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Fuzzy Reliability Analysis on Water Inrush in Foundation

Pit Based on Truncated Probability Distribution
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(1. College of Civil Engineering, Fujian University of Technology, Fuzhou 350118, P.R. China; 2. College of Civil
Engineering and Architecture, Guangxi University, Nanning 530004, P.R. China)

Abstract: In the reliability analysis of geotechnical engineering, the calculation parameters have characteristic of
random and the stability evaluation is fuzzy. It is usually assumed that the parameters are distributed between the
positive and negative infinity when the Monte Carlo simulation is applied to calculate the reliability, but this is
inconformity with the real case. The computational efficiency of the Monte Carlo simulation is often low. The
calculation results tend to be conservative by using the formula which is recommended by the specification for check
calculation the foundation pit inrush. The parameters probability distributions are truncated by utilizing the method of
the truncated probability distribution. The method for determining structure response probability distribution is
proposed by combing the Latin hypercube sampling method and the maximum entropy principle, and it is used in
fuzzy reliability principle to establish fuzzy reliability calculation model based on sampling simulation. It is used in
fuzzy reliability principle to establish fuzzy reliability calculation model based on sampling simulation. The formula
which includes shear strength of soil for check calculation the foundation pit inrush is recommended. The presented
method is applied to analyze deep foundation pit inrush, the results show that the sampling based on the truncated
probability distribution can efficiently avoid the situation that the sampling value is negative. The efficiency of the
proposed calculation model is obviously better than the traditional Monte Carlo simulation method. The result of fuzzy
reliability is more accord with the engineering practice than the classical reliability result.
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Fig. 4 The cross section drawing of the foundation pit
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