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Summary of Changes

= AASTHO LRFD Bridge Design Specification
- Article 3.6.5
- 8™ Ed.
* Probability of impact

* Design for shear of column

- 9t 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

Bent (Pier) Protection May 17, 2022 4



Summary of Changes

g ’
Texas
Department
of Transportation

Bent (Pier) Protection
Guide

Bridge Division
June 2021

= Supports the manual
= Provides additional guidance and examples
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Bent Protection Guide

Appendix A
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Figure 12 - Design Consideration Flow Chart
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Dimension between
Column and Edge of
Travel way less than 30'?

(BDM 2.2)
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Bent Protection Guide
¥

Consider using Roadside
protection devices. For
more information refer to
AASHTO Roadside
Design Guide

Bent (Pier) Protection May 17, 2022 9




Bent Protection Guide

¥
Evaluate if vehicular collision protection is
needed using:

AFgp= 2(ADTT) (Pes365 > 0.001
(Typical Bridges)
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Bent Protection Guide

= Do not investigate bents and piers for collision if the annual frequency for a
bridge bent or pier to be hit by a vehicle, AF g, is less than 0.001 (BDM 2.2)

AF prpp = 0.001

AFHB_P = Z(ADTT) (PHBP)365

ADTT =

the number of trucks per day in one
direction

P HBP =

the annual probability for a bridge pier to be
hit by a heavy vehicle
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Bent Protection Guide

Prpp =3.457 x 10 for undivided roadways in tangent and
horizontally curved sections

1.090 x 107 for divided roadways in tangent sections
2.184 x 10~ for divided roadways in horizontally curved

sections (BDM 2.2)

Pugp = 3.457 X 109  Ppgo = 1.090 X 107 Puge = 2.184 x 109
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(Guide 2)
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Bent (Pier) Protection

Divided Divided
Undivided
Curved Tangent
DT DT Prer=3.457E-09 | Puer=2.184E-09 Pugr=1 09E-09
Dirij:ct'it;nsj (One Way) AFups = 2 x ADTT x 365 % Puge

1,000 110 0.0003 0.0002 0.0001
2,000 220 0.0006 0.0004 0.0002
3,000 330 0.0008 0.0005 0.0003
3,500 3856 0.0010 0.0006 0.0003
4,000 440 0.0011 0.0007 0.0004
5,000 550 0.0014 0.0009 0.0004
5,600 605 0.0015 0.0010 0.0005
6,000 660 0.0017 0.0011 0.0005
8,000 880 0.0022 0.0014 0.0007
10,000 1,100 0.0028 0.0018 0.0009
11 000 1,210 0.0031 0.0019 0.0010
12 000 1,320 0.0033 0.0021 0.0011

* Azsumes 55% in one direction and twenty percent of ADT is truck traffic.
Table 1 - Typical Values of AFusp

(Guide 2)
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Evaluate if vehicular collsion protection is
needed usng:

AFppp= 2(ADTT) (Pgep365 > 0.001
(Typical Bridges)
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Pier Protection is
required.
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Bent Protection Guide

= Design for Collision (BDM 2.2) I

- 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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Bent Protection Guide

= 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)

MSE Wall

= —

et ~J

Riprap
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Figure 3 - Embankments
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= Load Redirection (Guide 3)

SIVUpPE, UI T slidpe.

See T8OPP-RF standard and *TL-5 Rails
TL-5 independent c412
foundation standard for T224
more information. T8OHT
T80SS
Alternatively, a 54" or 42" T8OPP
) tall vertical wall may be ) 5
< 325 5] | used if designed to resist 325 - 10
TL-5 loading.
L TL-5*
S T8OPP-RF Rail
Independent — Independent ———1~
Foundation (TRF, || Foundation (TRF80)
drilled shaft, moment
slab, or CRCP)

Figure 4 - Barriers at less than 10’
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= Load Redirection (Guide 3)

An SSCB rail may be
>10" - 30° modified for reinforcement
similar to the TS0SS.

N
A 4

Barriers shown in Figure 4

TL-5SSCB | may also be used.

Rail

Figure 5 — Barriers between 10" and 30’
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= Structural Resistance Design (Guide 4)

ELEVATION

Figure 7 - Design Guidelines

PLAN
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Bent Protection Guide

= 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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Bent Protection Guide

= Additional information in the Guide
— Treatment of Existing Facilities
e Column Jacketing (Guide 3)
- Appendix B - Example Details
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= Additional information in the Guide
- Widenings

For the existing structure, analyse the column capacity for the vehicular collision force.
* Canthe bent resist the load as is?
* Does a VDW need to be added to increase the capacity of the bent/columns?
+ Consider the roadside safety concerns.
o Will adding a VDW adversely affect sight distances at an intersection?

o Is adding the VDW going to increase the ponding of the design storm to where |

it encroaches on the travel lane?

If all the design criteria cannot be met, this includes structural design criteria as well as
roadway design criteria, discuss with the District's project lead and decide which criteria
takes precedence. All conflicts and decisions need 1o be identified and addressed on a
case-by-case basis. The sooner these conflicts are brought to the attention of the District's
project lead the better.
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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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