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System Reliability-Based Safety and Capacity Evaluation
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ABSTRACT

A practical approach for the assessment of system reliability-based safety and load carrying
capacity under vehicle traffics is proposed for the realistic evaluation of safety and rating of
cable-stayed bridges. A partial event tree analysis model incorporating major critical failure
paths is suggested as a practical tool for the system reliability analysis and system
reliability-based capacity rating. The proposed approach for the system reliability analysis and
system reliability-based rating is applied to the safety assessment of the Jindo Bridge which is
one of two existing cable-stayed bridges in Korea. The results of analyses at the system level
based on the system reliability are compared with those at the element level.
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Hinge at D Pf = 0.30E-12.
Pf = 0.38E-6
Hinge at A Hinge at E Pf = 0.11E-07
Pf = 0.79E-6 Pf = 0.14E-1
Hinge at F Pf = 0.36E-08
Pf = 0.45E-2
Hinge at A Pf = 0.38E-07
Pf = 0.85E-4
Hinge at D Hinge at C Pf = 0.27E-04
Pf = 0.45E-3 Pf = 0.61E-1
Hinge at F Pf = 0.18E-07
Pf = 0.40E-3
Hinge at A Pf = 252E-09
Pf = 0.87E-2
Hinge at F Hinge at B Pf = 3.77E-09
Pf = 0.29E-6 Pf = 0.13E-1
Hinge at D Pf = 493E-11
Pf = 0.17E-3
Hinge at E Pf = 290E-10
Pf = 0.10E-2
AR 8§ P = TP X2 (HA) = 0.56E-3
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