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Program development of finite element reliability method
and its application based on Latin hypercube sampling

WU Guo-jun?, CHEN Wei-zhong™2, TAN Xian-jun!, YANG Dian-sen'
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences,
Wuhan, Hubei 430071, China; 2. Research Center of Geotechnical and Structural Engineering, Shandong University, Jinan, Shandong 250061, China)

Abstract: During the reliability analysis of supporting structure in underground engineering, more reasonable reliability computing
methods would like to be adopted because of large discreteness of parameters of soil-rock mass and high-degree of nonlinearity of
performance function, as well as nearly manifesting as implicit function. While it is hard to satisfy the project requirement by
traditional Monte Carlo simulation method with large amount of computation work, the finite element reliability program of joint
computation including Matlab and Abaqus is developed. It combines the advantages of Matlab and Abaqus based on Latin hypercube
sampling and has the outstanding feature of saving sample space and improving efficiency of sampling as well. It can easily converge
and satisfies requirements of reliability analysis of supporting structure by exhibiting a case of a circular tunnel in underground
engineering.
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Table 2 Probabilities of anchorage failure

Px Px
1 % 1 %
100 0.41 250 0.70
150 0.63 300 0.72
200 0.74 320 0.72

2 Matlab  Abaqus

Matlab-Abaqus
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