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Abstract Based on the first-passage theory, the existing structural dynamic reliability analysis methods are

divided into two classes: the out-crossing rate based methods and the extreme value based methods.The out-

crossing rate methods are based on the Rice formula.The dynamic reliability is expressed as the function of out-

crossing rate and the structural response is calculated by the pseudo excitation method. On the other hand, the

uncertainty quantification of extreme value of the structural response by the subset simulation is the key to the
extreme value based methods.The probability distribution of the extreme value is used to estimate the dynamic

method shows better accuracy.

Keywords

reliability. The numerical example is utilized to investigate the accuracy of the two methods under the influence
of spectral characteristics of non-stationary random processes and response thresholds.The results indicate that

the accuracy of the out-crossing rate based method is significantly affected, and the extreme value based
method, subset simulation
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