AtzAe g o] WA 7| Aok a4

Seismic Performance based Fragility Analysis of Bridge Structure in
terms of Soil Conditions
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ABSTRACT

The damage of earthquakes have to achieve by probabilistic evaluation because of uncertainty
of earthquake. Fragility analysis is a useful tool for predicting the probability of damage induced
by the probable earthquake. This paper presents the probability of damage as a function of peak
ground acceleration and estimates the probability of five damage levels for the pier of prestressed
concrete (PSC) bridge subjected to given ground acceleration. At each 100 artificial earthquake
motions were generated in terms of soil conditions, and nonlinear time domain analyses were
performed for the damage states of the pier of PSC bridge structures. These damage states are
described by displacement ductility result from seismic performance based on existing research
results. Using the damage states and ground motion parameters, five fragility curves for the pier
of PSC bridges with five types of dominant frequencies were constructed assuming a log—nomal
distribution. It was found that there was a significant effect on the fragility curves due to the

dominant frequencies.
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Yielding of rebar and minor spalling of cover concrete due to inelastic response

Major spalling of cover concrete and buckling of rebar
buckling or fracture of longitudinal bars and collapsing of piers

Minor cracking in the plastic hinge region, Column yielding

Damage Description in RC bridge pier

Almost No damage| Almost No damage

Minor damage
Collapse

Damage state
Moderate damage
Major damage
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