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Fig. 1 Structure model
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Fragility analysis based on maximum entropy reliability under joint limit state

HE Xiang”, WU Zi-yan, JIA Da-wei
(School of Mechanics,Civil Engineering and Architecture, Northwestern Polytechnical University, Xi’an 710129, China)

Abstract: A seismic fragility analysis method based on maximum entropy reliability theory is proposed
considering the first four moments of the engineering demand parameter (EDP). A reinforced concrete
frame structure model is established based on SAP2000,two EDPs are selected to measure the joint limit
state,and the performance-based limit state equation is established. The first four moments of the two
EDPs are calculated under different peak ground accelerations (PGA) without the log-normal assumption
to establish the maximum entropy probability density function of the limit state equation, the multi-
dimensional integral is transformed into a one-dimensional integral, and the failure probability is
calculated by the maximum entropy quadratic fourth moment method. A traditional Monte Carlo (MC)
method based on the assumption of lognormal distribution is used for comparison. The research shows
that: The fragility curves obtained by the maximum entropy method coincide with traditional methods,
which verifies the accuracy of the proposed method. The maximum entropy probability density function
is used to simplify the integration and the calculation efficiency is high. In the joint limit state,ignoring

the correlation of limit states under different EDPs is not conducive to engineering safety.
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