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The Texas Department of Transportation (TXxDOT) has historically designed highway bridge structures using the
American Association of State Highway and Transportation Officials (AASHTO) Standard Specifications for
Highway Bridges. However, the agency is in the process of transitioning to the use of the AASHTO Load and

Resistance Factor (LRFD) Bridge Design Specifications.

Do the LRFD Specifications result in significant changes in the design of typical Texas bridges as compared to the
Standard Specifications? To help answer the question, this research project focused on typical Texas prestressed
concrete bridge girders because of the prevalence of these elements in standard TXDOT bridge designs.

What the Researchers Did

Researchers worked with TXDOT personnel to establish parameters for typical bridge girders. Detailed design
examples were developed to illustrate the design calculations for bridge girders following both the AASHTO
Standard Specifications for Highway Bridges (17" edition) and the AASHTO LRFD Bridge Design Specifications (3™

edition).

Researchers also produced two reports:

e Impact of LRFD Specifications on Design of Texas Bridges, Volume 1: Parametric Study.
e Impact of LRFD Specifications on Design of Texas Bridges, Volume 2: Prestressed Concrete Bridge Girder

Design Examples.

For specific structural elements, researchers focused on evaluating the impact of adopting the LRFD Specifications
for typical prestressed concrete bridge girders. A parametric study was conducted for several girder types: Type C,

AASHTO Type IV, and Texas U54 girders.

What T ﬁey Found

The following general observations indicate findings
regarding the components investigated in this project.
Details of all project conclusions are provided in the
project reports.

Type C and AASHTO Type IV Girders
e The overall impact of the LRFD Specifications
on the flexural service load design of Type IV
and Type C prestressed concrete bridge girders is
relatively small.
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The effect of the LRFD Specifications on the maximum span length is negligible.
The required transverse shear reinforcement area increased in most of the cases (up to 300 percent) when
using the LRFD Specifications.

e The required interface shear reinforcement area increased significantly (up to 200 percent for roughened
surfaces and up to 400 percent for unroughened surfaces) for LRFD designs.

e The interface shear provisions approved by Technical Committee T-10 in 2004 yield shear reinforcement
areas that are comparable to the Standard Specifications when using a roughened surface. The provisions for
unroughened surfaces are essentially the same as those for the 2004 LRFD designs.

Following this project, new interface provisions were approved for inclusion in the 2007 LRFD Specifications.
These provisions are very similar to the 2004 LRFD Specifications, with differences in the cohesion and friction
factors for roughened surfaces. The factors for unroughened surfaces are not changed. The approved provisions are
not expected to change the T-10 interface shear trends noted above.

Texas U54 Girders
The trends for Texas U54 girders do not always follow those noted above for Type C and AASHTO Type IV girders.
e The overall impact of the LRFD Specifications on the flexural service load design of Texas U54 prestressed
concrete bridge girders is small.
e The effect of the LRFD Specifications on the maximum span length varies with support skew, strand
diameter, and girder spacing.
e For all skews and both strand diameters, the transverse shear reinforcement area values calculated for LRFD
designs are smaller than for Standard designs.
e The interface shear reinforcement area for LRFD designs increases significantly relative to Standard designs.

What This Means

TTI researchers have verified that the flexural design requirements for typical prestressed concrete bridge girders in
Texas are not significantly impacted by a transition from the Standard Specifications to the LRFD Specifications.
However, changes in the provisions for transverse and interface shear design have led to increased shear
reinforcement requirements. This increase is addressed in part by the new interface shear provisions that have been
approved for the 2007 LRFD Specifications.

For More Information:

Research Engineer - Andrew Griffith, TxDOT, 512-465-7403
Project Director - Rachel Ruperto, TxDOT, 512-416-2460
Research Supervisor - Mary Beth D. Hueste, TTI, 979-845-1940

Texas
Technical reports when yuﬁﬁsﬁeaf are available at: Department

http://library.ctr.utexas.edu/index.htm of Transportation
Research and Technology
Implementation Office
P.O. Box 5080
WWW.thOt.gOV Austin, Texas 78763-5080

keyword: research 512-465-7403

This research was performed in cooperation with the Texas Department of Transportation and the Federal Highway Administration. The contents of this report
reflect the views of the authors, who are responsible for the facts and accuracy of the data presented herein. The contents do not necessarily reflect the official
view or policies of the FHWA or TxDOT. This report does not constitute a standard, specification, or regulation, nor is it intended for construction, bidding, or
permit purposes. Trade names were used solely for information and not for product endorsement.



