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A Study on Optimum Reliability of P.S.C Box Girder Bridge
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Abstract

Based on the recent developments of the reliability-based structural analysis and design as
well as the extending knowledge on the probabiliistic characteristics of load and resistances,
the probability based design criteria have been successfully developed for many standards.
Since the probabilistic characteristics depend highly on the local load and resistances, it is
recognized to develop the design criterion compatible with domestic requirements. The
existing optimum design methods, which are generally based on the structural theory and
certain engineering experience, do not realistically consider the uncertainties of load and
resistances and the basic reliability concepts. This study is directed to propose a optimum
design based Expected Total Cost Minimization on P.S.C Box Girder Bridge system which
could possibly replace optimum design based traditional provisions of the current code, based
on the Nelder-Mead Method reliability theory.
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0.05 50 3.2896 0.9267 1.1083 1.6769 1.0194 1.1637 2.0794
100 3.4827 0.9216 1.1143 1.7141 1,0138 1.1700 2.1255
1000 4.0666 0.9058 1.1320 1.8248 0.9964 1.1886 2.2627
5 2.4688 0.8450 1.0670 1.4190 0.9295 1.1204 1.7595
10 2.7094 0.8297 1.0729 1.4557 0.9127 1.1266 1.8051
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10 25104 0.6466 1.0462 1.2888 0.7112 1.0985 1.5981
0.25 50 3.0531 0.5861 1.0549 1.3432 0.6447 1.1077 1.6655
100 3.2640 0.5640 1.0582 1.3637 0.6204 1.1111 1.6909
1000 3.8927 0.5024 1.0676 1.4228 0.5528 1.1210 1.7642
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Initial Value Optimal Solution

bl b2 b3 d bl h2 b3 d
1.82 3.00 3.00 2.70 2.42 2.65 241 2.02
EZ W AHA 1.90 2.70 2.70 2.50 243 2.68 242 2.01
1.82 3.04 3.04 2.43 2.42 2,67 243 2.01
1.82 3.00 3.00 2.70 2.45 2.67 2.42 2.01
A EA A 1.90 2.70 2.70 2.50 247 2.68 2.45 2.04
1.82 3.04 3.04 243 2.45 267 243 2.00
1.82 3.00 3.00 2.70 247 2.67 2.44 2.03
ACI Al¥kAM 1.90 2.70 2.70 2.50 2.48 2.65 2.46 2.02
1.82 3.04 3.04 2.43 2.47 2.69 2.45 2.02
1.82 3.00 3.00 2.70 2.47 2.67 2.44 2.03
A = 1.90 2.70 2.70 2.50 247 2.66 244 2.03
1.82 3.04 3.04 2.43 247 2.68 2.45 2.02
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