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Structural global failure probability function estimation based on
adaptive augmented line sampling method

ZHAO Chaofan, YUAN Xiukai, CHEN Jingqiang

(School of Aerospace Engineering, Xiamen University, Xiamen 361005, China)

Abstract; A global failure probability function estimation method based on the adaptive augmented line sampling
method is proposed to solve the parameter failure probability functions in structural reliability analysis and design.
The proposed method uses an adaptive strategy to carry out a series of local failure probability function estimations at
specific values in the design parameter space by using the augmented line sampling method. Then an optimal combi-
nation algorithm based on the minimum variation of coefficient is proposed to integrate all the local failure probabili-
ty function estimations into a global estimation. Compared with the existing methods, the proposed method further
improves the accuracy and efficiency of estimating failure probability functions. Finally, numerical and engineering
examples are provided to demonstrate the applicability and superiority of the proposed method in analyzing calcula-

tion accuracy and efficiency.
Keywords: failure probability function; line sampling; optimal combination algorithm; coefficient of variation
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