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System reliability analysis of prestressed concrete
continuous bridges in service life
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2. Zhejiang Scientific Research Institute of Communication, 310006 Hangzhou, China)

Abstract: To evaluate the lifetime performance of prestressed concrete bridges exposed to chloride penetration
environment, a probabilistic and finite element-based lifetime performance assessment approach for prestressed
concrete bridges is proposed. Firstly, three critical times in the degradation process are discussed and their
computing formulas are presented. Secondly, an analysis program named CBDAS ( Concrete Bridge Durability
Analysis System) is written based on the numerical simulation methods with respect to the deterioration of ma-
terials’ mechanical properties, reduction of sectional areas and variation of overall structural mechanics per-
formance. Finally, the assessment method for calculating time-variant system reliability of prestressed concrete
bridges is proposed associated with the analysis program CBDAS, Monte-Carlo simulation and analysis tech-
nique of the system reliability. The lifetime performance of a prestressed concrete continuous bridge under
chloride penetration-induced corrosion is investigated by using the time-variant system reliability.
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