
Bent (Pier) Protection May 17, 2022

Bent (Pier) 
Protection
Taya Retterer

May 17, 2022



Bent (Pier) Protection May 17, 2022

Table of contents

2

5-24

3-4Summary of Changes

Bent Protection Guide

1

2



Bent (Pier) Protection May 17, 2022

Summary of Changes

 AASTHO LRFD Bridge Design Specification

– Article 3.6.5

– 8th Ed. 

• Probability of impact

• Design for shear of column

– 9th Ed. 

• Probability of collapse

• Design for shear and flexure

• Consider transfer of force
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Summary of Changes

 TxDOT Bridge Design Manual (BDM)
– Overrides AASTHO LRFD Bridge Design Specification

– Design for
• Chapter 2, Section 2, Vehicular Collision

– Probability of impact
– Optionally, probability of collapse

• Chapter 4, Section 6
– Design the column to withstand the collision force in shear and 

flexure. Consider the transfer of this force to the other elements such 
as bent caps, footings, piles, or drilled shafts 
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Summary of Changes

 Supports the manual
 Provides additional guidance and examples
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(BDM 2.2)
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 Do not investigate bents and piers for collision if the annual frequency for a 
bridge bent or pier to be hit by a vehicle, AFHPB, is less than 0.001 (BDM 2.2)
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PHBP = 3.457 x 10-9 PHBP = 1.090 x 10-9 PHBP = 2.184 x 10-9

(BDM 2.2)

(Guide 2)
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(Guide 2)

13



Bent (Pier) Protection May 17, 2022

Bent Protection Guide

14



Bent (Pier) Protection May 17, 2022

Bent Protection Guide

15



Bent (Pier) Protection May 17, 2022

Bent Protection Guide

 Design for Collision (BDM 2.2)
– Redirect

• An embankment
• Within 3.25 feet, 54” MASH TL-5, structural independent
• Within 10 feet, 42” MASH TL-5, structural independent
• More than 10 feet, 42” MASH TL-53

or
– Provide Structural Resistance

• 600-kip equivalent static load
• acting in a direction of zero to 15 degrees with the edge of the pavement in 

a horizontal plane, 
• at a distance of 2.0 to 5.0 ft above ground
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 Design for Collision (BDM 4.6)
– Provide Structural Resistance

• Design the column to withstand the collision force in shear and flexure. 
Consider the transfer of this force to the other elements such as bent caps, 
footings, piles, or drilled shafts. 

• For shear capacity of the column, use a 0.9 load factor for all dead loads 
and no live load for the axial compression. 

• Use of a vehicular deflection wall between the columns is permitted if 
necessary. Design vehicular deflection wall assembly (columns plus wall) for 
the 600-kip equivalent static load as described in Chapter 2 - Limit States 
and Loads, Section 2 - Loads.

• No further analysis is required for columns with a gross cross-sectional area 
no less than 40 sq. ft., a minimum thickness of 5 ft. and column transverse 
reinforcement is composed of at least No. 4 ties at 12 in. maximum spacing 
or a No. 4 spiral at 9 in. maximum pitch.
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 Load Redirection (Guide 3)

18



Bent (Pier) Protection May 17, 2022

Bent Protection Guide

 Load Redirection (Guide 3)
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 Load Redirection (Guide 3)
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 Structural Resistance Design (Guide 4)
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 Additional information in the Guide
– Treatment of Existing Facilities

• Vehicular Deflection Wall (Guide 3)
– Appendix B – Example Details
– Appendix C – Example failure mode for yield line analysis
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 Additional information in the Guide
– Treatment of Existing Facilities

• Column Jacketing (Guide 3)
– Appendix B – Example Details
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 Additional information in the Guide
– Widenings
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Questions?

Taya Retterer, P.E.
TxDOT--Bridge Division
Taya.Retterer@txdot.gov

Copyright 2022 • Texas Department of Transportation • All Rights Reserved 

Entities or individuals that copy and present state agency information must identify the source of the content,
including the date the content was copied. Entities or individuals that copy and present state agency information
on their websites must accompany that information with a statement that neither the entity or individual nor the
information, as it is presented on its website, is endorsed by the State of Texas or any state agency. To protect the
intellectual property of state agencies, copied information must reflect the copyright, trademark, service mark, or
other intellectual property rights of the state agency whose protected information is being used by the entity or
individual. Entities or individuals may not copy, reproduce, distribute, publish, or transmit, in any way this content
for commercial purposes. This presentation is distributed without profit and is being made available solely for
educational purposes. The use of any copyrighted material included in this presentation is intended to be a “fair
use” of such material as provided for in Title 17 U.S.C. Section 107 of the US Copyright Law.
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