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APPROXIMATE BAYESIAN COMPUTATION MODEL UPDATING OF SEISMIC-
ISOLATED BRIDGES FOR RESIDUAL SEISMIC PERFORMANCE ESTIMATION

Masaru KITAHARA, Matteo BROGGI and Michael BEER

The deterioration of seismic-isolation bearings and the progress of their damage under earthquakes may
lead to the degradation of the seismic performance of the whole bridge system, so that the evaluation of the
residual seismic performance of siemic-isolated bridges after a large earthquake is important for deciding
their management policy. This study investigated the applicability of Bayesian model updating based on
seismic response data to the residual seismic performance evaluation by using an elasto-plastic analytical
model of a seismic-isolated bridge. An approximate likelihood function is constructed based on the approx-
imate Bayesian computation method. Moreover, BUS is combined with the adaptive Kriging surrogate
model to obtain reasonable posterior distributions of structural parameters, including post-yield stiffness of
the bearing, with the significantly reduced computational burden. Finally, an example of the residual seis-
mic performance evaluation was presented by incremental dynamic analysis using the updated model.



