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The implementation of the PEER performance-based evaluation methodology on a highway bridge structure is summarized. The methodology relies on the
estimation of conditional probabilities of demand, damage and decision variables which are then integrated over the seismic hazard. The intensity measure
used to characterize ground motions is the spectral acceleration of the record at the characteristic period of the bridge model. A series of nonlinear time-
history simulations of a multi-frame model of the viaduct is carried out to estimate the seismic demands. In order to assess the seismic performance of the
viaduct, a damage function derived from an experimental data base of bridge column tests is utilized. The simulation results are integrated with the damage
function to yield a damage-based seismic fragility function of the 1-880 viaduct. Finally, the conditional probability of bridge closure is evaluated for the
potential seismic hazard at the bridge site.
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CONCLUDING REMARKS

The estimated closure probability for the 1-880 is insignificant which suggests that the rebuilt section of the 1-880 viaduct will perform satisfactorily
for the hazard scenarios investigated. More importantly, the procedure described herein can be used to study the sensitivity of material and
modeling parameters and then eventually to examine the impact of modeling considerations on the performance of the bridge. In this study, only a
single demand variable was used. Additional measures such as plastic rotation or strain amplitude in the longitudinal reinforcing bar could have been
selected. Likewise, different damage measures and decision variables may have been considered. Gaining an insight into the response of structures
through probabilistic evaluations that incorporates a large parameter space offers advantages over other deterministic methods in performance-based
seismic evaluation.
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