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Optimization Method on Reliability Calculation and

Segment Design under Fire Situation
Han Xingbo, Xia Yongxu, Chai Lunlei, Wang Xing
( School of Highway, Chang’ an University, Xi’ an 7100641, P.R. China)

Abstract: The reliability of lining structure decreases when influenced by the high temperature of fire accident.
Structural forces of the optimization model are obtained based on the free form deformation theory to determine the
variables during the calculation. Then, the formula for the reliability index calculation is proposed based on the
perspective of the geomeltrical significance of structure reliability and the optimization method. The performance
function of the segment under fire situation is proposed considering the damage characteristics of it. In addition, the
optimization model of reliability calculating is established based on the performance function. According to the
maximum entropy principle, the method to calculate the statistical parameters of reliability calculating model variable is
also proposed. Finally a case study is carried out by solving the optimization problem with nonlinear programming. The
regulation of reliability decrease is summarized and the thickness of the lining is also optimized based on the reliability
regulation. The result shows there exits great difference of the regularly designed segment reliability among different
positions. The minimum reliability occurs at the segment crown where the failure probability is bigger than 0.023 after 10
min. After the optimization design, the new segment could meet the need of basic safety after 30 min of fire.
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Fig. 1  Structure load distribution of segment
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Fig. 2 Reliability index of lining
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