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Abstract; To improve the accuracy and efficiency of reliability assessment for complex structures
with small failure probability and time-consuming model, a structural reliability analytical method
based on PC-Kriging ( polynomial-chaos-based Kriging) model and adaptive k-means clustering
analysis was proposed. PC-Kriging’s regression basis function approximated the global behavior of
the numerical model by using the sparse polynomial optimal truncation set, and Kriging was used
to deal with the local variation of the output of the model. PC-Kriging used least angle regression
(LAR) to calculate the number of possible polynomial basis function sets of performance
function, and adopted Akaike information criterion ( AIC) to determine the optimal polynomial
form. The adaptive k-means clustering analysis ensured that some of the significant contribution
sample points toward the failure probability can be added as the new training samples in each
iteration. The results of two numerical examples indicated that the proposed method can not only
guarantee the validity and accuracy of the estimation of failure probability but also reduce structural
performance function evaluation times.
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Fig. 1 Failure probability and relative error trend
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Table 1 Comparison of two-dimensional
numerical results
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Table 2 Distribution of random variables
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Fig.2 Cantilever cylinder structure
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Table 3 Comparison of nine-dimensional
numerical results
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