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Abstract  

 

The time-dependent reliability analysis for time-variant system structures with a large 

number of inherently uncertain parameters signifies a very important problem in engineering. 

The traditional system reliability method usually computes the static reliability index and 

failure probability by first order reliability method（FORM）. The traditional method may not 

be efficient when evaluating the reliability of system under stochastic loads. In this study, a 

novel reliability approach is proposed based upon the outcrossing rate method for time-variant 

system structures. The method extends the classical outcrossing rate method to system 

reliability problem whose limit-state functions have both random variables and stochastic 

processes. The PHI2 method can compute the outcrossing rate by solving the reliability of the 

parallel system with two components. Then the time-dependent reliability analysis can be 

converted into the time-independent reliability analysis where traditional static reliability 

methods can be used. The multi-dimensional normal integral problems are estimated by the 

recently developed matrix-based system reliability method in time-dependent system 

structures. The time-dependent reliability index and failure probability can be efficiently 

obtained. In this paper, two numerical examples are provided to demonstrate the efficiency and 

the accuracy of the method. 
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