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Comparisons of Several Non-Probabilistic
Models for Structural Reliability

WANG Rui-xing, WANG Xiao-jun, WANG Lei, QIU Zhi-ping
(Institute of Solid Mechanics, Bethang University, Beijing 100191, P. R. China)

Abstract: Non-probabilistic models for structural reliability, which were based on interval a-
nalysis, were much less demanding in data when compared with probabilistic reliability models
and fuzzy reliability models. Therefore, studied of non-probabilistic models for structural relia-
bility became more and more significant in practical projects. Theory of non-probabilistic mod-
els for structural reliability was well developed and improved in recent years. The existing four
main non-probabilistic models for structural reliability were reviewed. With regard to the linear
performance function, comparison and summary were made in aspects of measurement princi-
ple, physical significance of indicators, scope of application and result accuracy. As for the
nonlinear performance function, the four models’ feasibility was discussed. Hence, a more
comprehensive and thorough understanding of non-probabilistic models for structural reliability
is achieved and a theoretical base for choice of non-probabilistic models in practical projects
provided.

Key words: structural reliability; non-probabilistic model; interval analysis; comparison; un-

certainty



