Bent Scales  

Ensure the Interior Bent Details Sheet is accurate, drawn to scale, and contains, but is not 

limited to, the following listed details (showing preferred scales):  

 

Table B–7 

Interior Bent Scales 

Details  Preferred Scale  

Plan View  3/8" = 1'-0"  

Elevation View (including column elevation and section)  3/8" = 1'-0"  

Cap Section  1/2" = 1'-0", 3/8" = 1'-0" 

Bar Details  3/4" = 1'-0", 1/2" = 1'-0"  

Bearing Seat Detail  3/4" = 1'-0"  

Table of Cap Quantities   

Table of Column Quantities   

General Notes   

Show the dimensions on the Interior Bent Details Sheet as listed below:  

 Structural dimensions and foundations locations - In the plan view, show dimensions 

transverse to the roadway and column/foundation locations in decimal feet to the 

nearest 0.001'.  Show all other details, including dimensions across cap width in plan 

view, in feet and inches to the nearest 1/4"  

 Reinforcing steel – Show rebar dimensions and locations in all views, including bar 

details, in feet and inches to the centerline of the rebar.  

 Cover – Dimension clear cover on reinforcing steel as 2".  Clear cover on the Z bar in 

columns is 3" (see Chapter 5, Section 4, for cover requirements for reinforcing steel).  

 Angles - in degrees, minutes, seconds to the nearest whole second, if such accuracy is 

available  
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Interior Bent Example Sheet 

The following sheet is included to provide an example of the drafting layout of a typical Box 

Beam Interior Bent Sheet.  See the various sections for directions on drawing particular 

details.  Detail interior bents facing the direction of increasing stations.
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Figure B–50. Interior Bent Example Sheet. Online users can click here to view this illustration in PDF.
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Sheet Checklist 

Plan View 

Accurate details, with exceptions to enhance clarity.  

1.  Label the control line (matching the terminology on the layout, such as 

reference line, centerline, or profile grade line). 

2.  Reference control dimensions to a working point (usually the intersection of the 

control line and the centerline of the bent). 

3.  Dimension overall length of cap along the centerline of the bent. 

4.  Dimension the distance to the centerline of alignment, including those off of the 

bent, along the centerline of bent. 

5.  Dimension working point in relation to overall length of cap.  

6.  Locate and dimension beam lines along the centerline of the bent (outside beam 

lines labeled with beam number). 

7.  Located and dimension columns at the centerline of each column, along the 

centerline of the bent.  Design column spacing for each combination of roadway 

width, skew, beam type, span lengths and cap sizes (round spacing to 3", if 

practicable). 

8.  In addition to all other dimensions shown on the plan view, give a dimension 

from survey line, (centerline, baseline, profile grade line) to the nearest 

column/foundation. 

9.  Dimension cap width. 

10.  Label and dimension centerline of cap. 

11.  Label and dimension centerline of bearing (measured from the centerline of the 

bent along the centerline of the beam). 

12.  Label and dimension earwall.  Show 1/2” Preformed Bituminous Fiber material 

called out between beam and earwall. 

13.  Show skew angles. 

14.  Locate and label cap elevations.  (Reference Cap Elevation Details sheet if 

provided separately). 

Elevation View 

Accurate details, with exceptions to enhance clarity.  

1.  Dimension cap and cantilever depths. 

2.  Label uniform slope between bearings. 

3.  Detail and dimension stirrups. 

4.  Detail main cap reinforcing (bars A and B) and temperature steel (bars T).  
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5.  Detail and dimension typical column (and, if present, web wall or crash wall) 

elevation and section. 

6.  Dimension “H” height (typically aligned with the station line). 

7.  Dimension ground line at column base (typically 1'-0" above top of drilled 

shaft). 

8.  Detail and dimension specially designed foundations.  (Do not detail typical 

foundation details.  Refer to the Common Foundation Details (FD) standard 

sheet in the general notes.). 

9.  Locate recommended construction joints (do not detail bar laps at joints unless 

staged construction is used).  Locate the joint near an inflection point. 

  NOTE: A construction joint is recommended where the distance between 

outside columns exceeds 80'. 

10.  Identify main section location.  

11.  Show earwall reinforcing steel and earwall height. 

 

Other Details  

Accurate details, with exceptions to enhance clarity.  

1.  Include main section details (“Section A-A”). 

2.  Include wall details, if applicable. 

3.  Include bar details. 

4.  Include cap End detail. 

5.  Include Table of Cap Quantities and Table of Column Quantities. 

6.  Include general notes (including, but not limited to, design criteria, loading, 

class of concrete, foundation loads, and cross references to various standard 

sheets). 

7.  Include title block, information block, and Engineer’s seal. 

 

Final Checks  

Accurate details, with exceptions to enhance clarity.  

1.  Check all details and dimensions against superstructure to ensure the details are 

not in conflict. 

2.  Double check bars in various details against the number of bars shown in the 

quantity tables. 

3.  Ensure that the name of the bridge is the same on all detail sheets. 

4.  Refer to the TxDOT Bridge Division QA/QC Guide for information on the 

procedure for checking plan sheets. 
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Normal Parameters 

Typical Elevation and Section  

Normal interior bent parameters are as follows: 

 2'-9" – normal width of bent cap for box beams 

 3'-0" – normal depth of bent cap for box beams 

 7" – normal depth of earwall for box beams 

 1'-0" – normal width of earwall for box beams 

 1'-0" - minimum below grade, column to foundation joint 

 
Figure B–51. Typical Elevation and Section, Box Beam.  Online users can click here to 

view this illustration in PDF. 

pdf/b-51.pdf
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Simple Interior Bent 

Plan View Example  

Follow the Plan View Checklist presented in this section to ensure that the details are 

accurate and complete.  Do not show reinforcing steel on the plan view.  

NOTE:  An example bent for Box Beams is shown and all dimensions are for example only.  

 

Figure B–52. Plan View, Checklist Items. Online users can click here to view this 

illustration in PDF. 
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Elevation View Example  

Follow the Elevation view Checklist presented in this section to ensure that the details are 

accurate and complete.  Include reinforcing steel on the elevation view.  

NOTE:  An example bent for Box Beams is shown and all dimensions and bars spacing is 

for example only.  See Bar Details Section for reinforcing steel bar locations and spacing.  

 

Figure B–53. Elevation View, Checklist Items.  Online users can click here to view this 

illustration in PDF. 
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Main Section Examples  

Accurately detail main sections similar to the details shown below, normally at 1/2" = 1'-0" 

scale.  Do not show reinforcing steel spacing dimensions on the section. See the Bar Details 

section for reinforcing bar location and spacing.  

 

Figure B–54. Main Section Example. Online users can click here to view this illustration 

in PDF.  

pdf/b-54.pdf
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Bar Details 

Typical Bar Sizes for Interior Bents  

The information in this section shows typical interior bent reinforcing steel and its 

placement. The rebar weights, bends, and locations may, however, be different from that 

given due to structural design requirements.  

Interior bent reinforcing steel typical bar sizes are as follows.  

 

Table B–8 

Typical Bar Sizes 

Bars Typical Size 

Bars A #11 

Bars B #11 

Bars E #5 

Bars F #5 

Bars S #5 

Bars T #5 

Do not show details on the plan sheet for straight bars, unless the bars are lap spliced and the 

location of the lap is significant.  

The maximum length of a rebar, without the requirement for a bar lap, is 60 feet.  

See Appendix A, Section 6, for column reinforcing information (Bars V and Z). 

  



Appendix B — Prestressed Concrete Box Beam Spans  Section 4 — Interior Bents 

 

Bridge Detailing Guide B-72 TxDOT September 2016 

 

Bars A Details  

“Bars A” is the normal designation for the top main cap reinforcing steel. Bars A fit within 

the cap stirrups (bars S) and end as shown below.  Do not detail bars A unless the bar is 

spliced. Establish the bar dimensions such that the lap splice is in a compression area, when 

possible, centered between columns.  If required, place supplemental bars A2 in a cap 

tension area, centered over interior columns.  Dimension bar locations. 

 
Figure B–55. Bars A Details.  Online users can click here to view this illustration in PDF. 

pdf/b-55.pdf
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Bars B Details  

“Bars B” is the normal designation for the bottom main cap reinforcing steel. Bars B fit 

within the cap stirrups (bars S) and end as shown below.  Do not detail bars B unless the bar 

is spliced. Establish the bar dimensions such that the lap splice is in a compression area and, 

when possible, adjacent to a column.  If required, place the supplemental bars B2 in a cap 

tension area, between the columns.  Dimension bar locations. 

 
Figure B–56. Bars B Details.  Online users can click here to view this illustration in PDF. 
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Bars E and F Details  

“Bars E” is the normal designation for the transverse reinforcing steel in the earwall.  Bars E 

fit within the earwall vertical reinforcing steel (bars F) as shown below. 

 “Bars F” is the normal designation for the vertical reinforcing steel in the earwall.  Bars F 

fit around the earwall transverse reinforcing steel (bars E) as shown below. 

 

Figure B–57. Bars E and F Details.  Online users can click here to view this illustration in 

PDF. 
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Bars S Details  

“Bars S” is the normal designation for the main cap stirrup reinforcing steel. Bars S fit 

around the columns as shown below. Supplemental bars SS (doubled bars S) may 

occasionally be required. Include bars SS only when the engineer requires them.  Dimension 

bar locations on elevation view.  

 

Figure B–58. Bars S Details.  Online users can click here to view this illustration in PDF. 
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Bars T Details  

“Bars T” is the normal designation for the temperature reinforcing steel placed in the sides 

of the cap. Bars T fit within the stirrups as shown below.  

 
Figure B–59. Bars T Details.  Online users can click here to view this illustration in PDF. 

pdf/b-59.pdf
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Miscellaneous Details 

Waterproofing Details  

Include a waterproofing detail on the Interior Bent Detail Sheet only when directed by the 

Engineer.  If included, make the detail similar to that shown below. 

Include the Silicone Resin Paint Finish (Item 427, “Surface Finishes for Concrete”) as a 

separate pay item on the bent sheet and the Estimated Quantities sheet. 

 

Figure B–60. Typical Waterproofing Detail. Online users can click here to view this 

illustration in PDF.  

  

pdf/b-60.pdf
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Estimated Quantity Tables  

Show the Table of Cap Quantities and the Table of Column Quantities on the plan view as 

detailed below. If the detail sheet is for more than one interior bent, include a numbered 

note. Show quantities in the tables as listed below: 

 Bar lengths - in feet and inches to the nearest inch 

 Bar weights - in pounds to the nearest pound 

 Concrete volume - in cubic yards to the nearest 0.1 cubic yard 

Note: Include a variable quantities table if multiple bents (with varying “H” heights) are 

detailed on a single sheet.  See the Appendix A Interior Bents section for examples. 

 

Figure B–61. Typical Table of Estimated Quantities. Online users can click here to view 

this illustration in PDF.  

  

pdf/b-61.pdf
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Cap Elevations Table  

If cap elevations are not called out directly on the interior bent Plan View detail, provide top 

of cap elevations at points coinciding with the outer edges of the exterior boxes along the 

centerline of bearing.  Also provide elevations at any intermediate points along the cap, at 

the centerline of bearing, where either a change in cap slope or a change in elevation occurs. 

 
Figure B–62. Typical Cap Elevations Table.  Online users can click here to view this 

illustration in PDF. 

pdf/b-62.pdf
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General Notes, Title Block, and P.E. Seal  

Show the general notes, title block, and engineer’s seal on the detail sheet in the format 

given below.  General notes will vary considerably between jobs, depending on structural 

needs.  Take particular care to ensure that the loading criteria given are correct.  

Whenever possible, space should be made available on the sheet to the immediate left of the 

title block for the engineer’s seal. 

 
Figure B–63. Typical General Notes, Title Block, and P.E. Seal. Online users can click 

here to view this illustration in PDF. 

pdf/b-63.pdf
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Section 1 

Introduction 

Appendix C contains detailing information specific to prestressed concrete U-Beam bridges.  

The section following this, Superstructure, gives information covering all of the details and 

plan sheets that go into conveying the construction of the superstructure.  The superstructure 

of a bridge includes the rail, slab, and beams.  The sections after the superstructure section 

pertain to the substructure of the bridge, which includes the bent caps, columns, and 

foundations.  Section 3 highlights the detailing of abutments for prestressed U-Beam type 

bridges.  Along with a checklist, it provides example sheets and details specific to U-Beam 

bridges. The fourth section, Typical Interior Bents, also contains a sheet checklist, example 

sheets and details. The fifth section contains the same for Inverted-T Bents. 
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Section 2 

Superstructure 
General Information 

Information Specific to U-Beam Superstructure 

 Specific information pertaining to U-Beam bridges includes: 

 The preferred slab for a U-beam bridge is an 8 ½″ minimum reinforced concrete slab, 

commonly consisting of 4″ precast concrete deck panels and 4 ½″ of cast-in-place 

concrete. 

 U-beams can be used on curved structures and can also be used on flared structures; 

however, extra attention is required to ensure that the beams will fit under the slab and 

that there is enough width to accommodate them. 

 U-beams are not plumb, but are either parallel to the roadway surface when the cross 

slope is constant, or are rotated to the average cross slope of a span in a transition area 

 U-Beams should not be used for bridges with skew angles greater than 45
o
 

 

Preferred Span or Multiple Span Unit Scales  

The Prestressed Concrete U-Beam Span (or Multiple Span Unit) details sheet contains, but 

is not limited to, the following listed details (showing preferred scales):  

Table C–1 

Span or Multiple Span Unit Scales 

Details Preferred Scales 

Plan View 3/8” = 1’-0” or 1/4” = 1’-0” scale* 

Typical Transverse Section 3/8” = 1’-0” or 1/2" = 1’-0” scale 

Bar Details 3/8” = 1’-0” or 1/2" = 1’-0” scale 

Dead Load Deflection Diagram  

Table of Estimated Quantities  

General Notes  

* Scale should be appropriate for the structure size. 

NOTE: The slab thickness on the Typical Transverse Section may be exaggerated for 

clarity. 
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Show dimensions on the Prestressed Concrete U-Beam Span (or Unit) Details Sheet as listed 

below:  

Structural dimensions and deflections.  In the plan view, show all structural dimensions in 

decimal feet to the nearest 0.001', except for Controlled Joint or Construction Joint 

dimensions, shown in feet and inches to the nearest 1/4".  In the transverse section, show all 

structural dimensions in feet and inches to the nearest 1/4", except beam spacing, which 

should be shown in decimal feet to the nearest 0.001'. Show deflections in the dead load 

deflection diagram in decimal feet to the nearest 0.001'.  For all other views and details, 

show the dimensions in feet and inches to the nearest 1/4".  

Reinforcing steel.  Show rebar dimensions and locations in all views, including bar details, 

in feet and inches to the nearest 1/4".  Rebar dimensions shown are out-to-out of bar.  

Cover. Cover for the slab reinforcing steel is 2 1/2" clear cover on the top and 1 1/4" clear 

cover on the bottom. Transverse and longitudinal bars have 2" end cover.  

Angles. In degrees, minutes, seconds to the nearest whole second, if such accuracy is 

available.  
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Example Sheets 

Prestressed Concrete U-Beam Unit  

These sheets are included to provide an example of the drafting layout of a typical Bridge 

Prestressed Concrete U-Beam Framing Plan sheet and Span (or Unit) Sheet.  See the various 

sections of this chapter for directions on drawing particular details.  Detail the plan view of a 

span with the direction of increasing stations to the right and the transverse section facing 

the direction of increasing station. 
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Example – With 0º Skew 

 
Figure C–1. Example U-Beam Framing Plan –Zero Skew.  Online users can click here to view this illustration in PDF. 

pdf/c-01.pdf
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Figure C–2. Example U-Beam Slab Unit – Zero Skew, Sheet 1 of 2.  Online users can click here to view this illustration in PDF. 

pdf/c-02.pdf


Appendix C — Prestressed Concrete U-Beams  Section 2 —   Superstructure 

 

Bridge Detailing Guide C-2 TxDOT September 2016 

 

 
Figure C–3. Example U-Beam Slab Unit – Zero Skew, Sheet 2 of 2.  Online users can click here to view this illustration in PDF. 

pdf/c-03.pdf
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Example – With Skew and horizontal curvature 

 
Figure C–4. Example U-Beam Framing Plan –Skew.  Online users can click here to view this illustration in PDF. 

pdf/c-04.pdf
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Figure C–5.  Example U-Beam Slab Unit –Skew, Sheet 1 of 2.  Online users can click here to view this illustration in PDF. 

pdf/c-05.pdf
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Figure C–6. Example U-Beam Slab Unit –Skew, Sheet 2 of 2.  Online users can click here to view this illustration in PDF.

pdf/c-06.pdf
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Sheet Checklist 

Plan View  

Accurate detail, with exceptions to enhance clarity  

1.  Label and locate the control line at transverse and skewed ends of units, simple 

spans and spans within a multiple span unit if different (matching the 

terminology on the layout, such as reference line, centerline, or profile grade 

line). 

2.  Reference control dimensions to a working point (usually the intersection of the 

control line and the centerlines of bents and at the ends of the unit). 

3.  Dimension overall unit length and individual span lengths along the control line 

(and along slab edges if different). 

4.  Dimension transverse widths of slab, including overall, roadway, face of rail, 

curb, sidewalk and median widths, and working point locations at the beginning 

of the unit (and, if the unit contains variable width spans, at the ends of each 

span). 

5.         Dimension the breakback on slabs with skews greater than 15°.  

6.  Locate and number outside beam lines. All prestressed U-Beam spans or units 

require beam layouts.   

7.  Show the outline of the exterior U-Beams as a faint dashed line at centerline of 

bent. 

8.  Show skew angles (On structures with curved control lines, the angle is between 

a perpendicular and a tangent to the control line’s horizontal curve at the 

working points at the ends of spans.). 

9.  Label joint locations (including construction joints or controlled joints, 

expansion joints, armor joints, etc.). 

10.  Detail slab reinforcing steel, dimension spacing and show end cover. 

11.  Show abutment numbers and/or bent numbers.  

12.  Label thickened slab ends and reference them to the standard sheet UBTS for 

reinforcing steel and construction details. 

Typical Transverse Section  

Accurate detail, with exceptions to enhance clarity 

1.  Locate control line both horizontally and vertically (note that more than one 

control line may be required). 

2.  Dimension slab widths (including overall, roadway, face of rail, offset from 

control line, etc.). 

3.  Show reinforcing steel for typical slab section. 

4.  Show reinforcing steel cover and slab thickness (interior and overhang). 
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5.  Show section depths and locations of section depths (using table if required). 

6.  Space and identify U-Beams.  

7.  Show crown or roadway slope. 

8.  Show spacing for bars T. 

Other Details  

Accurate detail, with exceptions to enhance clarity  

1.  Include bar details, if applicable. 

2.  Include joint details, if applicable. 

3.  Include dead load deflection diagram. 

4.  Include tables of quantities. 

5.  Include general notes (including, but not limited to, design criteria, loading, 

class of concrete, epoxy coating, and cross references to various standard 

sheets). 

6.  Include title block, information block, and engineer’s seal. 

Final Checks  

1.  Check all details and dimensions against substructure to ensure the details are 

not in conflict. 

2.  Double check bars in various details against the bars shown in the bar table. 

3.  Make sure that bridge drains and/or bridge lighting brackets are located 

correctly on the layout, when applicable. 

4.  Ensure that the name of the bridge is same on all detail sheets (including 

layout).  

5.  Refer to the TxDOT Bridge Division QA/QC Guide for information on the 

procedure for checking plan sheets. 
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Common Parameters and Calculations 

Normal prestressed concrete box beam span parameters are as follows:  

 8 ½” slab thickness. Overhangs may be normal or sloped, with a minimum thickness of 

8 ½”. 

 Maximum skew angle of 45
o
 

 1'-0" – normal nominal face of rail to edge of slab (some rail types may have greater 

than 1'-0"). Verify that applicable rail anchorage bar does not conflict with PCP over 

exterior beam. 

 

 
Figure C–7. Typical Transverse Section Schematic.  Online users can click here to view 

this illustration in PDF. 

 

pdf/c-07.pdf
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Prestressed U-Beam Details 

Prestressed Concrete U-Beam Quick Reference  

The following details are provided as a quick reference guide to the TxDOT prestressed 

concrete U-Beam shapes. See the standard sheet “UBD” for additional details. 

 
 

Figure C–8. Prestressed Concrete U-Beam Quick Reference.  Online users can click here 

to view his illustration in PDF. 

  

pdf/c-08.pdf
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Beam End Conditions 

The following detail is a quick reference guide to TxDOT U-Beam end conditions and 

dimensions. 

 

 
Figure C–9. U-Beam End Conditions.  Online users can click here to view this illustration 

in PDF. 

  

pdf/c-09.pdf
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U-Beam Haunches and Table of Section Depths Details 

 

      The purpose of a U-Beam haunch is to absorb the beam camber without intrusion of the 

      beam into the bottom of the slab at centerline of bearing or at mid-span. This allows for a  

      uniform slab thickness. Use ½” minimum haunch at U-Beam flange edges at mid-span to 

      accommodate the bedding strips for prestressed concrete panels. Regardless of calculated 

      value, the absolute minimum haunch at centerline of bearing is 2” (increase in ¼” 

      increments). Since each U-Beam in a span is balanced in cross-slope between back and  

      forward bearings, the haunch at centerline of bearing for the left edge of the beam may 

      be different than the haunch at the right edge of the beam. This condition requires that a 

      Location of Section Depths detail and a Table of Section Depths be included on the Span 

      Sheet. 
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Figure C–10. U-Beam Section Depth Detail and Table. Online users can click here to 

view this illustration in PDF. 

 

pdf/c-10.pdf
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Plan View Example 

The plan view checklist, presented in this Section, should be followed to ensure that the 

details are accurate and complete.  

 

 

Figure C–11. Plan View, Checklist Items. Online users can click here to view this 

illustration in PDF.   

pdf/c-11.pdf
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Typical Transverse Section Example  

The transverse section will generally be shown facing increasing stations.  Give structural 

dimensions in feet and inches to the nearest 1/4". Give U-Beam spacing in decimal feet to 

the nearest 0.001’. For thickened slab ends see UBTS standard. Bars K are needed only 

when skews are greater than 15°. 

NOTE: Maximum spacing of bars D and T is always measured at the wide end of a flared 

span.   

 
 

Figure C–12.  Typical Transverse Section, Checklist Items. Online users can click here to 

view this illustration in PDF.  

  

pdf/c-12.pdf
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Typical Reinforcing Steel Details 

 

Typical Bar Sizes for Spans or Multiple Span Units 

 

       The information in this section shows typical prestressed concrete U-Beam span slab 

       reinforcing steel and its placement. The rebar sizes, bends, and locations may, however, be 

       different from that given due to design requirements. 

 

       Prestressed concrete U-Beam span slab reinforcing steel default sizes are as follows: 

 

  

Table C–2 

Typical Bar Sizes 

Reinforcing Steel Bars Default Size 

Bars A, D, E**, G*, J*, K*, M*, P, T & UP**  #4  

Bars AA* & OA #5 

Bars H*  #6 

*   Thickened slab end bars that are detailed on the UBTS standard.  These bars are referenced on the  

     prestressed concrete U-Beam spans or units and shown in the bar table. 

** Transverse reinforcement at U-Beam ends (E) and haunch reinforcement (UP), as detailed on the 

     PCP standard. These bars are referenced on the prestressed concrete U-Beam spans or units and 

     shown in the bar table.   

      

 

Do not detail constant length straight bars on the plan sheet unless the bars are lap spliced 

and the location of the lap is significant (often occurs on staged construction). 

 

       The maximum length of rebar, without a bar lap, is 60 feet.  
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Typical Plan Reinforcing Steel  

 

Dimension transverse slab reinforcing steel on the plan view in feet and inches. Show end 

cover for transverse reinforcing steel on the typical transverse or radial section. The 

transverse reinforcing steel consists of bars A, P, and OA. Show longitudinal slab 

reinforcing on the plan view for reference. Typical longitudinal reinforcing steel consists of 

T and D.  Bars D run the full length of the span in the overhangs, but only occur in the 

thickened slab end where precast concrete panels are present. See UBTS standard for details. 

 

Figure C–13. Typical Plan Reinforcing Steel. Online users can click here to view this 

illustration in PDF.  

pdf/c-13.pdf
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Typical Transverse Section Reinforcing Steel  
 

       For thickened slab end information, see UBTS standard. 

 

       NOTE: Maximum spacing for bars T is always measured at the wide end of a flared 

       span or unit.  

 

 

  

 
 

Figure C–14. Typical Transverse Section Reinforcing Steel. Online users can click here to 

view this illustration in PDF.  

 

 

 

 

 

 

  

pdf/c-14.pdf
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Framing Plans 

Provide a Framing Plan for all spans and units.  Each superstructure unit is shown on a 

separate Framing Plan sheet.  A plan view of the beams is shown at the top of the sheet.  The 

plan view gives the distance from the centerline of bent to the centerline of bearing 

dimension, number of beams in each span, and relation to the centerline or horizontal 

control line of the bridge.  Show increasing stations to the right on the beam layout. Under 

the plan view, give the Bent Report and the Beam Report.  Show dimensions in decimal feet 

to the nearest 0.001', except for centerline bent to centerline bearing dimensions, show in 

feet and inches.  

For each span the Bent Report gives information about: 

 Beam spacing along the bent  

 Beam angle   

For each span the Beam Report gives information about: 

 The distance from centerline bent to centerline bent along the beam 

 The distance from centerline bearing to centerline bearing along the length of the beam 

 The true length of the bottom beam flange 

 The slope of the beam 
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Example BGS Report  

The Bridge Geometry System (BGS) program aids in the geometric design of bridges  

 

 

Figure C–15. Example of BGS Report. Online users can click here to view this illustration 

in PDF.  

pdf/c-15.pdf
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Example Framing Plan Report  

   
 

Figure C–16. Framing Plan Report. Online users can click here to view this illustration in 

PDF.  

 

 

 

 

  

pdf/c-16.pdf
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Miscellaneous Slab Information 

Structural Dimensions 

Show the plan view of a prestressed concrete U-Beam slab or unit with increasing stations to 

the right.  

Show structural dimensions in decimal feet to the nearest 0.001', for each span or spans 

within a unit.  

Always indicate both outside beams on the plan view of a prestressed concrete U-Beam span 

or in each span within a unit.  

 

Figure C–17. Structural Dimensions.  Online users can click here to view this illustration 

in PDF.  

 

 

 

pdf/c-17.pdf
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Controlled or Construction Joint  

A multi-span unit will have a controlled joint or construction joint at centerline of bent(s) 

within a unit. On skews greater than 15°, the joint will be broken back at the slab edges by 

dimension “B”, as shown on the span details. Dimension the controlled joint or construction 

joint ends the dimension “B” perpendicular to the edge of slab.  Locate and dimension “B”  

along the outside edge of slab to the intersection with centerline of bent.  See example 

below.  

 

Figure C–18. Controlled or Construction Joint.  Online users can click here to view this 

illustration in PDF. 

pdf/c-18.pdf
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Miscellaneous Details 

Dead Load Deflection Diagram Example  

Showing a typical dead load deflection diagram for a prestressed concrete U-Beam unit  

  

Figure C–19. Dead Load Deflection Diagram Example.  Online users can click here to 

view this illustration in PDF. 

pdf/c-19.pdf
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Table of Estimated Quantities and Bar Table  

Show tables of estimated quantities on the plan view as detailed below.  

Show quantities in the tables as listed below: 

 Reinforced Concrete Slab - in square feet to the nearest 1 square foot 

 Prestressed Concrete U-Beams - in linear feet to the nearest 0.01 feet 

Reinforcing Steel - in pounds to the nearest pound using an approximate factor of 3.7 

lbs/SF (Designer should verify 3.7 lbs/SF for special designs)  

 

 
Figure C–20. Typical Bar Table and Estimated Quantities Table.  Online users can click 

here to view this illustration in PDF. 

pdf/c-20.pdf
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General Notes, Title Block, and P.E. Seal  

Show the general notes, title block, and Engineer’s seal on the detail sheet in the format 

given below.  General notes will vary considerably between jobs, depending on structural 

needs.  Ensure that the listed loading criteria are correct.  

Whenever possible, make a space on the sheet to the immediate left of the title block for the 

Engineer’s seal.  

Below are typical GENERAL NOTES and MATERIAL NOTES for U-Beams with non-

epoxy-coated steel: 

 

GENERAL NOTES: 

 

   Designed according to AASHTO LRFD Bridge Design Specifications, 7
th

 Edition 

 (2015). 

        See PCP and PCP-FAB standards for panel details not shown.         

   See PMDF Standard for details and quantity adjustments if this option is used. 

        See UBMS and UBTS for reinforcing details not shown.  

   See railing standard for rail anchorage in slab. 

        Cover dimensions are clear dimensions, unless noted otherwise. 

 

MATERIAL  NOTES: 

 

   Provide Grade 60 reinforcing steel. 

   Provide Class S concrete (f’c = 4000 psi). 

   Provide Bar laps, where required, as follows: 

     Uncoated ~ #4 = 1′-7″ 

                                   #5 = 2’-0” 

               Deformed Welded Wire Reinforcement (WWR) (ASTM A1064) of equal size and 

               spacing may be substituted for Bars A, D, OA, P or T, unless noted otherwise. Provide 

               the same laps as required for reinforcing bars. 

 

For U-Beam spans with epoxy-coated steel, use the typical Material Notes, except as noted 

below: 

 

   Provide Grade 60 epoxy coated reinforcing steel 

   Provide Bar laps, where required, as follows: 

                      Epoxy coated ~  #4 = 2’-5” 

                                           #5 = 3’-0”  

  

For widening of bridges with U-Beams, use the typical General Notes except as noted below: 

 Widening designed according to AASHTO LRFD Bridge Design 

Specifications, 7
th

 Edition (2015). 
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Figure C–21. Typical General Notes, Title Block, and P.E. Seal. Online users can click 

here to view this illustration in PDF.  

pdf/c-21.pdf
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Section 3  

Abutments 
 

Information Specific to U-Beam Abutments 

Provide lateral restraint by using shear keys for superelevated cross-sections on curves or on 

cross-sections sloping in one direction on straight roadways as follows:      

 On abutment caps at the ends of simple spans.  

 On abutment caps at the ends of units if the first interior bent does not have slab dowels 

or other lateral restraints. 

 Shear keys are typically placed in the bay between the exterior and first interior beam on 

each edge of the slab. If a shear key is required, show a base outline of the element on the 

Plan View and Elevation View of the abutment on the Abutment Detail Sheet. Include a 

note referring to the SHEAR KEY DETAILS sheet for details not shown. Also include a 

note stating that the shear keys are to be placed on the abutment cap after the beams have 

been set.  

Include the cost for furnishing and installing a shear key in the Class “C” Concrete 

Abutment quantity on the EQ sheet only. 

 

 

Abutment Example Sheet 

This sheet is included to provide an example of the drafting layout of a typical Bridge 

Abutment Sheet.  Detail abutments looking at the face of backwall, regardless of direction of 

increasing stations.  Show the abutment at the beginning of the bridge facing the direction of 

decreasing stations, and show the abutment at the end of the bridge facing in the direction of 

increasing stations. 
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Figure C–22. Abutment Sheet Example. Online users can click here to view this illustration in PDF.

pdf/c-22.pdf
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Sheet Checklist 

Plan View 

Accurate details, with exceptions to enhance clarity.  

1.    Locate the control line (matching the terminology on the layout, such as 

reference line, centerline, or profile grade line). 

2.    Reference control dimensions to a working point (usually the intersection of the 

control line and face of backwall). 

3.    Locate and dimension centerline of bearing (normally 1’-0", measured 

perpendicular to the face of the backwall). 

4.    Locate and dimension beam lines along the face of backwall. 

5.      Locate and dimension shaft or pile groups along the centerline of foundations 

(normally at face of backwall at centerline of the cap).  In addition to all other 

dimensions shown on the plan view, give a dimension from survey line 

(centerline, baseline, profile grade line, etc.) to the centerline of the nearest 

drilled shaft or pile group. 

6.    Dimension overall length of cap along the centerline of the cap, including cap 

offset dimensions for skewed structures (If over 15° skew, dimension to the 

point of cap breakback). 

7.    Include cap and backwall thickness dimensions. 

8.    Dimension working point in relation to overall length of cap. 

9.    Dimension wingwalls along the centerline of the cap of a founded wing, or 

along the centerline of a cantilevered wing. 

10.  Locate and dimension wingwall foundations, if applicable, from the outside cap 

foundations. 

11.  Label and dimension typical bearing seat.  

12.  Identify outside beam lines with beam number. 

13.  Show skew angles. 

14.  Dimension breakbacks, if present, along the face of the backwall. 

15.           Locate and label shear key, if present. 

Elevation View 

Accurate details, with exceptions to enhance clarity.  

1.    Label slopes along top of backwall and cap parallel to the roadway surface 

(slopes need not be accurately shown unless the slope is abnormally large). 

2.    Do not detail foundations beyond location, unless special foundation designs are 

used. 

3.    Detail and dimension stirrups from foundations. 
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4.    Show location of required construction joints (do not detail bar laps at joints 

unless staged construction is used).  Construction joint required for caps with 

more than 80' (plus/minus) between outside cap piers, or as directed by the 

engineer. 

5.    Detail cap bars A (do not detail laps if present). 

6.    Detail and dimension backwall bars H and V. 

7.    Position Bars L and U properly and in conformance with positioning in 

wingwall elevation view and in corner details. 

8.    Detail and dimension approach slab cutout. 

9.    Identify main section location. 

10.          Locate and label shear key, if present. 

Main Section (“Section A-A”) 

Accurate details, with exceptions to enhance clarity. 

1.    Dimension vertical cap and backwall section at centerline of bearing. 

2.    Dimension vertical bearing buildup, bearing pad and cap. 

3.    Provide horizontal dimensions. 

4.    Dimension reinforcing steel cover. 

5.    Locate construction joints. 

 

Wingwall Details (“Elevation” and “Section B-B”) 

Accurate details, with exceptions to enhance clarity. 

1.    Dimension vertical wall height above cap at centerline of bearing. 

2.    Provide horizontal wall dimensions. 

3.    Show critical reinforcing steel dimensions and covers. 

4.   Position bars L and U in conformance with main elevation view and with corner 

details. 

5.   Locate construction joints. 

6.   Identify wing section location. 

Corner Details (“Cap” and “Backwall” Plans) 

Accurate details, with exceptions to enhance clarity.  

1.  Properly show skew. 

2.  Conform reinforcing steel position with cap and backwall.  Show outside 

foundation cap detail. 

3.  Show critical reinforcing steel dimensions and covers. 
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4.  Conform Bars L and U position with main elevation view and with wingwall 

details 

Other Details 

Accurate details, with exceptions to enhance clarity.  

1.  It is not necessary to draw bar details to a specific scale, but draw them 

proportionally and oriented correctly with the other views. 

2.  Include bearing seat detail.  

3.  Include joint details, if applicable. 

4.  Provide a table of estimated quantities. 

5.  Include general notes (including, but not limited to, design criteria, loading, 

class of concrete, foundation loads, and cross references to various standard 

sheets). 

6.  Include a title block and engineer’s seal. 

Final Checks 

Accurate details, with exceptions to enhance clarity. 

1.  Check all details and dimensions against superstructure to ensure the details are 

not in conflict. 

2.  Double check bars in various details against the number of bars shown in 

estimated quantities table.  

3.  Ensure that the name of the bridge is the same on all detail sheets. 

4.  Refer to the TxDOT Bridge Division QA/QC Guide for information on the 

procedure for checking plan sheets. 
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Miscellaneous Details 

Bearing Seat Details  

Show the bearing seats on the plan view as detailed below.  Measure the centerline of 

bearing perpendicular to the face of the backwall.  Show the edges of the bearing buildup 

perpendicular to the centerline of bearing. Show the buildup and its dimensions only once in 

the plan view of the abutment. Refer to the UBEB standard for bearing seat details. Note 

that details shown are for a typical U-Beam cap.  Larger caps or unusual details may require 

special details. 

 

 
Figure C–23. Bearing Seat Details. Online users can click here to view this illustration in 

PDF. 

pdf/c-23.pdf


Appendix C — Prestressed Concrete U-Beams  Section 4 —   Typical Interior Bents 

 

Bridge Detailing Guide C-4 TxDOT September 2016 

 

Section 4 

Typical Interior Bents 

The following section contains information specific to U-beam interior bents. For 

information not shown, see Appendix A. 

 

Shear Keys 

Provide lateral restraint on rectangular bent caps by using shear keys for superelevated 

cross-sections on curves or on cross-sections sloping in one direction on straight roadways. 

Shear keys are typically placed in the bay between the exterior and first interior beam on 

each edge of the slab. If a shear key is required, show a base outline of the element on the 

Plan View and Elevation View of the bent on the Bent Detail Sheet. Include a note referring 

to the SHEAR KEY DETAILS sheet for details not shown. Also include a note stating that 

the shear keys are to be placed on the bent cap after the beams have been set.  

Include the cost for furnishing and installing a shear key in the Class “C” Concrete Bent 

quantity on the interior bent sheet and the EQ sheet. 

 

Interior Bent Example Sheet 

The following sheet is included to provide an example of the drafting layout of a typical U-

Beam Interior Bent Sheet.  See the various sections for directions on drawing particular 

details.  Detail interior bents facing the direction of increasing stations. 
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Figure C–24. Interior Bent Example Sheet. Online users can click here to view this illustration in PDF.

Section 4 – Typical Interior Bents 

pdf/c-24.pdf
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Sheet Checklist 

Plan View 

Accurate details, with exceptions to enhance clarity.  

1.  Label the control line (matching the terminology on the layout, such as 

reference line, centerline, or profile grade line). 

2.  Reference the control dimensions to a working point (usually the intersection of 

the control line and the centerline of the bent). 

3.  Dimension the overall length of cap along the centerline of the bent. 

4.  Dimension the distance to the centerline of alignment, including those off of the 

bent, along the centerline of bent. 

5.  Dimension the working point in relation to overall length of cap.  

6.  Locate and dimension beam lines along the centerline of the bent (outside beam 

lines labeled with beam number). 

7.  Locate and dimension columns at the centerline of each column, along the 

centerline of the bent.  Design column spacing for each combination of roadway 

width, skew, beam type, span lengths and cap sizes (round spacing to 3", if 

practicable). 

8.  In addition to all other dimensions shown on the plan view, give a dimension 

from survey line, (centerline, baseline, profile grade line) to the nearest 

column/foundation. 

9.  Dimension cap width. 

10.  Label and dimension centerline of cap. 

11.  Label and dimension centerline of bearing (measured from the centerline of the 

bent along the centerline of the beam). 

12.  Label and dimension a typical bearing seat. 

13.  Show skew angles. On structures with a curved control line, the angle is 

between a perpendicular to the centerline of cap at the working point and a 

tangent to the horizontal curve of the control line at the working point. For 

varying girder angles add the following note: “See Framing Plan for beam 

angles.” 

14.         Locate and label shear key, if present. 

Elevation View 

Accurate details, with exceptions to enhance clarity.  

1.  Dimension cap and cantilever depths. 

2.  Label uniform slope between bearings. 

3.  Detail and dimension stirrups. 

Section 4 – Typical Interior Bents 
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4.  Detail main cap reinforcing (bars A and B) and temperature steel (bars T). 

Dimension beginning and ends of short reinforcing steel only.  

5.  Detail and dimension typical column (and, if present, web wall or crash wall) 

elevation and section. 

6.  Dimension “H” height (typically aligned with the station line). 

7.  Dimension ground line at column base, typically 1'-0" above top of drilled shaft. 

8.  Detail and dimension specially designed foundations.  (Do not detail typical 

foundations. Refer to the Common Foundation Details Standard Sheet, FD, in 

the general notes.). 

9.  Identify location of recommended construction joints (do not detail bar laps at 

joints unless staged construction is used).  Locate the joint near an inflection 

point, but not under a bearing seat buildup. 

NOTE: A construction joint is recommended where the distance between 

outside columns exceeds 80'. 

10.  Identify main section location.  

11.         Locate and label shear key, if present. 

Other Details  

Accurate details, with exceptions to enhance clarity.  

1.  Detail main section (“Section A-A”). 

2.  Detail walls, if applicable. 

3.  Detail bars. 

4.  Detail bearing seats. 

5.  Detail tables of quantities. 

6.  Provide general notes (including, but not limited to, design criteria, loading, 

class of concrete, foundation loads, and cross references to various standard 

sheets). 

7.  Provide title block, information block, and Engineer’s seal. 

Final Checks  

Accurate details, with exceptions to enhance clarity.  

1.  Check all details and dimensions against superstructure to ensure the details are 

not in conflict. 

2.  Double check bars in various details against the number of bars shown in the 

quantity tables. 

3.  Ensure that the name of the bridge is the same on all detail sheets. 

4.  Refer to the TxDOT Bridge Division QA/QC Guide for information on the 

procedure for checking plan sheets. 

Section 4 – Typical Interior Bents 
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Miscellaneous Details 

Bearing Seat Details  

Show bearing seats on the plan view as detailed below.  

Measure the girder spacing along the centerline of the cap.  Measure the centerline of 

bearing perpendicular to the centerline of the cap. Align the edges of the bearing seat 

buildup perpendicular to the centerline of bearing. Show the buildup and its dimensions only 

once in the plan view of the cap. Refer to the UBEB standard for bearing seat details.  Note 

that details shown are for standard size caps.  Larger caps or unusual details may require 

special details.  

  
Figure C–25. Typical Bearing Seat Plan Views. Online users can click here to view this 

illustration in PDF.  

 

 

 

Section 4 – Typical Interior Bents 

pdf/c-25.pdf
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Section 5 

Inverted-T Bents 

The following section contains information specific to U-beam inverted T-bents. For information 

not shown, see Appendix A. 

 

General Information 

Inverted –T Bents are typically used to decrease the length of U-beams or help alleviate 

vertical clearance problems.  Their cross section geometry is made up of a stem and ledge, 

which is detailed below. The reinforcing steel differs from a typical rectangular or square 

bent cap, both for the main (flexural) reinforcing steel bars as well as the vertical (shear) 

reinforcing steel bars.  The size of the inverted-T is determined by the design engineer.  It is 

more efficient to have the same size of inverted-T bent cap per bridge, or if possible, for an 

entire project.  This allows the contractor to use the same forms which speeds up the process 

and saves time and money. 

 

Figure C–26. General cross section geometry information.  Online users can click here to 

view this illustration in PDF.  
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Sheet Checklist 

Plan View 

Accurate details, with exceptions to enhance clarity.  

1.   Label the control line (matching the terminology on the layout, such as 

reference line, centerline, or profile grade line). 

2.   Reference the control dimensions to a working point (usually the intersection of    

the control line and the centerline of bent). 

3.   Dimension overall length of cap along the centerline of the bent. 

4.   Dimension the distance to the centerline of alignment, including those off of the 

bent, along the centerline of bent. 

5.   Dimension the working point in relation to overall length of cap.  

6.   Locate and dimension beam lines along the centerline of the bent (outside beam 

lines labeled with beam number). 

7.   Locate and dimension columns at the centerline of each column, along the 

centerline of the bent.  Design column spacing for each combination of roadway 

width, skew, girder type, span lengths, cap sizes, etc. (round spacing to 3", if 

practicable). 

8.   In addition to all other dimensions shown on the plan view, give a dimension 

from survey line, (centerline, baseline, profile grade line, etc.) to the nearest 

column/foundation. 

9.   Dimension cap width (ledge width, stem width). 

10.   Label and dimension centerline of cap. 

11.   Label and dimension centerline of bearing (measured perpendicular to the face 

of the stem). 

12.   Label and dimension typical bearing seat. 

13.   Skew angles (on structures with curved control a line, the angle is between a 

perpendicular to the centerline of cap at the working point and a tangent to the 

horizontal curve of the control line at the working point.)  For varying beam 

angles add the following note: “See Framing Plan for beam angles.” 

14.    Locate and dimension Dowels D on top of inverted tee stem, if present. 

Reference UBMS standard for dowel details and spacing. 

Elevation View  

Accurate details, with exceptions to enhance clarity.  

1.   Dimension cap and cantilever depths (ledge and stem depths) 

2.   Label uniform slope between bearings on ledge. 

3.   Detail and dimension stirrups (bars S and M). 
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4.   Reinforce and detail main cap (bars A and B), ledge (bars N), and temperature 

steel (bars T). Dimension beginning and ends of short reinforcing steel only. 

5.   Detail and dimension typical column (and, if present, web wall or crash wall) 

elevation and section.  

6.   Dimension “H” height (typically aligned with the station line). 

7.   Dimension ground line at column base (typically 1'-0" above top of drilled 

shaft). 

8.   Detail and dimension specially designed foundations (Do not detail typical 

foundations.  Refer to the Common Foundation Details (FD) standard sheet in 

the general notes). 

9.   Identify location of recommended construction joints (do not detail bar laps at 

joints unless staged construction is used).  Locate the joint near an inflection 

point but not under a bearing seat buildup. 

NOTE: A construction joint is recommended where the distance between 

outside columns exceeds 80.' 

10.   Identify main section location. 

Other Details  

Accurate details, with exceptions to enhance clarity.  

1.  Detail main section (“Section A-A”). 

2.  Detail walls if applicable. 

3.  Detail bars. 

4.  Detail bearing seats. 

5.  Include tables of quantities. 

6.   Provide general notes (including, but not limited to, design criteria, loading, 

class of concrete, foundation loads, and cross references to various standard 

sheets). 

7.  Include title block, information block, and engineer’s seal. 

Final Checks  

Accurate details, with exceptions to enhance clarity.  

1.   Check all details and dimensions against superstructure to ensure the details are 

not in conflict. 

2.   Double check bars in various details against the number of bars shown in the 

quantity tables. 

3.   Ensure that the name of the bridge is the same on all detail sheets. 

4.   Refer to the TxDOT Bridge Division QA/QC Guide for information on the 

procedure for checking plan sheets. 
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Plan View 

Follow the Plan View Checklist, presented in this section, to ensure that the details are 

accurate and complete.   

Measure cap lengths, drilled shaft spacing, and girder spacing along the centerline of cap.  

Interior bent plan view is shown as below, facing the direction of increasing stations. Ends 

of the cap may be square or skewed as directed by the designer.  Show offset dimension on 

skewed ends.  

Do not show reinforcing steel in the plan view.  

 

 
Figure C–27. Plan View Example.  Online users can click here to view this illustration in 

PDF.  

pdf/c-27.pdf
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Section 1 

Introduction 

Appendix D contains detailing information specific to prestressed concrete Slab Beam 

bridges.  The section following this, Superstructure, gives information covering all of the 

details and plan sheets that go into conveying the construction of the superstructure.  The 

superstructure of a bridge includes the rail, slab, and beams.  The sections after the 

superstructure section pertain to the substructure of the bridge, which includes the bent caps, 

columns, and foundations.  Section 3 highlights the detailing of abutments for prestressed 

Slab Beam type bridges.  Along with a checklist, it provides example details and sheets, as 

well as bar details.  The fourth section, Typical Interior Bents, also contains a sheet checklist, 

example details and sheets, and bar details. 

 

Preferred Slab Beam Plan Sheet Sequence: 

 Bridge Layout 

 Estimated Quantities sheet 

 Abutment Details sheet 

 Interior Bent Details sheet 

 Cap Elevation Details sheet, if required 

 Alternatively, cap elevations can be provided directly on the Abutment and Bent 

Detail sheets or, 

 a Plan of Cap Elevations can be provided on the Estimated Quantities sheet 

 Framing Plan  

 NOTE: Framing Plans are not required for standard bridges 

 Span and/or Unit sheets 

 Standard sheets 
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Section 2   

Superstructure 
General Information 

Information Specific to Slab Beam Superstructure 

 Specific information pertaining to Box Beam bridges includes: 

 The preferred slab for a slab beam bridge is a 5″ minimum cast-in-place reinforced 

concrete slab. 

 Unlike Tx Girder bridges, slab beams have no slab overhang 

 Slab beams are not appropriate for use on curved structures and should be avoided on 

flared structures 

 Slab beams are not plumb, but are either parallel to the roadway surface when the cross 

slope is constant, or are rotated to the average cross slope of a span in a transition area 

 Slab beams should not be used for bridges with skew angles greater than 30
o
 

 Use 5 ft wide slab beams as exterior beams when the roadway width requires a 

combination of both 4 ft and 5 ft wide slab beams 

Preferred Span or Multiple Span Unit Scales  

The Prestressed Concrete Slab Beam Span (or Multiple Span Unit) details sheet contains, 

but is not limited to, the following listed details (showing preferred scales):  

Table D–1 

Span or Multiple Span Unit Scales 

Details Preferred Scales 

Plan View 3/8” = 1’-0” or 1/4” = 1’-0” scale* 

Typical Transverse Section 3/8” = 1’-0” or 1/2" = 1’-0” scale 

Bar Details 3/8” = 1’-0” or 1/2" = 1’-0” scale 

Dead Load Deflection Diagram  

Table of Estimated Quantities  

General Notes  

* Scale should be appropriate for the structure size. 

NOTE: The slab thickness on the Typical Transverse Section may be exaggerated for 

clarity. 
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Show dimensions on the Prestressed Concrete Box Beam Span (or Unit) Details Sheet as 

listed below:  

Structural dimensions and deflections.  In the plan view, show all structural dimensions in 

decimal feet to the nearest 0.001', except for Controlled Joint or Construction Joint 

dimensions, shown in feet and inches to the nearest 1/4".  In the transverse section, show all 

structural dimensions in feet and inches to the nearest 1/4", except beam spacing, which 

should be shown in decimal feet to the nearest 0.001'. Show deflections in the dead load 

deflection diagram in decimal feet to the nearest 0.001'.  For all other views and details, 

show the dimensions in feet and inches to the nearest 1/4".  

Reinforcing steel.  Show rebar dimensions and locations in all views, including bar details, 

in feet and inches to the nearest 1/4".  All measurements are to the face of the rebar.  

Cover. Cover for the slab reinforcing steel is 2 1/2" clear cover on the top. Transverse and 

longitudinal bars have 2" end cover.  

Angles. In degrees, minutes, seconds to the nearest whole second, if such accuracy is 

available.  
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Example Sheets 

Slab beam Superstructure Detail Sheets  

These sheets are included to provide an example of the drafting layout of a typical Bridge 

Prestressed Concrete Slab Beam Framing Plan sheet, Span (or Unit) sheet, and Cap 

Elevation Details sheet (if required).  See the various sections of this chapter for directions 

on drawing particular details.  Detail the plan view of a span with the direction of increasing 

stations to the right and the transverse section facing the direction of increasing station.
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Figure D–1. Example Slab Beam Framing Plan.  Online users can click here to view this illustration in PDF. 

pdf/d-01.pdf
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Figure D–2. Example Slab Beam Unit Sheet.  Online users can click here to view this illustration in PDF. 

pdf/d-02.pdf
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Figure D–3.  Example Slab Beam Cap Elevation Details Sheet.  Online users can click here to view this illustration in PDF.

pdf/d-03.pdf
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Span or Unit Sheet Checklist 

Plan View  

Accurate detail, with exceptions to enhance clarity  

1.  Label and locate the control line at transverse and skewed ends of units, simple 

spans and spans within a multiple span unit if different (matching the 

terminology on the layout, such as reference line, centerline, or profile grade 

line). 

2.  Reference control dimensions to a working point (usually the intersection of the 

control line and the centerlines of bents and at the ends of the unit). 

3.  Dimension overall unit length and individual span lengths along the control line 

(and along slab edges if different). 

4.  Dimension transverse widths of slab, including overall, roadway, face of rail, 

curb, sidewalk and median widths, and working point locations at the beginning 

of the unit (and, if the unit contains variable width spans, at the ends of each 

span). 

5.  Locate and number outside beam lines.   

6.  Show the outline of the each slab beam as a faint dashed line. 

7.  Show skew angles (On structures with curved control lines, the angle is between 

a perpendicular and a tangent to the control line’s horizontal curve at the 

working points at the ends of spans.). 

8.  Label joint locations (including construction joints or controlled joints, 

expansion joints, armor joints, etc.). 

9.  Show abutment numbers and/or bent numbers.  

Typical Transverse Section  

Accurate detail, with exceptions to enhance clarity 

1.  Locate control line both horizontally and vertically (note that more than one 

control line may be required). 

2.  Dimension slab widths (including overall, roadway, face of rail, offset from 

control line, etc.). 

3.  Show slab reinforcing steel for typical section. 

4.  Show slab reinforcing steel cover and slab thickness. 

5.  Show section depths (using table if required). 

6.  Identify beam widths. 

7.  Show beam joint widths. 

8.  Show crown or roadway slope. 
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9.  Include spacing for bars T. 

Other Details  

Accurate detail, with exceptions to enhance clarity  

1.   Detail Continuous Slab. 

2.  Include slab forming detail (Typically Detail “A”). 

3.  Include joint details, if applicable. 

4.  Include dead load deflection diagram. 

5.  Include tables of quantities. 

6.  Include Bar Table. 

7.  Include general notes (including, but not limited to, design criteria, loading, 

class of concrete, epoxy coating, and cross references to various standard 

sheets). 

8.  Include title block, information block, and engineer’s seal. 

9.  Provide a separate Framing Plan sheet.  (NOTE: Framing Plan sheets are not 

required for standard bridges) 

10.  Provide a separate Cap Elevation Details sheet, if warranted. 

Final Checks  

1.  Check all details and dimensions against substructure to ensure the details are 

not in conflict. 

2.  Double check bars in various details against the bars shown in the bar table. 

3.  Make sure that bridge drains and/or bridge lighting brackets are located 

correctly on the layout, when applicable. 

4.  Ensure that the name of the bridge is same on all detail sheets (including 

layout).  

5.  Refer to the TxDOT Bridge Division QA/QC Guide for information on the 

procedure for checking plan sheets. 
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Common Parameters and Calculations 

Normal prestressed concrete box beam span parameters are as follows:  

 Slab - 5" thick minimum composite concrete slab 

 Maximum skew angle of 30
o
 

 5 ½ " slab thickness for areas requiring additional corrosion protection (See Bridge 

Design Manual) 

 Beam spacing depends on type of slab beam used 

 1'-0" – normal nominal face of rail to edge of slab (some bridge types may have greater 

than 1'-0") 

 2'-5 ⅞" – normal edge of slab to centerline of exterior type 5SB slab beam 

 3'-11 ¾ " – 4SB12 and 4SB15 normal of slab beam width 

 4'-11 ¾ " – 5SB12 and 5SB15 normal of slab beam width 

 

 
Figure D–4. Typical Transverse Section Schematic.  Online users can click here to view 

this illustration in PDF. 

pdf/d-04.pdf
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Prestressed Slab Beam Details 

Prestressed Concrete Slab Beam Quick Reference  

The following table is provided as a quick reference guide to the TxDOT prestressed 

concrete Slab Beam shapes.  See the standard sheets “PSB-4SB12, PSB-4SB15, PSB-

5SB12, PSB-5SB15” for additional details. 

 
Figure D–5. Prestressed Concrete Slab Beam Quick Reference.  Online users can click 

here to view his illustration in PDF. 

  

pdf/d-05.pdf


Appendix D — Prestressed Concrete Slab Beam Spans  Section 2 — Superstructure 

 

Bridge Detailing Guide D-13 TxDOT September 2016 

 

Beam End Conditions 

The following detail is a quick reference guide to TxDOT Slab Beam end conditions and 

dimensions. 

 
Figure D–6. Slab Beam End Conditions.  Online users can click here to view this 

illustration in PDF. 

  

pdf/d-06.pdf
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Plan View Example – Concrete Slab 

The plan view checklist, presented in this Section, should be followed to ensure that the 

details are accurate and complete.  

 

Figure D–7. Plan View – Concrete Slab, Checklist Items. Online users can click here to 

view this illustration in PDF.  

  

pdf/d-07.pdf
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Typical Transverse Section Example  

The transverse section will generally be shown facing increasing stations.  Give structural 

dimensions in feet and inches to the nearest 1/4".   

 
Figure D–8.  Typical Transverse Section, Checklist Items. Online users can click here to 

view this illustration in PDF.  

  

pdf/d-08.pdf
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Example BGS Report  

The Bridge Geometry System (BGS) program aids in the geometric design of bridges  

 

 

Figure D–9. Example of BGS Report. Online users can click here to view this illustration 

in PDF.  

pdf/d-09.pdf
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Framing Plan Reports  

In the case of standard Tx Girders, a beam line, as shown in Appendix A, is a line which 

coincides with the centerline of girder.  In the case of slab beams, a beam line refers to a line 

which defines one edge of a slab beam.  Steps, which are used in cases where the roadway 

cross- slope changes, occur at beam lines.  Providing “steps” on the cap allows for a 

constant overlay or slab thickness.  The “step” line occurs at the centerline of a joint 

between two slab beams.  For an exterior slab beam, the outside beam line coincides with 

the outside face of the beam.   

The Bent Report is almost identical to the report for standard Tx Girders.  The only 

significant difference is in the “Step Spa.” Column, where the dimensions shown represent 

spaces between slab beam edges instead of spaces between actual girder centerlines.   

The Beam Report for slab beams is identical to a Beam Report for standard Tx Girders.  All 

dimensions in this report refer to the actual centerlines of slab beams, not the beam lines as 

defined in the Bent Report.  

NOTE: Bent and beam reports shown on framing plans come directly from the BGS 

program.  

 
Figure D–10. Framing Plan Report. Online users can click here to view this illustration in 

PDF.  

  

pdf/d-10.pdf
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Slab Beam Cap Elevations  

Place the following details on a Cap Elevation Details sheet, if a separate sheet is warranted.  

Alternatively, the cap elevations can be provided directly on the Abutment and Bent Detail 

sheets, or a Plan of Cap Elevations can be provided on the Estimated Quantities sheet. 

The Step Elevations Report is analogous to the Bearing Seat Elevations Report for standard 

Tx Girders.  The elevations given occur at the centerline of bearing on the Bent cap.  A 

single elevation is given for step locations which occur at the end of cap.  Two elevations 

(left and right), representing the high and low side of a step, are given for interior locations. 

A step represents a discrete change in elevation.  For a step elevation difference less than 

½”, no step is needed.  For a step elevation difference between ½” to 1 ½” inclusive, show 

the “left” and “right” elevation.  

The following three figures illustrate the Slab Beam Step Elevations Report from BGS 

relates to a bent cap. 

 

Figure D–11. Example Slab Beam Step Elevations, BGS Output.  Online users can click 

here to view this illustration in PDF.  

 
Figure D–12. Example Plan of Step Locations. Online users can click here to view this 

illustration in PDF.  

pdf/d-11.pdf
pdf/d-12.pdf
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Figure D–13. Example of Transverse Section at Step Locations.  Online users can click 

here to view this illustration in PDF. 

 

 

Figure D–14. Examples of Abutment and Interior Bent Cap Sections.  Online users can 

click here to view this illustration in PDF. 
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Optionally, in lieu of providing top of cap elevations directly on the PLAN OF STEP 

LOCATIONS detail, provide a Cap Elevations Table.  Provide top of cap elevations at 

points coinciding with the outer edges of the exterior slab beams along the centerline of 

bearing. Also provide elevations at any intermediate points along the cap at the centerline of 

bearing, where either a change in cap slope or a step occurs.  

 

Figure D–15. Typical Cap Elevations Table. Online users can click here to view this 

illustration in PDF. 

 

  

pdf/d-15.pdf
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Miscellaneous Details 

Slab Forming Detail 

 

Figure D–16. Slab Forming Detail.  Online users can click here to view this illustration in 

PDF.  

 

 

Continuous Slab Detail 

 
Figure D–17. Continuous Slab Detail. Online users can click here to view this illustration 

in PDF. 

 

  

pdf/d-16.pdf
pdf/d-17.pdf


Appendix D — Prestressed Concrete Slab Beam Spans  Section 2 — Superstructure 

 

Bridge Detailing Guide D-22 TxDOT September 2016 

 

Dead Load Deflection Diagram Example  

Showing a typical dead load deflection diagram for a prestressed concrete Slab Beam unit: 

 

Figure D–18. Dead Load Deflection Diagram Example.  Online users can click here to 

view this illustration in PDF. 

 

  

pdf/d-18.pdf
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Typical Reinforcing Steel 

Typical Bar Sizes for Spans or Multiple Span Units  

The information in this section shows typical prestressed concrete slab beam span slab 

reinforcing steel and its placement.  The rebar sizes, bends, and locations may, however, be 

different from that given due to design requirements.  

Prestressed concrete slab beam span slab reinforcing steel default sizes are as follows:  

Table D–2 

Typical Bar Sizes 

Reinforcing Bars Default Size 

Bars A #5 

Bars T #4 

Constant length straight bars do not need to be detailed on the plan sheet, unless the bars are 

lap spliced and the location of the lap is significant (often occurs on staged construction).  

The maximum length of rebar, without a bar lap, is 60 feet.  
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Table of Estimated Quantities and Bar Table  

Show tables of estimated quantities on the plan view as detailed below.  

Show quantities in the tables as listed below: 

 Reinforced Concrete Slab - in square feet to the nearest 1 square foot 

 Prestressed Concrete Slab Beams - in linear feet to the nearest 0.01 feet 

 Reinforcing Steel - in pounds to the nearest pound using an approximate factor of 2.8 

lbs/SF (Designer should verify 2.8 lbs/SF for special designs)  

 

 
Figure D–19. Typical Bar Table and Estimated Quantities Table.  Online users can click 

here to view this illustration in PDF. 

pdf/d-19.pdf
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General Notes, Title Block, and P.E. Seal  

Show the general notes, title block, and Engineer’s seal on the detail sheet in the format 

given below.  General notes will vary considerably between jobs, depending on structural 

needs.  Ensure that the loading criteria given are correct.  

Whenever possible, make a space on the sheet to the immediate left of the title block for the 

Engineer’s seal.  

Below are typical GENERAL NOTES and MATERIAL NOTES for Slab Beams with non-

epoxy-coated steel: 

 

GENERAL NOTES: 

   Designed according to AASHTO LRFD Bridge Design Specifications, 7
th

 Edition 

(2015). 

   See PSBRA standard for rail anchorage details. 

   Cover dimensions are clear dimensions, unless noted otherwise. 

 

MATERIAL NOTES: 

   Provide Class S concrete (f’c = 4000 psi). 

   Provide Grade 60 reinforcing steel. 

   Provide bar laps, where required, as follows: 

    #4 = 1’-7” 

    #5 = 2’-0” 

   Deformed welded wire reinforcement (WWR) (ASTM A1064) of equal size and 

spacing may be substituted for Bars A & T unless otherwise noted. Provide the same laps 

as required for reinforcing bars. 

 

For Slab Beams with epoxy-coated steel, use the typical notes except as noted below: 

  

 Provide Grade 60 epoxy coated reinforcing steel. 

 Provide bar laps, where required, as follows: 

  #4 = 2’-5” 

  #5 = 3’-0” 

For widening of bridges with Slab Beams, use the typical notes except as noted below: 

 Widening designed according to AASHTO LRFD Bridge Design 

Specifications, 7
th

 Edition (2015). 
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Figure D–20. Typical General Notes, Title Block, and P.E. Seal. Online users can click 

here to view this illustration in PDF.  

pdf/d-20.pdf
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Section 3  

Abutments 
 

Information Specific to Slab Beam Abutments 

Specific information pertaining to Slab Beam bridges includes: 

 Provide lateral restraint by using ear walls located at the ends of each abutment cap.  

Provide a 1/2″ gap between the ear wall and the outside edge of exterior beam. 

 Slab beams are not plumb, but are either parallel to the roadway surface when the cross 

slope is constant or are rotated to the average cross slope of a span in a transition area.  

Because there are no bearing seat build-ups, the top of the cap must be sloped to match 

the rotation of the beams. 

 Do not use bearing seats with slab beams.  The pads sit directly on top of the cap.   

 Locate and label top-of cap (step) elevations at the points coinciding with the outer edge 

of the exterior beams at the centerline of bearing.  Also locate and label step elevations 

at any intermediate points along the cap, at the centerline of bearing, where either a 

change in cap slope or change in cap elevation occurs. Reference the CAP 

ELEVATION DETAILS sheet, if required. 

 Provide a minimum of three elevation points for unskewed spans with an even number 

of slab beams and a constant housetop profile: one at the outside edge of each of the 

exterior beams and a third point at the center of the middle joint. Provide four elevation 

points for spans with an odd number of beams: one at the outside edge of each exterior 

beam and one at the center of each joint on either side of the middle beam.  

 Unlike abutments supporting TxGirders, slab beam abutments have earwalls.  Instead of 

the dimensioning starting and ending at the end of the abutment cap, it begins and ends 

at the outside edge of the earwalls.     

 Unlike abutment wingwalls supporting Box Beams, slab beam abutment wingwalls do 

not require a wingwall cap. 
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Preferred Abutment Scale 

Show the following listed details (showing preferred scales) on the Abutment Details Sheet: 

 

Table D–3 

Abutment Scales 

Details Preferred Scale 

Plan View 3/8" = 1'-0" 

Elevation View 3/8" = 1'-0" 

Cap and Backwall Section 1/2" = 1'-0", 3/8" = 1'-0" 

Wingwall Elevation and Section 1/2" = 1'-0", 3/8" = 1'-0" 

Corner Details (Cap and Backwall) 1/2" = 1'-0" 

Bar Details 3/4" = 1'-0", 1/2" = 1'-0" 

Table of Estimated Quantities  

General Notes  

Show dimensions on the abutment sheet as listed below: 

 Structural dimensions and foundation locations - In the plan view, show dimensions 

transverse to the roadway, wing lengths, and drilled shaft or piling locations in decimal 

feet to the nearest 0.001'.  Show all other details, including dimensions across cap width 

in plan view, in feet and inches to the nearest 1/4".  (See Foundation Parameters in this 

section for shaft or pile locations). 

 Reinforcing steel – Show rebar dimensions and locations in all views, including bar 

details, in feet and inches to the nearest 1/4" at the centerline of the rebar. 

 Cover – Dimension clear cover on reinforcing steel as 2”.  Dimension cover on portions 

of reinforced concrete that are cast against exposed earth (as in the bottom of caps and 

wingwalls) as 3".  (See Chapter 5, Section 4, for cover requirements for reinforcing 

steel). 

 Angles - in degrees, minutes, seconds to the nearest whole second, if such accuracy is 

available 

 

Abutment Sheet 

The following sheet is included to provide an example of the drafting layout of a typical 

Slab Beam Bridge Abutment Sheet.  See the various sections of this chapter for directions 

on drawing particular details.  Detail abutments looking at the face of backwall, regardless 

of direction of increasing stations.  Show the abutment at the beginning of the bridge facing 

the direction of decreasing stations, and show the abutment at the end of the bridge facing in 

the direction of increasing stations
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Figure D–21. Abutment Sheet Example. Online users can click here to view this illustration in PDF.

pdf/d-21.pdf


Appendix D — Prestressed Concrete Slab Beam Spans  Section 3 — Abutments 

 

Bridge Detailing Guide D-30 TxDOT September 2016 

 

Sheet Checklist 

Plan View 

Accurate details, with exceptions to enhance clarity.  

1.    Locate the control line (matching the terminology on the layout, such as 

reference line, centerline, or profile grade line). 

2.    Reference control dimensions to a working point (usually the intersection of the 

control line and face of backwall). 

3.    Locate and dimension centerline of bearing (normally 8 1/2 ", measured 

perpendicular to the face of the backwall). 

4.    Locate and dimension beam lines along the face of backwall. 

5.      Locate and dimension shaft or pile groups along the centerline of foundations 

(normally at face of backwall at centerline of the cap).  In addition to all other 

dimensions shown on the plan view, give a dimension from survey line 

(centerline, baseline, profile grade line, etc.) to the centerline of the nearest 

drilled shaft or pile group. 

6.    Dimension overall length of cap along the centerline of the cap, including cap 

offset dimensions for skewed structures. 

7.    Include cap and backwall thickness dimensions. 

8.    Dimension working point in relation to overall length of cap. 

9.    Dimension wingwalls along the centerline of the cap of a founded wing, or 

along the centerline of a cantilevered wing. 

10.  Locate and dimension wingwall foundations, if applicable, from the outside cap 

foundations. 

11.  Label and dimension earwall.  Ensure ½” Preformed Bituminous Fiber material 

called out between beam and earwall.  

12.  Identify outside beam lines with beam number. 

13.  Show skew angles. 

14.  Locate and label cap elevations.  (Reference the CAP ELEVATION DETAILS 

sheet, if required). 

Elevation View 

Accurate details, with exceptions to enhance clarity.  

1.    Label slopes along top of backwall and cap parallel to the roadway surface 

(slopes need not be accurately shown unless the slope is abnormally large). 

2.    Do not detail foundations beyond location, unless special foundation designs are 

used. 

3.    Detail and dimension stirrups from foundations. 
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4.    Show location of required construction joints (do not detail bar laps at joints 

unless staged construction is used).  Construction joint required for caps with 

more than 80' (plus/minus) between outside cap piers, or as directed by the 

engineer. 

5.    Detail cap bars A (laps, if present, do not need to be detailed). 

6.    Detail and dimension backwall bars H and V. 

7.    Properly position Bars L (and U, if present) in conformance with positioning in 

wingwall elevation view and in corner details. 

8.    Detail and dimension approach slab or armor joint cutout. 

9.    Identify main section location. 

10.  Indicate earwall reinforcing steel and earwall height. 

Main Section (“Section A-A”) 

Accurate details, with exceptions to enhance clarity. 

1.    Dimension vertical cap and backwall section at centerline of bearing. 

2.    Show vertical bearing pad and cap dimensions normal. 

3.    Show horizontal dimensions normal. 

4.    Include reinforcing steel cover. 

5.    Locate construction joints. 

 

Wingwall Details (“Elevation” and “Section B-B”) 

Accurate details, with exceptions to enhance clarity. 

1.    Dimension vertical wall height above cap at centerline of bearing. 

2.    Show horizontal wall dimensions normal. 

3.    Show critical reinforcing steel dimensions and covers. 

4.   Position bars L and U in conformance with main elevation view and with corner 

details. 

5.   Locate construction joints. 

6.   Identify wing section location. 

Corner Details (“Cap” and “Backwall” Plans) 

Accurate details, with exceptions to enhance clarity.  

1.  Show skew properly. 

2.  Conform reinforcing steel position with cap and backwall.  Show outside 

foundation cap detail. 
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3.  Show critical reinforcing steel dimensions and covers. 

4.  Conform Bars L and U position with main elevation view and with wingwall 

details 

5.  Show earwall reinforcing steel dimensions and covers 

Other Details 

Accurate details, with exceptions to enhance clarity.  

1.  Do not draw bar details to a specific scale, but be proportional and oriented 

correctly with the other views. 

2.  Include joint details, if applicable. 

3.  Include table of estimated quantities. 

4.  Include general notes (including, but not limited to, design criteria, loading, 

class of concrete, foundation loads, and cross references to various standard 

sheets) 

5.  Include title block and engineer’s seal. 

Final Checks 

Accurate details, with exceptions to enhance clarity. 

1.   Check all details and dimensions against superstructure to ensure the details are 

not in conflict. 

2.   Double check bars in various details against the number of bars shown in 

estimated quantities table. 

3.   Ensure that the name of the bridge is the same on all detail sheets. 

4.   Refer to the TxDOT Bridge Division QA/QC Guide for information on the 

procedure for checking plan sheets. 
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Normal Parameters and Calculations 

Cap and Backwall Parameters and Calculations 

Abutment cap and backwall parameters are as follows: 

 Maximum skew angle is 30°. 

 See “Main Section Details” Section for complete abutment sections. 

 See “Bar Details” Section for all reinforcing steel bar locations and spacing. 

 

Figure D–22. Cap and Backwall Parameters. Online users can click here to view this 

illustration in PDF. 

pdf/d-22.pdf
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Figure D–23. Typical Section Showing Height of Backwall. Online users can click here to 

view this illustration in PDF. 

  

pdf/d-23.pdf


Appendix D — Prestressed Concrete Slab Beam Spans  Section 3 — Abutments 

 

Bridge Detailing Guide D-35 TxDOT September 2016 

 

Wingwall Length Parameters 

Wingwall length parameters are as follows: 

 
Figure D–24. Wingwall Length Parameters and Calculations. Online users can click here 

to view this illustration in PDF. 

  

pdf/d-24.pdf
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Foundation Parameters 

Typical 0° skew abutment foundation parameters are as follows: 

 12'-0" - maximum spacing between main cap foundations.  Round off spacing to nearest 

3" where practical. 

 Maximum end foundation spacing – See details below 

NOTE:  These are general guidelines used for developing standards.  Unusual conditions 

may dictate that an engineering judgment be made. 

 
Figure D–25. Foundation Parameters. Online users can click here to view this illustration 

in PDF. 

 

pdf/d-25.pdf
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Plan View 

Plan View Examples 

Follow the Plan View Checklist presented in this section to ensure that details are accurate 

and complete.  Do not show reinforcing steel on the plan view.   

NOTE:  All dimensions are for example only. 

 
Figure D–26. Plan View Examples. Online users can click here to view this illustration in 

PDF. 

 

pdf/d-26.pdf
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Figure D–27. Plan View, Checklist Item. Online users can click here to view this 

illustration in PDF. 

pdf/d-27.pdf


Appendix D — Prestressed Concrete Slab Beam Spans  Section 3 — Abutments 

 

Bridge Detailing Guide D-39 TxDOT September 2016 

 

Elevation View 

Elevation View Example 

Follow the Elevation View Checklist presented in this section to ensure that the details are 

accurate and complete.  Show cap and backwall reinforcing steel on the elevation view.  Do 

now show wingwall reinforcing steel. 

NOTE:  Bars H and S spacing shown is for example only.   

 
Figure D–28. Elevation View Example. Online users can click here to view this illustration 

in PDF. 

 

 

Figure D–29. Elevation View, Checklist Items. Online users can click here to view this 

illustration in PDF. 

pdf/d-28.pdf
pdf/d-29.pdf
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Main Section Details 

Main Section Examples 

Follow the Main Section Checklist presented in this Section to ensure that the details are 

accurate and complete.  (Note that labeling, dimensioning, reinforcing steel locations, and 

reinforcing steel spacings shown below are for example only.)  Show reinforcing steel in the 

section view.  See “Bar Details” Section for reinforcing bar locations and spacing. 

 

Figure D–30. Main Section Examples. Online users can click here to view this illustration 

in PDF. 

 
Figure D–31. Main Section, Checklist Items. Online users can click here to view this 

illustration in PDF. 

pdf/d-30.pdf
pdf/d-31.pdf


Appendix D — Prestressed Concrete Slab Beam Spans  Section 3 — Abutments 

 

Bridge Detailing Guide D-41 TxDOT September 2016 

 

Wingwall Details 

Wingwall Details Examples 

Follow the Wingwall Details Checklist presented in this Section to ensure that the details are 

accurate and complete.  Note that wH bar spacing matches H bar spacing in the backwall.   

 

Figure D–32. Capped Wingwall Detail Example. Online users can click here to view this 

illustration in PDF. 

file:///C:/Users/KBREAZE/AppData/Roaming/Microsoft/Word/Elevation%23_Wingwall_Details_(
pdf/d-32.pdf
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Figure D–33. Elevation View, Checklist Items. Online users can click here to view this 

illustration in PDF.  

pdf/d-33.pdf
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Corner Details 

Corner Details Examples 

Follow the Corner Details Checklist presented in this Section to ensure that the details are 

accurate and complete.  The corner details include plan section views of both the cap and the 

backwall reinforcing steel.  Show the outside foundation for relation to the outside 

reinforcing steel in the cap. 

Note  7  Below: 1/2″ Preformed Bituminous Fiber material between slab beam and earwall.  

Bond to beam with an approved adhesive.  Cast the inside face of earwall with the vertical 

side of beam.  Do not cast earwalls until beams are erected in their final position. 

 
Figure D–34. Corner Details Examples. Online users can click here to view this 

illustration in PDF. 

file:///C:/Users/KBREAZE/AppData/Roaming/Microsoft/Word/Cap%23_Corner_Details_(
pdf/d-34.pdf
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Figure D–35. Corner Details, Checklist Items. Online users can click here to view this 

illustration in PDF. 

pdf/d-35.pdf
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Bar Details 

Typical Bar Sizes for Abutments 

The information in this section shows typical abutment reinforcing steel and its placement.  

The rebar weights, bends, and locations may be different from those given due to structural 

design requirements. 

Abutment reinforcing steel default sizes are as follows: 

Table D–4 
Typical Bar Sizes 

Bars Typical Size 

Bars A #11 

Bars E #5 

Bars F #5 

Bars H #6 

Bars L #6 

Bars S #4 

Bars U #6 

Bars V #5 

Bars wH #6 

Bars wU #4 

Bars wV #5 

Do not show details for straight bars, unless the bars are lap spliced and the location of the 

lap is significant. 

The maximum length of a rebar, without the requirement for a bar lap, is 60 feet. 

Do not draw Bar Details to a particular scale, but make them proportional and oriented as 

reflected in other details. 
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Bars A Details 

 “Bars A” is the normal designation for the main cap reinforcing steel.  Bars A fit within the 

cap stirrups (Bars S) and end as shown below.  If a splice is required, place the lap between 

foundations and dimension adequately.  Use the lap required for reinforcing steel placed in 

the top of the cap for all bars A splices.  Do not detail the lap splice in the Elevation View, 

but detail it in Bar Details. 

 
Figure D–36. Bars A Details. Online users can click here to view this illustration in PDF. 

  

pdf/d-36.pdf
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Bars E and F Details  

“Bars E” is the normal designation for the transverse reinforcing steel in the earwall.  Bars E 

fit within the earwall vertical reinforcing steel (bars F) as shown below. 

“Bars F” is the normal designation for the vertical reinforcing steel in the earwall.  Bars F fit 

around the earwall transverse reinforcing steel (bars E) as shown below. 

 

Figure D–37. Bars E and F Details.  Online users can click here to view this illustration 

in PDF. 

  

pdf/d-37.pdf
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Bars H Details 

 “Bars H” is the normal designation for the horizontal backwall reinforcing steel.  Bars H fit 

within the backwall vertical reinforcing steel (bars V) as shown below.  If a splice is 

required, the lap may be placed at any convenient location.  Do not detail the lap for bars H.  

However, designate the lap in the Estimated Quantities Table.  Show the spacing of the Bars 

H as shown below. 

 

Figure D–38. Bars H Details. Online users can here to view this illustration in PDF. 

 

  

pdf/d-38.pdf
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Bars L Details 

“Bars L” is the normal designation for the main corner reinforcing steel.  Bars L are located 

in the backwall only.  The bars are shown in the Elevation, Corner Details, and the Bar 

Details.   

 

Figure D–39. Bars L Details. Online users can click here to view this illustration in PDF. 

pdf/d-39.pdf
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Bars S Details 

 “Bars S” is the normal designation for the main cap stirrup reinforcing steel.  Bars S fit 

around the foundations as shown below.  Note: For piling larger than 16", adjust Bars S 

Spacing as required to avoid piling. 

 

Figure D–40. Bars S Details. Online users can click here to view this illustration in PDF. 

pdf/d-40.pdf
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Bars U Details 

 “Bars U” is the normal designation for the main cap end reinforcing steel.  Bars U fit within 

the cap stirrups (bars S). 

 

Figure D–41. Bars U Details without Breakback. Online users can click here to view this 

illustration in PDF. 

 

  

pdf/d-41.pdf
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Bars V Details 

 “Bars V” is the normal designation for the vertical backwall reinforcing steel.  Bars V fit 

around the backwall horizontal reinforcing steel (Bars H). 

 

Figure D–42. Bars V Details. Online users can click here to view this illustration in PDF. 

  

pdf/d-42.pdf
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Bars wH Details 

 “Bars wH” is the normal designation for the horizontal wingwall reinforcing steel.  Bars 

wH are placed on the outside of the vertical reinforcing steel (bars wV).  Bars wH rest on or 

under bars H and A, in the abutment backwall and cap, so that bar wH spacing is established 

by their positions. 

 

Figure D–43. Bars wH Details. Online users can click here to view this illustration in 

PDF. 
  

pdf/d-43.pdf
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Bars wU Details 

 “Bars wU” is the normal designation for wingwall reinforcing steel for the purpose of 

providing stability during construction.  Space Bars wU evenly throughout the wingwall as 

shown in the figure below. Bars wU fit outside the vertical wingwall reinforcing (Bars wV) 

as shown below. 

Provide 6 Bars wU per wing for a 6’-0” long wing, and 7 Bars wU per wing for 7’-0” long 

wings. 

 

Figure D–44. Bars w U Details. Online users can click here to view this illustration in 

PDF. 

  

pdf/d-44.pdf
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Bars wV Details 

 “Bars wV” is the normal designation for the vertical wingwall reinforcing steel.  Bars wV 

are placed inside the horizontal reinforcing steel (Bars wH). 

 

Figure D–45. Bars wV Details. Online users can click here to view this illustration in 

PDF. 

pdf/d-45.pdf
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Miscellaneous Details 

Typical Table of Estimated Quantities 

Show a Table of Estimated Quantities on the plan view as detailed below.  If the detail sheet 

is for both the beginning and end of bridge abutments, include a numbered note, as shown 

below, with the table.  If both beginning and end of bridge abutments are detailed separately, 

do not include the note in the table. 

Show the quantities in the table as listed below: 

 Bar lengths - in feet and inches to the nearest whole inch 

 Bar weights - in pounds to the nearest pound 

 Concrete volume - in cubic yards to the nearest 0.1 cubic yard 

 

Figure D–46. Typical Table of Estimated Quantities. Online users can click here to view 

this illustration in PDF. 

pdf/d-46.pdf
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General Notes, Title Block, and P.E. Seal 

Show the general notes, title block, and Engineer’s seal on the detail sheet in the format 

given below.  General notes will vary considerably between jobs, depending on structural 

needs.  Ensure that the loading criteria given are correct.  If armor joint is used at the 

abutment, add to the general notes: 

“See Armor Joint (AJ) standard sheet for details.” 

If a sealed expansion joint is used at the abutment, add to the general notes:  

“See Sealed Expansion Joint (SEJ-A) standard sheet for details.” 

Whenever possible, make space available on the sheet to the immediate left of the title block 

for the Engineer’s seal. 

 

Figure D–47. General Notes, Title Block, and P.E. Seal. Online users can click here to 

view this illustration in PDF. 

pdf/d-47.pdf
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Section 4  

Interior Bents 
General Information 

Information Specific to Slab Beam Bents 

Specific information pertaining to Slab Beam bridges includes: 

 Provide lateral restraint by using ear walls located at the ends of each interior bent cap.  

Provide a 1/2″ gap between the ear wall and the outside edge of exterior beam. 

 Slab beams are not plumb, but are either parallel to the roadway surface when the cross 

slope is constant or are rotated to the average cross slope of a span in a transition area.  

Because there are no bearing seat build-ups, the top of the cap must be sloped to match 

the rotation of the beams. 

 Do not use bearing seats with slab beams.  The pads sit directly on top of the cap.   

 Locate and label top-of cap (step) elevations at the points coinciding with the outer edge 

of the exterior beams at the centerline of bearing.  Also locate and label step elevations 

at any intermediate points along the cap, at the centerline of bearing, where either a 

change in cap slope or change in cap elevation occurs. Reference the CAP 

ELEVATION DETAILS sheet, if required. 

 Provide a minimum of three elevation points for unskewed spans with an even number 

of slab beams and a constant housetop profile: one at the outside edge of each of the 

exterior beams and a third point at the center of the middle joint. Provide four elevation 

points for spans with an odd number of beams: one at the outside edge of each exterior 

beam and one at the center of each joint on either side of the middle beam.  

 Unlike bents supporting TxGirders, slab beam bents have earwalls.  Instead of the 

dimensioning starting and ending at the end of the bent cap, it begins and ends at the 

outside edge of the earwalls. 
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Preferred Interior Bent Scales  

Ensure the Interior Bent Details Sheet is accurate, drawn to scale, and contains, but is not 

limited to, the following listed details (showing preferred scales):  

 

Table D–5 

Interior Bent Scales 

Details  Preferred Scale  

Plan View  3/8" = 1'-0"  

Elevation View (including column elevation and section)  3/8" = 1'-0"  

Cap Section & Cap End Detail 1/2" = 1'-0", 3/8” = 1’-0” 

Bar Details  3/4" = 1'-0", 1/2" = 1'-0"  

Bearing Seat Detail  3/4" = 1'-0"  

Table of Constant Quantities   

Table of Variable Quantities   

Table of Total Quantities   

General Notes   

Show the dimensions on the Interior Bent Details Sheet as listed below:  

 Structural dimensions and foundations locations - In the plan view, show dimensions 

transverse to the roadway and column/foundation locations in decimal feet to the 

nearest 0.001'.  Show all other details, including dimensions across cap width in plan 

view, in feet and inches to the nearest 1/4"  

 Reinforcing steel – Show rebar dimensions and locations in all views, including bar 

details, in feet and inches to the centerline of the rebar.  

 Cover – Dimension clear cover on reinforcing steel as 2”.  Clear cover on the Z bar in 

columns is 3" (see Chapter 5, Section 4, for cover requirements for reinforcing steel).  

 Angles - in degrees, minutes, seconds to the nearest whole second, if such accuracy is 

available  
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Interior Bent Example Sheet 

The following sheet is included to provide an example of the drafting layout of a typical 

Slab Beam Interior Bent Sheet.  See the various sections for directions on drawing particular 

details.  Detail interior bents facing the direction of increasing stations. 
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Figure D–48. Interior Bent Example Sheet. Online users can click here to view this illustration in PDF.

pdf/d-48.pdf
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Sheet Checklist 

Plan View 

Accurate details, with exceptions to enhance clarity.  

 

1.  Label the control line (matching the terminology on the layout, such as 

reference line, centerline, or profile grade line). 

2.  Reference control dimensions to a working point (usually the intersection of the 

control line and the centerline of the bent). 

3.  Dimension overall length of cap along the centerline of the bent. 

4.  Dimension the distance to the centerline of alignment, including those off of the 

bent, along the centerline of bent. 

5.  Dimension working point in relation to overall length of cap.  

6.  Locate and dimension beam lines along the centerline of the bent (outside beam 

lines labeled with beam number). 

7.  Located and dimension columns at the centerline of each column, along the 

centerline of the bent.  Design column spacing for each combination of roadway 

width, skew, beam type, span lengths and cap sizes (round spacing to 3", if 

practicable). 

8.  In addition to all other dimensions shown on the plan view, give a dimension 

from survey line, (centerline, baseline, profile grade line) to the nearest 

column/foundation. 

9.  Dimension cap width. 

10.  Label and dimension centerline of cap. 

11.  Label and dimension centerline of bearing (measured from the centerline of the 

bent along the centerline of the beam). 

12.  Label and dimension earwall.  Show 1/2” Preformed Bituminous Fiber material 

called out between beam and earwall. 

13.  Show skew angles. 

14.  Locate and label cap elevations.  (Reference the CAP ELEVATION DETAILS 

sheet, if required).  

Elevation View 

Accurate details, with exceptions to enhance clarity.  

1.  Dimension cap and cantilever depths. 

2.  Label uniform slope between bearings. 

3.  Detail and dimension stirrups. 
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4.  Detail main cap reinforcing (bars A and B) and temperature steel (bars T).  

5.  Detail and dimension typical column (and, if present, web wall or crash wall) 

elevation and section. 

6.  Dimension “H” height (typically aligned with the station line). 

7.  Dimension ground line at column base, typically 1'-0" above top of drilled shaft. 

8.  Detail and dimension specially designed foundations.  (Do not detail typical 

foundation details.  Refer to the Common Foundation Details Standard Sheet, 

FD, in the general notes.). 

9.  Locate recommended construction joints (do not detail bar laps at joints unless 

staged construction is used).  Locate the joint near an inflection point. 

  NOTE: A construction joint is recommended where the distance between 

outside columns exceeds 80'. 

10.  Identify main section location.  

11.  Show earwall reinforcing steel and earwall height. 

Other Details  

Accurate details, with exceptions to enhance clarity.  

1.  Include main section details (“Section A-A”). 

2.  Include wall details, if applicable. 

3.  Include bar details. 

4.  Include Cap End detail. 

5.  Include tables of quantities. 

6.  Include general notes (including, but not limited to, design criteria, loading, 

class of concrete, foundation loads, and cross references to various standard 

sheets). 

7.  Include title block, information block, and Engineer’s seal. 

 

Final Checks  

Accurate details, with exceptions to enhance clarity.  

 

1.  Check all details and dimensions against superstructure to ensure the details are 

not in conflict. 

2.  Double check bars in various details against the number of bars shown in the 

quantity tables. 

3.  Ensure that the name of the bridge is the same on all detail sheets. 

4.  Refer to the TxDOT Bridge Division QA/QC Guide for information on the 

procedure for checking plan sheets. 
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Normal Parameters 

Typical Elevation and Section  

Normal interior bent parameters for slab beams are as follows: 

 2'-6" – normal width of bent cap 

 2'-6" – normal depth of bent cap 

 9" – normal depth of earwall 

 1'-0" – normal width of earwall 

 1'-0" - minimum below grade, column to foundation joint 

 
Figure D–49. Typical Elevation and Section, Box Beam.  Online users can click here to 

view this illustration in PDF. 

pdf/d-49.pdf
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Simple Interior Bent 

Plan View Example  

Follow the Plan View Checklist presented in this section to ensure that the details are 

accurate and complete.  Do not show reinforcing steel on the plan view.  

NOTE:  An example bent for Slab Beams is shown and all dimensions are for example only.  

 

Figure D–50. Plan View, Checklist Items. Online users can click here to view this 

illustration in PDF. 

  

pdf/d-50.pdf
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Elevation View Example  

Follow the Elevation view Checklist presented in this section to ensure that the details are 

accurate and complete.  Include reinforcing steel on the elevation view.  

NOTE:  An example bent for Slab Beams is shown and all dimensions and bars spacing is 

for example only.  See Bar Details Section for reinforcing steel bar locations and spacing.  

 

Figure D–51. Elevation View, Checklist Items.  Online users can click here to view this 

illustration in PDF. 

  

pdf/d-51.pdf
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Main Section Examples  

Accurately detail main sections similar to the details shown below, normally at 1/2" = 1'-0" 

scale.  Do not show reinforcing steel spacing dimensions on the section. See the Bar Details 

section for reinforcing bar location and spacing.  

 

Figure D–52. Main Section Example. Online users can click here to view this illustration 

in PDF.  

  

pdf/d-52.pdf
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Cap End Detail Example  

Accurately detail cap ends similar to the details shown below, normally at 1/2” = 1’-0” 

scale. See Bar Details section for more information. 

 

Figure D–53. Cap End Detail Example. Online users can click here to view this 

illustration in PDF.  

 

pdf/d-53.pdf


Appendix D — Prestressed Concrete Slab Beam Spans  Section 4 — Interior Bents 

 

Bridge Detailing Guide D-69 TxDOT September 2016 

 

Bar Details 

Typical Bar Sizes for Interior Bents  

The information in this section shows typical interior bent reinforcing steel and its 

placement. The rebar weights, bends, and locations may, however, be different from that 

given due to structural design requirements.  

Interior bent reinforcing steel typical bar sizes are as follows.  

 

Table D–6 

Typical Bar Sizes 

Bars Typical Size 

Bars A #11 

Bars B #11 

Bars E #4 

Bars F #5 

Bars S #5 

Bars T #5 

Do not show details on the plan sheet for straight bars, unless the bars are lap spliced and the 

location of the lap is significant.  

The maximum length of a rebar, without the requirement for a bar lap, is 60 feet.  

See Appendix A, Section 6 for column reinforcing information (Bars V and Bars Z). 
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Bars A Details  

“Bars A” is the normal designation for the top main cap reinforcing steel. Bars A fit within 

the cap stirrups (bars S) and end as shown below.  Do not detail bars A unless the bar is 

spliced. Establish the bar dimensions such that the lap splice is in a compression area, when 

possible, centered between columns.  If required, place supplemental bars A2 in a cap 

tension area, centered over interior columns.  Dimension bar locations. 

 
Figure D–54. Bars A Details.  Online users can click here to view this illustration in PDF. 

pdf/d-54.pdf
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Bars B Details  

“Bars B” is the normal designation for the bottom main cap reinforcing steel. Bars B fit 

within the cap stirrups (bars S) and end as shown below.  Do not detail bars B unless the bar 

is spliced. Establish the bar dimensions such that the lap splice is in a compression area and, 

when possible, adjacent to a column.  If required, place the supplemental bars B2 in a cap 

tension area, between the columns.  Dimension bar locations. 

 
Figure D–55. Bars B Details.  Online users can click here to view this illustration in PDF. 

  

pdf/d-55.pdf
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Bars E and F Details  

“Bars E” is the normal designation for the transverse reinforcing steel in the earwall.  Bars E 

fit within the earwall vertical reinforcing steel (bars F) as shown below. 

 “Bars F” is the normal designation for the vertical reinforcing steel in the earwall.  Bars F 

fit around the earwall transverse reinforcing steel (bars E) as shown below. 

 

Figure D–56. Bars E and F Details.  Online users can click here to view this illustration 

in PDF. 

  

pdf/d-56.pdf
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Bars S Details  

“Bars S” is the normal designation for the main cap stirrup reinforcing steel. Bars S fit 

around the columns as shown below. Supplemental bars SS (doubled bars S) may 

occasionally be required. Include bars SS only when the engineer requires them.  Dimension 

bar locations on elevation view.  

 

Figure D–57. Bars S Details.  Online users can click here to view this illustration in PDF. 

  

pdf/d-57.pdf
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Bars T Details  

“Bars T” is the normal designation for the temperature reinforcing steel placed in the sides 

of the cap. Bars T fit within the stirrups as shown below.  

 
Figure D–58. Bars T Details.  Online users can click here to view this illustration in PDF. 

pdf/d-58.pdf
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Miscellaneous Details 

Waterproofing Details  

Include a waterproofing detail on the Interior Bent Detail Sheet only when directed by the 

Engineer.  If included, make the detail similar to that shown below.  Include the Silicone 

Resin Paint Finish (Item 427, “Surface Finishes for Concrete”) as a separate pay item on the 

bent sheet and the Estimated Quantities sheet.   

 

Figure D–59. Typical Waterproofing Detail. Online users can click here to view this 

illustration in PDF.  

  

pdf/d-59.pdf
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Table of Estimated Quantities  

Show Tables of Estimated Quantities on the plan view as detailed below. If the detail sheet 

is for more than one interior bent, include a numbered note, as shown below with the table. 

Show quantities in the tables as listed below: 

 Bar lengths - in feet and inches to the nearest inch 

 Bar weights - in pounds to the nearest pound 

 Concrete volume - in cubic yards to the nearest 0.1 cubic yard 

Note that “H” heights are shown in even feet and display only the height as shown on the 

layout for each bent. 

 

Figure D–60. Typical Tables of Estimated Quantities. Online users can click here to view 

this illustration in PDF.  

pdf/d-60.pdf
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General Notes, Title Block, and P.E. Seal  

Show the general notes, title block, and engineer’s seal on the detail sheet in the format 

given below.  General notes will vary considerably between jobs, depending on structural 

needs.  Take particular care to ensure that the loading criteria given are correct.  

Whenever possible, space should be made available on the sheet to the immediate left of the 

title block for the engineer’s seal. 

 
Figure D–61. Typical General Notes, Title Block, and P.E. Seal. Online users can click 

here to view this illustration in PDF. 

pdf/d-61.pdf
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Section 1 

Overview 

Use this chapter as a reference guide to general detailing practices for creating plan sheets for 

bridges using steel superstructures.   

Section 2, Superstructure, provides in-depth information for the various details included in 

steel beam and plate girder unit or span (or unit) sheets.  The following is a short summary of 

this section: 

 General information – highlights the various details included in steel beam and plate 

girder unit or span sheets.  This sub-section also provides preferred detailing scales for 

each detail. 

 Example Sheets – consists of two different examples of details for a bridge containing 

rolled steel beam spans followed by an example of a bridge containing steel plate girder 

spans.   

 Checklists – provide itemized information for steel beam and steel girder superstructure 

plan sheets that should be included in a set of complete steel superstructure plan sheets.   

 Typical Transverse/Radial Section – highlights important information regarding steel 

beam or plate girder transverse (or radial) typical section details.   

 Example Notes – Along with providing example weathering steel notes, this section 

also includes example notes for painted steel, optional bolted field splices, as well 

additional miscellaneous notes.   

 Common Plate and Shape Designations – includes a table with common plates and 

shapes and their typical shape designation.   

 Connection Details – highlights important tips for weld and bolt detailing 

 Miscellaneous Details – contains information on detailing drip plates, dapped girder 

ends, slab haunch reinforcing, and presenting calculations for estimated quantities 

Section 3 provides information on detailing substructure and bearings for steel 

superstructures.  The following is a short summary of this section: 

 Abutments – highlights the additional details to consider when detailing an abutment, 

compared to an abutment supporting a prestressed concrete superstructure 

 Interior Bents - highlights the additional details to consider when detailing a bent cap, 

compared to a bent cap supporting a prestressed concrete superstructure; provides 

example plan sheets of a bent cap for a steel superstructure 

 Bearing Seat Details – features details for typical bearing seat buildup details for bents 

and abutments with standard elastormeric bearings (as shown on the SGEB standard) 

 Beam End and Centerline of Bearing- gives formulae for calculating the distance to 

beam ends and centerlines of bearing 

 Substructure Width – gives formulae to determine the substructure width to 

accommodate the bearings shown on the standards details sheet SGEB 
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Section 2 

Superstructure 

General Information 

The Steel Beam Span (or multiple span unit) Details Sheet(s) contains, but is not limited to, 

the following listed details (showing preferred scales): 

Table E–1 

Steel Beam Span or Unit Detail Sheets 

Details Preferred Scale 

Plan View 3/8" = 1'-0", 1/4" = 1'-0", Note 1 

Typical Transverse or Radial Section 3/8" = 1'-0", 1/2" = 1'-0" 

Concrete Placement Sequence Note 2 

Beam Elevation  Note 2 

Framing Plan Note 2 

Optional Bolted Field Splice Note 2 

Dead Load Deflection Diagram   

Beam Fabrication Notes   

Table of Estimated Quantities   

General Notes - 

Note 1 - Scale appropriate for structure size  

Note 2 - Scale appropriate for structure size and clarity 

The Steel Plate Girder Span (or multiple span unit) Details Sheet(s) contains, but is not 

limited to, the following listed details (showing preferred scales): 

 

Table E–2 

Steel Plate Girder Span or Unit Details 

Details Preferred Scale 

Plan View 3/8" = 1'-0", 1/4" = 1'-0", Note 1 

Typical Transverse or Radial Section 3/8" = 1'-0", 1/2" = 1'-0" 

Concrete Placement Sequence Note 2 

Girder Elevation  Note 2 

Framing Plan Note 2 

Optional Bolted Field Splice Note 2 

Dead Load Deflection Diagram   

Web Camber Diagram  

Girder Fabrication Notes   

Table of Estimated Quantities   

General Notes - 

Note 1 - Scale appropriate for structure size  

Note 2 - Scale appropriate for structure size and clarity 



Appendix E — Steel Beam and Plate Girder Spans Section 2 — Superstructure 

 

Bridge Detailing Guide E-4 TxDOT September 2016 

Show the Plan View and Framing Plan with increasing stations to the right.  Detail the 

transverse/radial sections facing toward forward station.  Beam/girder numbers begin with 

the leftmost beam (looking forward station). The slab thickness on the typical transverse 

section may be exaggerated for clarity.  

See Appendix A, Section 2 for miscellaneous slab information and typical slab 

reinforcement.  

Show dimensions on the Span (or Unit) Details Sheet as listed below:  

 Slab Plan and Framing Plan.  All structural dimensions in decimal feet to the nearest 

0.001', except controlled joint or construction joint dimensions in feet and inches to the 

nearest 1/4".  

 Transverse or Radial Section.  All structural dimensions in feet and inches to the nearest 

1/4" except beam/girder spacing in decimal feet to the nearest 0.001'.  

 Concrete Placement Sequence.  All dimensions in decimal feet to the nearest 0.001'.  

 Beam and Girder Elevation.  All dimensions in decimal feet to the nearest 0.001'. Shear 

connector spacing in feet and inches.  

 Reinforcing Steel.  Show dimensions, spacing, and locations in all views, including bar 

details, in feet and inches to the nearest 1/4".  All measurements are to the face of bars.  

 Cover.  Cover for the top slab reinforcing is 2 1/2" clear cover and bottom slab 

reinforcing is 1 1/4" clear cover.  Transverse and longitudinal bars have 2" end cover.  

 Angles and Bearings.  In degrees, minutes, seconds to the nearest whole second, if such 

accuracy is available.  

 Stationing.  Show to the nearest 0.001' if such accuracy is available  

 Dead Load Deflection, Vertical Blocking, and Horizontal Blocking Ordinates.  Show in 

decimal feet to nearest 0.001'.  

 Web Camber Ordinates.  Show in decimal feet to nearest 0.01'  

 Bolt Spacing.  Show in feet and inches.  
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 Example Sheets and Details 

These sheets are included to provide an example of the drafting layout of typical Steel Unit 

Sheets. See the various sections of this appendix for directions on drawing particular details. 

Detail the plan view of a span with the direction of increasing stations to the right and the 

transverse/radial section facing the direction of increasing station. 
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Example – Continuous Beam Unit  

 
Figure E–1.: Example - Continuous Beam Unit, Sheet 1. Online users can click here to view this illustration in PDF.  

pdf/e-01.pdf
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Figure E–2.:  Example - Continuous Beam Unit, Sheet 2. Online users can click here to view this illustration in PDF.  

pdf/e-02.pdf
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Example – Continuous Plate Girder Unit  

 
Figure E–3. Example - Continuous Plate Girder Unit, Sheet 1. Online users can click here to view this illustration in PDF.  

pdf/e-03.pdf
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Figure E–4. Example - Continuous Plate Girder Unit, Sheet 2. Online users can click here to view this illustration in PDF.  

pdf/e-04.pdf
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Figure E–5. Example - Continuous Plate Girder Unit, Sheet 3. Online users can click here to view this illustration in PDF.  

pdf/e-05.pdf
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Figure E–6. Example - Continuous Plate Girder Unit, Sheet 4. Online users can click here to view this illustration in PDF.  

pdf/e-06.pdf
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Figure E–7. Example - Continuous Plate Girder Unit, Sheet 5. Online users can click here to view this illustration in PDF.  

pdf/e-07.pdf
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Figure E–8. Example - Continuous Plate Girder Unit, Sheet 6. Online users can click here to view this illustration in PDF. 

pdf/e-08.pdf
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Steel Beam Superstructure Checklist 

Plan View  

1.  Label and locate the control line at transverse and skewed ends of units, simple 

spans and spans within a multiple span unit if different (matching the 

terminology on the layout, such as reference line, centerline, or profile grade 

line).  Locate all defining points (e.g., PC, PT, and PCC). 

2.  Reference control dimensions to a working point (usually the intersection of the 

control line and the centerlines of bents and at the ends of the unit). 

3.  Dimension overall unit length and individual span lengths along the control line 

(and along the slab edges if different). 

4.  Label joint locations (including construction joint or controlled joint, expansion 

joint, etc.). If beams are continuous, construction joints should be shown on the 

concrete placement sequence detail. 

5.  Dimension transverse widths of slab, including overall, roadway, face of rail, 

curb, sidewalk and median widths, and working point locations at the beginning 

of the unit (and, if the unit contains variables width spans, at the ends of each 

span). 

6.  Dimension the 2.000' breakback on slabs with skews greater than 15°. 

7.  Locate and number outside beam lines. 

8.  Show skew angles (on structure with curved control lines, the angle is between 

a perpendicular line that is tangent to the control line’s horizontal curve at the 

working points at the end of spans). 

9.  Detail slab reinforcing; dimension spacing; show end cover. 

10.  Show abutment numbers and/or bent numbers. 

11.  Dimension skewed end condition and locate control line. 

12.  If thickened slab ends are used, label them and make reference to the standard 

sheet SBTS for reinforcing and construction details. 

13.  Show span numbers. 

Typical Transverse/Radial Section  

1.  Locate the control line horizontally and the profile grade line vertically (note that 

more than one control line or profile grade line may be required).  Show the 

horizontal offset between control line and profile if present. 

2.  Dimension slab width (including overall, roadway, face of rail, offset from 

control line, etc.). 

3.  Show reinforcing for typical slab section and, if used, thickened slab ends. 

4.  Show reinforcing cover and slab thickness (interior and overhang). 

5.  Show slab depths at centerlines of bearing and at beam splice points for 

continuous beams (using table if required). 
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6.  Include beam spacing and identification. 

7.  Include crown or roadway slope. 

8.  Show spacing for bars T and D and locate bars E for continuous units. 

Concrete Placement Sequence (needed only for continuous beams)  

1.   Locate construction joints along control line and show relationship between 

bents and abutments. 

2.   Place sequence number inside a square. 

3.   Include note allowing or disallowing continuous placement. 

Beam Elevation  

It is preferable to detail individual beam elevations if span lengths vary.  Use a table of 

variable dimensions only if the number of beam elevations is deemed excessive. 

1.  Show overall length of beams and individual span lengths from centerlines of 

bearing.  Dimension beam ends and bearing centerlines to bent and abutment 

centerlines. 

2.  Locate field and shop splices and show relationship to centerlines of bearing. 

3.  Show size of beams. 

4.  Show shear connector spacing. 

5.  Identify tension flanges. 

6.  Indicate type of steel (give ASTM designation) for beams, stiffeners/connection 

plates, and diaphragms (if not given in Beam Fabrication Notes). 

7.  Show bearing type. 

Framing Plan  

1.  Show abutment and bent stations and their bearing. 

2.  Show beam spacing.  

3.  Locate control line and its relationship to beam 1 and, if dimension varies, 

locate at each bent/abutment.  Locate all defining points for control line e.g., 

PC, PT , etc. 

4.  Show span numbers. 

5.  Number outside beams. 

6.  Show beam angles. 

7.  Locate centerline of bearing at all bents/abutments. 

8.  Show location of stiffeners/connection plates. 

9.  Include spacing of diaphragms. 

10.  Show length of diaphragms, center to center of beams, if varying. 

11.  Show types of diaphragms. 
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12.  Show angle between diaphragms and beams if not 90°. 

13.  Locate field splices and show relationship to centerlines of bearing. 

14.  Include bearing type. 

15.  Locate drip plates for unpainted weathering steel beams. 

16.  Include beam and bent report from Bridge Geometry System (BGS) to provide 

some of the required information.  

Optional Bolted Field Splice (if needed)  

1.  Identify beam and location for each splice. 

2.  Identify thickness, width, and length of splice plates. 

3.  Indicate type of steel (give ASTM designation) for the splice plate material. 

4.  Show vertical and horizontal bolt spacing. 

5.  Give hole size, bolt size, ASTM designation, and washer requirements. 

6.  Show adjustment to shear connector spacing (omit from top of splice plate). 

7.  Show hole edge distances. 

8.  Note payment based on welded field splice. 

9.  Identify splice plates as tension components. 

10.  Note any special faying surface preparation that may be required or permitted. 

Other Details  

1.  Show special bearing details, if required. 

2.  Include dead load deflection diagram (slab only) at tenth or fifth points of spans, 

c-c bearings (distance between increments should range between 20' and 5'). 

3.  Include vertical blocking diagram with ordinates at end bearings and all beam 

splices, using table if required. 

4.  Show special details for corners of slab or skew, showing reinforcing details and 

break lines. 

5.  Show special diaphragm details, such as for diaphragms skewed over 15°. 

6.  Show horizontal blocking diagram for continuous beams chorded along curve 

7.  Include bar details (if required). 

8.  Include bar table. 

9.  Include joint details (if required). 

10.  Include table of quantities. 

11.  Include beam camber diagram (if required). 

12.  Include beam fabrication notes. 
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13.  Include general notes (including, but not limited to, design criteria, loading, 

class of concrete, epoxy coating, and cross references to various standard 

sheets.) 

14.  Include title block, information block, and engineer’s seal. 

Final Checks  

1.  Check all details and dimensions against substructure to ensure details are not in 

conflict. 

2.  Double check all bars in various details against the bars shown in the bar table. 

3.  Ensure that the name of the bridge is the same on all detail sheets (including 

layout). 

4.  Initial the sheet after back-checking corrected details.  
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Steel Girder Superstructure Checklist 

Plan View  

1.  Label and locate the control line at transverse and skewed ends of units, simple 

spans and spans within a multiple span unit if different (matching the 

terminology on the layout, such as reference line, centerline, or profile grade 

line).  Locate all defining points (e.g., PC, PT, PCC, etc.). 

2.  Reference control dimensions to a working point (usually the intersection of the 

control line and the centerlines of bents and at the ends of the unit). 

3.  Dimension overall unit length and individual span lengths along the control line 

(and along the slab edges if different). 

4.  Label joint locations (including construction joint or controlled joint, expansion 

joint, etc.). If girders are continuous, construction joints should be shown on the 

concrete placement sequence detail. 

5.  Dimension transverse widths of slab including overall, roadway, face of rail, 

curb, sidewalk and median widths, and working point locations at the beginning 

of the unit (and, if the unit contains variable widths spans, at the ends of each 

span). 

6.  Dimension the 2.000' breakback on slabs with the skews greater than 15°. 

7.  Locate and number outside girder lines. 

8.  Show skew angles (on structures with curved control lines, the angle between a 

perpendicular line that is tangent to the control line’s horizontal curve at the 

working points at the ends of spans). 

9.  Detail slab reinforcing; dimension spacing; show end cover.  Locate and 

dimension bars E for continuous units. 

10.  Show abutment numbers and/or bent numbers. 

11.  Locate skewed end dimensioned and control line. 

12.  If thickened slab ends are used, label them and make reference to the standard 

sheet SBTS for reinforcing and construction details. 

13.  Show span numbers. 

Typical Transverse/Radial Section  

1.  Locate the control line horizontally and the profile grade line vertically (note 

that more than one control line or profile grade line may be required).  Show the 

horizontal offset between control line and profile grade line if present.  

2.  Dimension slab width (including overall, roadway, face of rail, offset from 

control line, etc.). 

3.  Show reinforcing for typical slab section and, if used, thickened slab ends. 

4.  Show reinforcing cover and slab thickness (interior and overhang). 

5.  Include top of slab to top of web dimension. 
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6.  Show girder spacing and identification. 

7.  Show crown or roadway slope. 

8.  Show spacing for bars T and D and locate bars E for continuous units.  

Concrete Placement Sequence (continuous girders only)  

1.  Locate construction joints along control line and show relationship between 

bents and abutments. 

2.  Show sequence Number inside a square. 

3.  Include note allowing or disallowing continuous placement. 

Girder Elevation  

It is preferable to detail individual girder elevations if span or plate lengths vary.  Use a table 

of variable dimensions only if the number of girder elevations is deemed excessive. 

1.  Show overall length of girders and individual span lengths from centerlines of 

bearing.  Dimension girder ends and bearing centerlines to bent and abutment 

centerlines. 

2.  Locate field splices, including optional field splices if required, and show 

relationship to centerlines of bearing. 

3.  Include size of lengths of web plate and show relationship to centerlines of 

bearing. 

4.  Show size and lengths of flange plate and show relationship to centerlines of 

bearing. 

5.  Show shear connector spacing. 

6.  Locate tension flanges. 

7.  Include type of steel (give ASTM designation) for flanges, webs, stiffeners, and 

diaphragms (if not given in Girder Fabrication Notes). 

8.  Show bearing type. 

9.  Show size and location of flange to web weld. 

Framing Plan  

1.  Show abutment and bent stations and their bearing. 

2.  Show girder spacing. 

3.  Locate control line and its relationship to girder 1 and, if dimension varies, 

locate at each bent/abutment.  Locate all defining points for control line (e.g., 

PC, PT, etc.). 

4.  Show span numbers. 

5.  Number outside girders. 

6.  Show girder angles. 

7.  Locate centerline of bearing at all bents/abutments. 
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8.  Show size, location, and spacing of stiffeners. 

9.  Include spacing of diaphragms or cross-frames. 

10.  Show length of diaphragms or cross-frames, center to center of girders, if 

varying. 

11.  Show types of diaphragms or cross-frames. 

12.  Include angle between diaphragms or cross-frames and girders if not 90°. 

13.  Locate field splices and show relationship to centerlines of bearing. 

14.  Show bearing type. 

15.  Locate drip plates for unpainted weathering steel girders. 

16.  Include girder and bent report from Bridge Geometry System (BGS) to provide 

some of the required information. 

Optional Bolted Field Splice (if needed)  

1.  Identify girder and location for each splice. 

2.  Identify thickness, width, and length of splice plates. 

3.  Indicate type of steel (give ASTM designation) for the splice plate material. 

4.  Show vertical and horizontal bolt spacing. 

5.  Give hole size, bolt size, ASTM designation, and washer requirements. 

6.  Show adjustment to shear connector spacing (omit from top of splice plate). 

7.  Show hole edge distances. 

8.  Note payment based on welded field splice. 

9.  Identify splice plates as tension components. 

10.  Note any special faying surface preparation that may be required or permitted. 

Other Details  

1.  Show special bearing details, if required. 

2.  Include dead load (separate slab only and total) deflection diagram at tenth 

points of spans, c-c bearings, and field splices. 

3.  Give web camber diagram ordinates at tenth points of spans and field splices 

(ordinates defined as including total dead load deflections and vertical curve 

corrections). 

4.  Include special details for corners of slab or skew, showing reinforcing details 

and break lines. 

5.  Include special diaphragm or cross-frames details, such as for diaphragms or 

cross-frames skewed over 15°. 

6.  Include table of girder radii, including radius of control line, if required. 

7.  Show bar details (if required). 
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8.  Include bar table. 

9.  Show joint details (if required). 

10.  Show dapped girder end detail (if required). 

11.  Include table of quantities. 

12.  Include girder fabrication notes. 

13.  Include general notes (including, but not limited to, design criteria, loading, 

class of concrete, epoxy coating, and cross references to various standard 

sheets).  Disallow use of prestressed concrete panels on curved girders. 

14.  Include title block, information block, and engineer’s seal. 

Final Checks  

1.  Check all details and dimensions against substructure to ensure details are not in 

conflict.  

2.  Double check all bars in various details against the bars shown in the bar table. 

3.  Ensure that the name of the bridge is same on all detail sheets (including 

Layout). 

4.  Initial the sheet after back-checking corrected details. 
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Steel Beam or Plate Girder Typical Transverse/Radial Section 

Transverse or radial sections are shown similar to prestressed concrete girder spans with the 

following differences:  

 Show full depth cast-in-place slab on the Typical Transverse Section detail for curved 

spans/units. (PCPs are not permitted on curved spans/units). 

 Bars E, normally #5 bars, are shown placed between bars T for continuous beam/girder 

units. Reference plan view for location.  The location and length of these bars is to be 

determined by the designer. 

 For plate girder spans/units, indicate the dimension between top of slab to top of web. 

No overall section depth dimension is required. 

 For beam spans/units, indicate the slab depth at all centerlines of bearing and, if there is 

a vertical blocking diagram, at all beam splice locations that are indicated on blocking 

diagram.  A table of slab depths may be required. 

 If thickened slab end is used, note that no beam blockout is shown on the typical 

section.  See the SGTS Standard for information about thickened slab end for steel 

girders and beam spans. 
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Figure E–9. Typical Transverse/Radial Sections (Steel Beams). Online users can click 

here to view this illustration in PDF.  

 

 

 

Figure E–10. Typical Transverse/Radial Sections (Plate Girders). Online users can click 

here to view this illustration in PDF. 

pdf/e-09.pdf
pdf/e-10.pdf
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Example Special Notes 

These notes are provided as guides.  Verify the adequacy of these notes and make any 

modifications as required for each individual structure.  

For Plate Girder Fabrication Notes, specify regions where additional tension flange splices 

are not allowed based on the following:  

 0.10S from either side of approximate point(s) of maximum positive moment  

 0.05S from either side of an interior bearing  

 Where S = length c-c bearing of span in which the splice is made.  

The designing engineer is responsible for providing the detailer the approximate point(s) 

(0.05S accuracy) of maximum positive bending.  For unsymmetrical units, it is not 

unexpected for this point to be different from span to span.  

For Bolted Field Splice Notes, the designing engineer is responsible for providing the 

detailer with the bolt and hole sizes and any other special requirements that may be needed.  

  



Appendix E — Steel Beam and Plate Girder Spans Section 2 — Superstructure 

 

Bridge Detailing Guide E-25 TxDOT September 2016 

Weathering Steel  

 An example for a weathering steel two span continuous beam unit:  

Steel Beam Fabrication Notes:  

All structural steel, including connection plates and diaphragms, must conform to the 

requirements of A709 Grade 50W and shall be paid for at the unit price bid for 

“Structural Steel (Rolled Beam)”.  

Do not paint structural steel. 

Beams are classified as tension components and must conform to Item 442.1.1. 

Measure all dimensions shown in Beam Elevation(s) horizontally along beam 

centerline(s). 

 An example for a weathering steel plate girder unit with more than two spans and the 

point of maximum positive moment for the end spans is at 0.4S, approximately, and at 

0.5S, approximately, for interior span(s):  

Plate Girder Fabrication Notes:  

Provide ASTM A709 Grade 50W steel for all structural steel including steel for 

stiffeners and cross-frames, unless noted otherwise. 

Do not paint structural steel. 

Girder tension flanges and webs are classified as tension components and must conform 

to Item 442.2.1.1. 

All dimensions shown in Girder Elevations are horizontal arc dimensions. 

Except at changes in section, shop or field flange and web splices in plate girders may 

be located as desirable to optimize plate lengths and erection procedures, except that 

splices are not allowed within 0.05(S) of either side of interior bearings, or within the 

range between 0.275(S) and 0.475(S) from the end bearings (S = length c.c. Bearing of 

Span in which the splice is made).  
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Painted Steel 

 An example for a painted steel plate girder unit with two equal length spans and the 

point of maximum positive moment for the spans is 0.4S, approximately:  

Plate Girder Fabrication Notes:  

All structural steel, including stiffeners and diaphragms, must conform to the 

requirements of A709 Grade 50 or Grade 50W and shall be paid for at the unit price bid 

for “Structural Steel (Plate Girder)”.  

Paint all structural steel. 

Girder tension flanges and webs are classified as tension components and must conform 

to Item 442.2.1.1. 

All dimensions shown in Girder Elevations are horizontal arc dimensions. 

Except at changes in section, shop or field flange and web splices in plate girders may 

be located as desirable to optimize plate lengths and erection procedures, except that 

splices are not allowed within 0.05(S) of either side of interior bearings, or within the 

range between 0.275(S) and 0.475(S) from the end bearings (S = length c.c. Bearing of 

Span in which the splice is made).  

Bolted Field Splices 

Example notes for bolted field splices using a 1 inch diameter bolt and weathering steel 

are as follows:  

Bolted Field Splice Notes:  

All bolts are 1" Dia A325 Type 3 with one hardened washer each. 

All holes at 1 1/16" Dia. 

Provide splice plates conforming to A709 Gr 50W. 

Install bolts with heads on fascia side of web for exterior girders. 

Install bottom flange splice bolts with heads facing down. 

All splice plates are classified as tension components and must conform to Item 

442.2.1.1. 

Design assumes Class A surface conditions. 
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Miscellaneous Notes 

 An example note when allowing continuous slab placement, to be shown in conjunction 

with Concrete Placement Sequence:  

Continuous placement is permitted. 

or 

Continuous placement is not permitted. 

 (Decision made by engineer.) 

 Typical note to be shown in conjunction with Web Camber Diagram of plate girder 

spans:  

Webs may be cut on straight lines between ordinates shown or to a smooth curve at the 

Fabricator’s option.  Ordinates shown include total dead load deflection and vertical curve 

corrections.  
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Common Plate and Shape Designations 

 

Cross sectional areas of plates and shapes are shown without inch designation.  Lengths are 

given in feet and inches.  Multiple plates or shapes have the quantity preceding the plate or 

shape designation.  If an individual plate is detailed with width and length dimensions, 

separately call out only the thickness.  

Examples of how to call out plate and commonly encountered shapes:  

 

Table E–3 

Examples of Call Outs 

Plate or Shape Shape Designation 

Plate (e.g. flange and web plate)  PL 1 x 24  

2 - PL 2 x 30 x 25'-0"  

PL 1/2  

Wide Flange shapes  W 36 x 230  

H-Piling  HP 14 x 73 x 40'-0"  

Angles  L 4 x 4 x 3/8  x 0'-6"  

4 - L 6 x 6 x 1/2  x 5'-6"  

Channels  C 12 x 30 x 6'-2 1/2"  

MC 10 x 28.5  

Structural Tees  WT 7 x 26.5  

ST 2.5 x 5 x 0'-4"  

Structural Tube  TS 16 x 16 x 0.500  

Connection Details 

 

Weld Detailing 

Refer to Chapter 5 for information on welding symbol criteria.  Detail welding symbols as 

shown in AWS A2.4-2007 “Standard Symbols for Welding, Brazing and Nondestructive 

Examination”.  More current versions of this publication should be used if they become 

available. 

Bolt Detailing 

Refer to Chapter 5 and the Texas Standard Specifications for TxDOT specific information 

on bolting criteria.  See AISC Manual of Steel Construction for dimensions of bolt heads 

and nuts. 

https://app.aws.org/mwf/attachments/64/225364/AWSWeldSymbolchart.pdf
https://app.aws.org/mwf/attachments/64/225364/AWSWeldSymbolchart.pdf
http://www.txdot.gov/business/resources/txdot-specifications.html
http://www.aisc.org/store/p-1578-steel-construction-manual-14th-edition-second-printing.aspx
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Miscellaneous Details 

 

Drip Plate Detail  

Drip plates or drip tabs are required on all unpainted weathering steel beams and girders.  

Their function is to reduce or eliminate objectionable staining of the concrete substructure.  

Attach them to each steel beam or girder since staining may occur prior to slab placement.  

Call out the location of the drip plates on the framing plan.  Place them at least 2.0' away 

from the face of the substructure, rounded to the nearest 0.5'.  Locate drip plates only on the 

up-grade side of the substructure.  Details for a typical drip plate are located on the SGMD 

standard.  A sample drip tab detail is provided below.  

 
Figure E–11. Drip Plate Detail.  Online users can click here to view this illustration in 

PDF. 

pdf/e-11.pdf
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Dapped Girder End  

Dapped girder ends (not for steel beams) are sometimes provided when it is desired that the 

plate girder section depths closely match that of an adjacent span to prevent large reinforced 

pedestals. They are also provided at bridge ends to maintain a reasonable abutment backwall 

height.  

The following is an example of one type of dapped girder end detail. 

 
Figure E–12. Example Showing Dapped End Limits.  Online users can click here to view 

this illustration in PDF. 

 

 
Figure E–13. Dapped Girder End Detail.  Online users can click here to view this 

illustration in PDF. 

pdf/e-12.pdf
pdf/e-13.pdf
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Slab Haunch Reinforcing 

In regions of beams where there are no shear connectors and the slab haunch exceeds 3", 

reinforce the haunch with Bars U.  See Appendix A, Section 2 for Bar U details.  Space 

these bars at 1'-0" maximum.  

Estimated Quantities  

To calculate the weight of structural steel, base the weight on 490 pounds per cubic foot or 

0.2833 pounds per cubic inch.  Do not make any deductions for bolt holes. Make deductions 

for all cuts, capes, and perforations.  

See AISC Manual of Steel Construction for weights of bolts, nuts, and washers.  Use the 

appropriate tables for the bolt type.  

Give the accuracy of a calculated quantity as given below:  

 For 1,000 pounds or less – up to the nearest whole pound  

 Over 1,000 pounds and less than 100,000 pounds – up to the nearest 10 pounds  

 Over 100,000 pounds and less than 1,000,000 pounds – up to the nearest 100 pounds  

 Over 1,000,000 pounds – up to the nearest 1,000 pounds  

Maintain a record of the structural steel weight calculation for the duration of the contract.  

For slab reinforcing steel weight, use the value of 7.0 psf of deck area for most continuous 

beam or girder units.  If the beams or girders are not continuous (simple span construction 

similar to prestressed concrete beam spans) use the value of 6.5 psf. Investigate the accuracy 

of these values, especially if sidewalks or raised medians with reinforcing are present.  

 
Figure E–14. BarTable and Table of Estimated Quantities Example, Rolled Beam.  

Online users can click here to view this illustration in PDF. 

pdf/e-14.pdf
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Figure E–15. : Bar Table and Table of Estimated Quantities Example, Plate Girder. 

Online users can click here to view this illustration in PDF. 

pdf/e-15.pdf
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Section 3  

Substructure and Bearings 

Abutments 

Refer to Appendix A, Section 3, for detailed information about detailing abutments.  Follow 

the checklist within that section to produce clear and consistent plan sheets.  An abutment 

supporting a steel superstructure will require additional things to consider compared to an 

abutment supporting a prestressed concrete superstructure.  Consider the additional details 

including, but not limited to:  

 Check width of substructure needed to accommodate the bearings 

 Locate the anchor bolts on the Plan View 

 Consider that the plate girder may be dapped when calculating the height of the 

backwall 

Interior Bents 

Refer to Appendix A, Section 4, for detailed information about detailing interior bent caps.  

Follow the checklist within that section to produce clear and consistent plan sheets.  An 

interior bent supporting a steel superstructure will require additional things to consider 

compared to an interior bent supporting a prestressed concrete superstructure.  Consider the 

additional details including, but not limited to: 

 Check width of substructure needed to accommodate the bearings  

 Locate the anchor bolts on the Plan View 

 The size of the bearing seat may vary from one side to the other of the bent cap 

depending on the required bearing
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Figure E–16. Example Interior Bent for Steel Plate Girders, Sheet 1. Online users can click here to view this illustration in PDF. 

pdf/e-16.pdf
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Figure E–17. Example Interior Bent for Steel Plate Girders, Sheet 2. Online users can click here to view this illustration in PDF.

pdf/e-17.pdf


Appendix E — Steel Beam and Plate Girder Spans Section 3 — Substructure and Bearings 

 

Bridge Detailing Guide E-36 TxDOT September 2016 

Bearing Seat Details  

Measure the beam spacing along the centerline of cap.  Measure the centerline of bearing 

along the centerline of beam.  Ensure the buildup follows the skew of the beam. Show 

buildup dimensions only once in this view.  Typical bearing seat buildup details for bents 

and abutments with standard elastomeric bearings (as shown on standard SGEB) are shown 

below.  Note that unusual conditions may require special details.  

 

Figure E–18. Typical Bearing Seat Plan Views for End Bearings (EE, EF, ES).  Online 

users can click here to view this illustration in PDF.  

pdf/e-18.pdf
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Figure E–19. Typical End Bearing Seat Detail- Type EE or EF. Online users can click 

here to view this illustration in PDF.  

 

 

 

Figure E–20. Typical End Bearing Seat Detail – Type ES. Online users can click here to 

view this illustration in PDF.  

pdf/e-19.pdf
pdf/e-20.pdf
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Figure E–21. Typical Bearing Seat Plan View for Interior Bearings. Online users can 

click here to view this illustration in PDF.  

 

 

 
Figure E–22. Typical Interior Bearing Seat Detail – Type E or F.  Online users can click 

here to view this illustration in PDF.  

pdf/e-21.pdf
pdf/e-22.pdf


Appendix E — Steel Beam and Plate Girder Spans Section 3 — Substructure and Bearings 

 

Bridge Detailing Guide E-39 TxDOT September 2016 

Beam End and Centerline of Bearing  

To determine the distance to beam ends and centerlines of bearing when using ES type 

bearings from the standard details sheet SGEB, see the formulae below:  

 

Figure E–23. Beam End and Centerline of Bearing Calculations. Online users can click 

here to view this illustration in PDF.  

pdf/e-23.pdf
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Substructure Width  

To determine the required substructure width to accommodate the bearings shown on the 

standard details sheet SGEB, see the formulae below:  

For end bearings (ES) on skewed abutments, the required width of the abutment can be 

excessive if placing the face of backwall at abutment centerline.  In these cases, determine if 

it is best to place the back of backwall at the back of the cap.  If this is done, make 

adjustments to standard abutment detailing and clearly show the location of the foundation 

centerline on the layout and abutment details.  

 

Figure E–24. Minimum Beam Ledge Width Calculation for (ES) Bearings. Online users 

can click here to view this illustration in PDF.  

pdf/e-24.pdf
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Figure E–25. Minimum Bent Cap Width Calculation for (E or F) Bearings.  Online users 

can click here to view this illustration in PDF. 

pdf/e-25.pdf
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