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Structural reliability analysis method based on support vector machines
and Monte Carlo and its application

XU Chang-hang, CHEN Guo-ming, XIE Jing

( College of Mechanical and Electronic Engineering in China University of Petroleum, Dongying 257061,
Shandong Province, China)

Abstract; Support vector machines(SVM) was introduced to structural reliability analysis as a tool for reconstruction of limit *
state function. Combined with Monte Carlo method, two computation flow diagrams applied to structural reliability analysis
were given based on support vector classifier and support vector regress. The two models were numerically compared from the
application of structural reliability. The effects of several factors including count of sampling, type of kernel function, value
of model parameter and number of random variable on the reliability analysis were analyzed. Structural reliability considering
multiple random variables was evaluated for a Jack-up platform by the presented approach. The results show that both support
vector classifier and support vector regress can be effectively used to the reconstruction of limit state function,and the former
is more sensible to the model parameter than the latter. The approach is effective on improving computational efficiency and
accuracy of structural reliability analysis for large and complicated engineering structures.
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