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Advances in Global Reliability Analysis
of Engineering Structures

Jie Li
(School of Civil Engineering, Tongji University)

Abstract: The present paper systematically retrospect the research developments of engineering reliability in
the past century. Basic ideas and methodologies for global reliability research of engineering structures since
the mid-1960s have been studied. On this basis, a physically-based synthesis method for the global reliabili-
ty analysis of engineering structures is proposed. This method integrates the physical mechanisms of me-
chanical behavior of structures, the physical failure criteria from material damage to structural failure, and
the propagation law of randomness inherent in physical systems. Therefore, a new theoretical system for
the global reliability analysis of engineering structures is completely established. The fundamental frame-
work and essential equations of this theoretical system are introduced systematically. For illustrative purpo-

ses, typical case studies on practical applications are presented briefly.
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