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Fig.2 Non-probability reliability index of arch dam
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Safety analysis of arch dam based on non-probability theory

XIA Yu', ZHANG Zhong-ging', ZHAO Xiao-lian>, ZHOU Man-yuan', HUANG Fu-lai', WANG Da-wei’
(1. College of Civil and Architecture Engineering, Guangxi University, Nanning 530004, China; 2. College of
Materials Science and Engineering, Guangxi University, Nanning 530004, China; 3. Guangxt Communications

Planning , Surveying and Designing Institute, Nanning 530011, China)

Abstract ; In assessing structural safety probability, fuzzy theories are always used as a traditional reliability method
to deal with uncertainties of structure. The non-probability and the convex set models are applied to the process of
structural uncertainties, and the nou-probability reliability index of dam elements is obtained by interval arithmetic
of uncertain parameters in combination with a finite element analysis in this study. Considering randomness of dam
intial cracking position and based on the idea that the smallest element of the non-probability reliability index will
fail one by one, it is found that the minimum of the arch dam non-probability reliability index is the arch dam non-
probability reliability index in all probable failure mode cases. It can give a more reasonable and accurate safety

evaluation of arch dams by analysis of all possible failure modes.

Key words: convex model; non-probabilistic; structural reliability; interval arithmetic; arch dam



