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Global Sensitivity Analysis Method Based on Support Vector Machine
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Abstract: Aiming at the difficulties of implicit limit state function and high-computational cost in structural sen-
sitivity analysis, a new method is proposed for structural global sensitivity analysis which is based on support
vector machine(SVM) method and Monte Carlo simulation(MCS). In this study, SVM is used to construct the
mapping relationship between the input random variables and the output response. In order to obtain a certain
number of failure samples, the uniform mapping is applied, which benefits to obtain an accurate SVM surrogate
model. The proposed method only requires a small number of samples to explicitly express the implicit limit

state function, and its efficiency is much higher than that of Monte Carlo simulation. Numerical and engineering

examples show that the proposed method has the potential value of engineering application.
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Table 1 Comparison of computational results for example 1
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Fig. 1 Boxplot of main sensitivity indices for example 1
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Fig. 2 Boxplot of main sensitivity indices in example 2
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Table 3 Input random variables of example 3
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Table 4 Comparison of computational results for example 3

VRS RIYE RE) T k) X3 x4 Py Nea
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