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ABSTRACT

The fragility curves of seismic retrofitted bridges by steel jacketing of bridge columns
and restrainers at expansion joints after the 1994 Northridge earthquake are developed.
Fragility curves are represented by lognormal distribution functions with two parameters
(fragility parameters consisting of median and log—-standard deviation) and developed as a
function of peak ground acceleration (PGA). Two parameters in the lognormal distribution
are estimated by the maximum likelihood method. The sixty ground acceleration time
histories for Los Angeles area developed for FEMA SAC project are used for the
dynamic analysis of the bridges and a computer code is developed to calculate
hysterestic parameters of bridge columns before and after steel jacketing. The effect of
retrofit is expressed in terms of the increase of the median value of the fragility curve
for the retrofitted bridge from that of the bridge before retrofit. The comparison of
fragility curves of the bridges before and after column retrofit demonstrates that the
improvement of the bridges with steel jacketing on the seismic performance is excellent
for the damage states defined in this study. The comparison of fragility curves of the
bridges before and after restrainers at expansion joints also shows the improvement in
the seismic performance of restrained bridges for the severe damage states.
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