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System Reliability-Based Load-Carrying Capacity Evaluation
of Steel Cable-Stayed Bridges
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Abstract

This paper is intended to propose the models for system reliability-based load-carrying capacity and
redundancy evaluation of steel cable-stayed bridges under vehicle traffic loads. An improved interac-
tion LRFR (Load and Resistance Factor Rating) formula is suggested for the capacity rating of the
bridge deck and pylons which are exposed both the compressive loads and the bending moments. And
a systematic procedure is suggested for the evaluation of reliabilitv-based system load-carrying capaci-
ty in terms of the equivalent bridge strength corresponding to some desirable target svstem reliability.
For the evaluation of the system redundancy, the new practical definition for a system redundancy
evaluation based on the results of system reliability analysis and system reliability-based load-carrying
capacity evaluation is proposed. To demonstrate their rationality and applicability, the proposed models
and approaches are applied to Jindo Bridge which is one of the major steel cable-stayed bridges in
Korea. Based on the comparisons of the analysis results at the system level with those at the element
level, the proposed system reliability method sufficiently reflects the system redundancy of the bridges
and shows real reserve safety of the bridges.

Keywords : cable-staved bridges, system reliability, load-carrying capacity, redundancy
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