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FOREWORD

Following the 1971 San Fernando earthquake, significant effort was expended to develop comprehensive design
guidelines for the seismic design of bridges. That effort led to updates of both the AASHTO and Caltrans design
provisions and ultimately resulted in the development of ATC-6, Seismic Design Guidelines for Highway Bridges, which
was published in 1981. That document was subsequently adopted by AASHTO as a Guide Specification in 1983; the
guidelines were formally adopted into the Standard Specifications for Highway Bridges in 1991, then revised and
reformatted as Division I-A. Later, Division I-A became the basis for the seismic provisions included in the AASHTO
LRFD Bridge Design Specifications.

After damaging earthquakes in 1980s and 1990s, and as more recent research efforts were completed, it became clear
that improvements to the seismic design practice for bridges should be undertaken. Several efforts culminated in the
publication of ATC-32, Improved Seismic Design Criteria for California Bridges: Provisional Recommendations in 1996;
the development of Caltrans’ Seismic Design Criteria; publication of MCEER/ATC-49 (NCHRP 12-49), Recommended
LRFD Guidelines for the Seismic Design of Highway Bridges in 2003; and the development of the South Carolina Seismic
Design Specifications in 2001. Thus in 2005, with the T-3 Seismic Design Technical Committee’s support, work began to
identify and consolidate the best practices from these four documents into a new seismic design specification for
AASHTO. The resulting document was founded on displacement-based design principles, recommended a 1000-yr return
period earthquake ground motion, and comprised a new set of guidelines for seismic design of bridges. During 2007, a
technical review team refined the document into the Guide Specifications that were adopted at the 2007 annual AASHTO
Highways Subcommittee on Bridges and Structures meeting. The following year, further refinement was completed by the
team and was adopted. The 2007 document, combined with the modifications approved in 2008, form the basis of these
Guide Specifications.

The scope of these Guide Specifications covers seismic design for typical bridge types and applies to noncritical and
non-essential bridges. The title of the document reflects the fact that the Guide Specifications are approved as an alternate
to the seismic provisions in the AASHTO LRFD Bridge Design Specifications. These Guide Specifications differ from the
current procedures in the LRFD Specifications in the use of displacement-based design procedures, instead of the
traditional, force-based “R-Factor” method. This new approach is split into a simplified implicit displacement check
procedure and a more rigorous pushover assessment of displacement capacity. The selection of which procedure to use is
based on seismic design categories, similar to the seismic zone approach used in the AASHTO LRFD Bridge Design
Specifications. Also included is detailed guidance and commentary on earthquake-resisting elements and systems, global
design strategies, demand modeling, capacity calculation, and liquefaction effects. Similar to the LRFD force-based
method, capacity design procedures underpin the Guide Specifications’ methodology, and these procedures include
prescriptive detailing for plastic hinging regions and design requirements for capacity protection of those elements that
should not experience damage.

These Guide Specifications incorporate recent experience, best practices, and research results and represent a
significant improvement over the traditional force-based approach. It is expected that these Guide Specifications will be

revised as refinements or improvements become available.

AASHTO Highways Subcommittee on Bridges and Structures
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PREFACE

This second edition of the Guide Specifications for LRFD Seismic Bridge Design includes technical content approved
by the Highways Subcommittee on Bridges and Structures through 2011. In addition to revising the first edition content,
he authors have added Appendix B, “Design Flowcharts.”

An abbreviated table of contents follows this preface. Detailed tables of contents precede each Section and Appendix.

AASHTO Publications Staff
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