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A Failure Probability Estimation Method of Nonlinear Bridge Structures
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ABSTRACT >> A method is presented for evaluating the seismic failure probability of bridge structures which show a nonlinear
hysteretic dynamic behavior. Bridge structures are modeled as a bilinear dynamic system with a single degree of freedom. We
regarded that the failure of bridges will occur when the displacement response of a deck level firstly crosses the predefined limit
state during a duration of strong motion. For the estimation of the first-crossing probability of a nonlinear structural system excited
by earthquake motion, we computed the average frequency of crossings of the limit state. We presented the non-Gaussian closure
method for the approximation of the joint probability density function of response and its derivative, which is required for the
estimation of the average frequency of crossings. The failure probabilities are estimated according to the various artificial earthquake
acceleration sets representing specific seismic characteristics. For the verification of the accuracy and efficiency of presented
method, we compared the estimated failure probabilities with the results evaluated from previous methods and the exact values

estimated with the crude Monte-Carlo simulation method.

Key words Nonlinear structural system, Failure probability, First-crossing problem, Seismic excitation, Non-Gaussian closure method
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