
2022 TxDOT Bridge Design Webinar May 17, 2022

TxDOT Bridge Design 
Manual – Nov 2021 
Release
TxDOT Bridge Division

May 17, 2022



2022 TxDOT Bridge Design Webinar May 17, 2022

Published November 2021

2



2022 TxDOT Bridge Design Webinar May 17, 2022

December 16, 2021 Memo Information

 Discussed Related Document Releases:
– Bent (Pier) Protection Guide (txdot.gov)
– Structure Design - Corrosion Protection Guide (txdot.gov)
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https://ftp.txdot.gov/pub/txdot-info/brg/design/bent-pier-protection-guide.pdf
https://ftp.txdot.gov/pub/txdot-info/brg/design/corrosion-protection-guide.pdf
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December 16, 2021 Memo Information

 Documents apply to any bridge designs that are:
– presently at a 30% or earlier design phase
– Design-Build contracts not already executed
– Usage for projects beyond these stages of development are at the discretion of the 

District Engineer

 Most design contracts have this contractual verbiage:
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High Level Review of TxDOT BDM 

 Purpose
– Documents policy on bridge design in Texas
– Assists Texas bridge designers in applying provisions documented in the 

AASHTO LRFD Bridge Design Specifications, which apply unless noted 
otherwise

– Provides some clarity on “…unless specified otherwise by the Owner” 
provisions

 We welcome questions and feedback
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High Level Review of Changes (in Manual Notice)

 High Level Summary of Significant Changes
– Adopts AASHTO 9th Edition
– Chapter 1 updates links to companion manuals and guides
– Chapter 2 and 4 updates for the latest requirements for vehicle collision 

force and bent design for vehicle collision
– Chapter 3 updates for strand debonding practice in pretensioned beams 

and splice girder design
– Chapter 5, Section 6 incorporates the latest requirements for non-contact 

splices and interfaces between drilled shafts and non-circular columns
– Chapter 5 added a section requiring load rating of all new designs
– Chapter 6 updated delivery requirements for design notes
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AASHTO 9th Edition:  LRFD Bridge Design Specifications

 AASHTO 9th Edition – issued May 8, 2020
 Editions now update on a ~ 3 year cycle

– 10th Edition will be delayed a year (2024 now)
– No more interims for purchase/use
– States receive agenda items for review and can 

implement sooner than incorporation in next 
edition (in our BDM)
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AASHTO 9th Edition:  Substantive Changes per AASHTO

 Per AASHTO Website:
– New design specifications for non-composite steel box-section members, 

which are often used as truss members, arch ribs and ties, rigid-frame 
members, columns, steel bent caps, edge girders, floor beams, and steel 
tower legs.

– Updates to the simplified design provisions for bolted field splices, which 
include the LRFD-8 Errata issued in 2018.

– Improvements to the post-buckling flange-stress reduction factor (represented 
by “Rb”) to account for the contribution of web longitudinal stiffeners to the 
overall flexural resistance of slender-web steel girders at the strength limit 
state.

– Updates to the shear lag reduction factor and the specifications needed to 
determine the factored flexural resistance of tees and double angles to bring 
the design specifications into conformance with the latest AISC Specifications.

– New design provisions for the determination of the factored shear resistance 
of concrete filled steel tubes or CFSTs.

– Addition of a new fatigue classification for large inspection access manholes 
in the bottom flange of a steel tub girder, and hand holes placed throughout 
the length of built-up steel truss members to reduce dead load and aid with 
fabrication and inspection.
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AASHTO 9th Edition

 Steel Bridge Design Handbook | American Institute of 
Steel Construction (aisc.org)
– Was updated February 2022 and now covers 9th

Edition of LRFD
 NSBA Presentations:

– 10-22 Minnesota Steel Bridge Forum Presentation 
on Steel Changes in AASHTO 9th

– Above has an update on 10th Edition items as well
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https://www.aisc.org/nsba/design-and-estimation-resources/steel-bridge-design-handbook/
https://growthzonesitesprod.azureedge.net/wp-content/uploads/sites/649/2021/11/SBF-Day-1-Mike-Grubb-AASHTO-Updates.pdf
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AASHTO 9th Edition:  Substantive Changes for Concrete Structures

 Per ASPIRE Magazine Article AASHTO-LRFD.pdf (aspirebridge.com):
– Strand Debonding Changes in Pretensioned Girders

• Results of NCHRP 12-91
• Taya will discuss in Chapter 3 discussion

– Post-Tensioning Anchorage Hardware Requirements
• Consistency with AASHTO LRFD Bridge Construction
• Results of NCHRP Report 356

– Detailing Ties in RC Columns
• Spacing of laterally restrained longitudinal bars not to exceed 24” along 

perimeter
• 40-year old issue in specifications
• Covered in new TxDOT Bridge Detailing Guide
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http://www.aspirebridge.com/magazine/2019Fall/AASHTO-LRFD.pdf
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AASHTO 10th Edition Preview:  Concrete

 Aspire Fall 2021 - Approved Working Agenda Items
– Additional Detail:  Aspire Winter 2022 - Deeper Dive on Select WAI Items

 Approved Items from July 2021 AASHTO COBS
– WAI 133 Deflection and Camber Control
– WAI 200 Tensile and Compressive Stress Limits and Reinforcement Design for Allowing Higher Tensile 

Stresses
– WAI 202 Seismic Design Rule Clarification
– WAI 203 Confinement Reinforcement:  Spirals, Hoops, and Ties
– WAI 204 Regions where Min Transverse Reinforcement is Required
– WAI 206 STM vs Sectional Deign Near Supports
– WAI 209 Continuity Design of Prestressed Concrete Beams
– WAI 210 Post-Installed Anchors
– WAI 212 Mechanical Coupler Use for A1035 Material
– WAI 215:  Struts Crossing Cold Joints
– WAI 216A:  Concrete Creep and Shrinkage
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http://www.aspirebridge.com/magazine/2021Fall/AASHTO-LRFD-ApprovedChanges9thEdition.pdf
http://www.aspirebridge.com/magazine/2022Winter/AASHTO-LRFD-DetailsOnChangesToSpecifications.pdf
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Chapter 1: About this Manual Updates

 Update links
 Adds Bent (Pier) Protection Guide
 References AASHTO LRFD 9th

Edition
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Chapter 2: Load and Resistance Factor Design Updates

 Section 1: Limit States

– Clarify items added for System Redundancy 
Evaluation for Steel Twin Tub Girders 

• Redundancy Factor

• Extreme Event III
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Chapter 2: Load and Resistance Factor Design Updates

 Section 2: Loads

– Vehicular Collision 

• Incorporate the finding of NCHRP Project 12-90: 
Guidelines for Shielding Bridge Piers 
(https://www.nap.edu/catalog/25313/) without ignoring the 
findings of TxDOT Project 9-4973: Guidelines for 
Designing Bridge Piers and Abutments for Vehicle 
Collisions (https://tti.tamu.edu/documents/9-4973-1.pdf & 
https://tti.tamu.edu/documents/9-4973-2.zip).

• Allowing AFHPB or AFBC to be used.

• Updated the barriers for protection based on 
behavior of the rail and truck from MASH tests.

• Adopted the new load locations from AASHTO LRFD.
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Source: TxDOT Bent (Pier) Protection Guide 

https://www.nap.edu/catalog/25313/
https://tti.tamu.edu/documents/9-4973-1.pdf
https://tti.tamu.edu/documents/9-4973-2.zip
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Chapter 2: Load and Resistance Factor Design Updates

 Section 2: Loads

– Temperature Gradient 

• Clarify on which superstructure types we ignore TG.
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Source: AASHTO LRFD Bridge Design Specification
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Chapter 3: Superstructure Design Updates

 Sections 3 thru 9: Pretensioned Beams
– Exceptions in writing allowed to minimum and maximum concrete 

strengths
– Use gross section properties
– Restriction on mixing debonded and draped strands in a beam
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Chapter 3: Superstructure Design Updates

 Sections 3 thru 9: Pretensioned Beams
– Debonding requirements
– Incorporated findings from NCHRP 12-91

Strand Debonding for Pretensioned Girders
(Report 849)
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8th Edition

9th Edition
http://www.prestresssupply.com/products/
strand-sheathing/

https://www.trb.org/NCHRP/Blurbs/176163.aspx
http://www.prestresssupply.com/products/strand-sheathing/
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Chapter 3: Superstructure Design Updates

 Section 16: Spliced Girders
– Can be pretensioned and post-tensioned 

• Updated for consistency with pretensioned
simple span beams

– Expanded direction on diaphragms
– Removed requirements that are include in

AASTHO LRFD Bridge Design Specification
– Limited jacking stress of post-tensioning to 0.77 fpu
– Allowance for post-tensioning after the deck is poured,

if a viable redecking strategy is provided. 
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Chapter 3: Superstructure Design Updates

 Sections 13 and 14: Steel beam/girders
– Possible erection sequence
– Expanded discussion on deck placement,

dead load deflection, and camber. 

 Section 15: Segmental
– Use the FIB Model Code for Concrete Structures (CEB 2010), or the 

CEB/FIP Model Code for Concrete Structures (CEB 1990) for creep and 
shrinkage
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Chapter 4: Substructure Design Updates

 Section 1: Foundations

– Lateral analysis of mono-shafts.

– Environmental exposure.
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Source: Bridge Division Details
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Chapter 4: Substructure Design Updates

 Sections 2-7: Abutments, Caps, and Columns

– Make BDM internally consistent:

• Allow steel fy ≥ 60 ksi on Abutments.

• Limit reinforcing stress at Service I to 0.6 fy on Inverted Tee caps.

– Explicitly allow concrete strengths ≥ 3.6 ksi.

– Relocated the non-contact lap spliced to Chapter 5.

– We adopted the need to provide a load path for the vehicle collision 
load; from NCHRP Project 12-90 - Report 892 
(https://www.nap.edu/catalog/25313/).

– Tightened the minimum reinforcement requirements.

– Added a tensile limit for prestressed columns.
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Source: Bridge Division

https://www.nap.edu/catalog/25313/
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Chapter 4: Substructure Design Updates

 Section 5: Inverted Tees

– Limit aggregate size when needed.

– Ledge and Hanger calculations use fy ≤ 60 ksi.
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Source: Bridge Division Details

Source: Bridge Division Details
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Chapter 4: Substructure Design Updates

 Section 5: Inverted Tees

– Diagonal end bars, Bars G. 

• #6 bars at 6-in. spa for 5 ft. at end of 
ledge. 

• Placed such that it is developed at the 
point it intersects the crack at the 
ledge-stem interface.

• More information in Bridge Design 
Guide and Bridge Detailing Guide
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Source: Bridge Division Details

 Project 0-6905
– Investigation of Performance of Skewed Reinforcing in Inverted-T Bridge Caps
– https://library.ctr.utexas.edu/hostedpdfs/uh/0-6905-R1.pdf

https://library.ctr.utexas.edu/hostedpdfs/uh/0-6905-R1.pdf


2022 TxDOT Bridge Design Webinar May 17, 2022

Chapter 4: Substructure Design Updates

 Section 8: Post-Tensioned Bent Caps

– Limit the jacking stress to ≤ 0.77 fpu.

– Show critical locations and provide initial PS stress 
and long-term losses at these locations.

– Be explicit in the required construction sequence.
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Source: Bridge Division Details



2022 TxDOT Bridge Design Webinar May 17, 2022

Chapter 4: Substructure Design Updates

 Section 9: Lateral Restraint of Superstructures

– Clarified freeboard is measured from the 100-year flood.

– Allow the designer flexibility in choosing the location of the shear key.
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Source: IGSK Standard
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Chapter 5: Other Designs Updates

 New Section 6: Non-Contact Lap Splices

– Recommendations from TxDOT Project 0-6914: Non-
contact Splices at Drilled Shaft to Bridge Column 
Interface (https://library.ctr.utexas.edu/hostedpdfs/uh/0-6914-3.pdf).

– Use λrc = 1 to prevent splitting failure.

– Increase provided splice length by distance between 
spliced bars. 

– Added non-circular sections.

26

https://library.ctr.utexas.edu/hostedpdfs/uh/0-6914-3.pdf
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Chapter 5: Other Designs Updates

 New Section 7: Load Rating New Bridges
– Requires load rating in design to satisfy Metric 

#13 of FHWA’s Metrics for the Oversight of the 
NBIP

– This has already been occurring in the design-
build environment for several years, though 
requirements might be a little different

– AASHTO Manual for Bridge Evaluation
• LRFR Chapter 6 Part A
• HL93 Basis ONLY (no SHV, no EV, etc)
• Modified form of MBE Table 6A.4.2.2-1
• Condition/system factor of 1.0
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Chapter 5: Other Designs Updates

 New Section 7: Load Rating New Bridges
– What to load rate?

• Prestressed beams and girders for service flexure, ultimate flexure, and 
ultimate shear

• Steel girders for service flexure, ultimate flexure, and ultimate shear
– FC girder systems require a fatigue load rating

• Post-tensioned concrete superstructures for service flexure, ultimate 
flexure, and ultimate shear

• Reinforced concrete superstructures for ultimate flexure and ultimate 
shear
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Chapter 5: Other Designs Updates

29



2022 TxDOT Bridge Design Webinar May 17, 2022

Chapter 5: Other Designs Updates

 New Section 7: Load Rating New Bridges
– What not to load rate, unless specifically needed based on request of TxDOT 

or where substructure may control
• Reinforced concrete bent caps
• Reinforced inverted tee bent caps
• Post-tensioned bent caps
• Steel bent caps

– Contact us for guidance on unique structures or elements not addressed
– For widenings, only the widened unless requested otherwise (note widening 

criteria)
– Do not load rate bridge decks with exceptions of transverse PT of segmental 

box girders and bridge decks with girder spa > 12 ft
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Chapter 5: Other Designs Updates

 New Section 7: Load Rating New Bridges
– Standard Bridges

• Many standards have them tabulated with 
recent releases

• No supporting calcs required
• If none provided, indicate 1.0/1.3

– Indication on Bridge Layout (see Bridge Det 
Guide)

– Load Rating Form
• eForm 2731
• Link to Load Rating Form for New Bridges
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https://ftp.txdot.gov/pub/txdot-info/brg/2731.pdf
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Chapter 6: Archiving Design Notes Updates

 Section 2: Procedures for Archiving Bridge Notes
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Questions?

33

Michael Hyzak, P.E. Courtney Holle, P.E. Taya Retterer, P.E. Victoria McCammon 
michael.hyzak@txdot.gov courtney.holle@txdot.gov taya.retterer@txdot.gov victoria.mccammon@txdot.gov
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