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Abstract

In order to evaluate the probabilistic seismic safety of structures, it is very important to adequately estimate
randomness or uncertainty of earthquake motions, structure resistance, etc. In these estimations, structures are
frequently modeled as a lumped mass system, so the seismic reliability of structures based on dynamic analysis has
not been sufficiently evaluated. Therefore, in this report, a practical method is developed to obtain the seismic
reliability of a weak-beam-strong-column designed structure subjected to artificial earthquake motions which
considers the inelastic behavior of its members. Using this method, numerical sirnulations are carried out for a
5-story 1-bay reinforced concrete plane frame. The proposed simple method analytically evaluates the relation-
ship between the peak-ground-acceleration (PGA) and the failure probability for the members and structure. As
a result, the following are verified :

@ Even if the yield strengths of members vary, by significantly increasing the column-overdesign-factor
(COF) beforehand, the probability to form the weak-beam-strong-column collapse mechanism increases.

@ As the column-overdesign-factor (COF) increases, the failure probability for the structure decreases.
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