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Reliability evaluation for long-span CFST arch bridges at serviceability limit
states based on hybrid algorithm
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(1.School of Highway, Chang’an University, Xi'an 710064,China;
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Abstract: Based on the codes entitled separately “Specifications for Design of Highway CFST Arch Bridges” and “Technical Code
for CFST Arch Bridges”, the reliability evaluation model is presented for long-span CFST arch bridges at serviceability limit state.
Aiming at the implicit and nonlinear characteristics of CFST arch bridges, a hybrid algorithm for calculating the reliability index is
proposed with combination the BP neural network, UD design method and JC method comprehensively. The feasibility and accu-
racy of the hybrid algorithm are proved through the numerical and structural examples. The analysis result of practical engineering
indicates that, there is a large difference in the reliability levels of different components for long-span CFST arch bridges during the
serviceability limit state. The arch rib can be further optimized due to its reliability indexes of deflection and stress highly exceeding
the requirements of codes. While the reliability indexes of stress for cross beam and column of are at lower level, which should be
concentrated by designers.
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Fig.1 Reliability evaluation model for long-span CFST
arch bridges at serviceability limit states
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Tab.1 Statistical parameters of random variables
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