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AN IMPROVED ONE-DIMENSIONAL OPTIMIZATION ALGORITHM IN
NON-PROBABILISTIC RELIABILITY INVESTIGATION AND ITS
APPLICATION IN BRIDGE ASSESSMENT

CHEN Xu-yong , "FAN Jian-ping

(School of Civil Engineering and Mechanics, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: An improved one-dimensional optimization algorithm was proposed in order to reduce the workload
for calculating the non-probabilistic reliability index. After an interval variable is transformed into a normalized
one, the limit state equation referred to as the failure surface is obtained. The monotonicity of the objective
function has been simply determined by narrowing the scope of interval variables in normalized infinite space.
Moreover, the calculation steps of the improved semi-analytic approach were presented to display the solving
procedure of the non-probabilistic reliability index. Non-probabilistic reliability evaluation about bridge in service
was discussed. The effectiveness and practicality of the improved one-dimensional optimization algorithm has
been proved to be suitable for solving non-probabilistic reliability index of bridge in service.
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Fig.1 Schematic diagram for nonlinear limit state equation
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Table 1 the values of variable parameters
24 THE BxE BREANS
W BRI fia/kPa 388280 26600 0.0685
SERAN TR A, /m? 0.002815  0.00099 0.035
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Fig.2 Schematic diagram of the simple supported solid plate
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