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Seismic Performance Evaluation of Long Span Bridges Based on

Incremental Dynamic Analysis

Sei TANIGUCHI, Akira IGARASHIand Hideto KIDA

Assessment of the seismic performance of long span bridges is of great concern in ensuring seismic safety of those infrastruc-
tures against strong seismic events. However, this task involves great difficulties due to the complicated nature of the dynamic
behavior of the structural system and components of the long span bridges, and sequences of multiple failure events of different
kinds can take place for the case of a long span bridge. In this paper, a seismic performance assessment method for long span
bridges is investigated, based on the evaluation of failure and damage sequences that take place under strong seismic ground
motions using the incremental dynamic analysis (IDA) procedure. The specific amplitude of earthquake ground motion that
causes the damage in each possible failure mode is determined by IDA, and the failure sequence is obtained by relating the
intensity of ground motion and the structural failures. Application of the procedure to a hypothetical steel \/-leg rahmen bridge is

shown.

For long span bridges, strengthening of a specific member or component in the structural system may result in unexpected
damage or failure at different locations in the event of strong earthquiakes. It is clearly demonstrated that the IDA assessment
procedure is useful in identifying such effects. The result of IDA using nonlinear time history analysis shows that the cover plate
retrofit is effective in reducing the maximum strain in the girder, while it tends to increase the middle pivot bearing force and the

strain in the V-leg sections.
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