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Assessment of the seismic risk probability of a typical lower-tower cable-stayed bridge
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(1. School of Civil Engineering, Fujian University of Technology, Fuzhou 350118, China;
2. School of Civil Engineering, Huaqiao University, Xiamen 361021, China)

Abstract; Due to the particular mechanical properties of lower-tower cable-stayed bridge, incremental
dynamic analysis (IDA) and Latin Hypercube Sampling ( LHS) method were combined to evaluate the risk
probability of damage to bridge structures under earthquake excitation. In this method, the LHS was first intro-
duced to consider the randomness of structural materials, and hence they are combined with pre-selected seis-
mic waves to produce a sample set of ground motion-bridge combination. Then, on the basis of determining the
damage index of the key components in the bridge’ s finite element model, Monte Carlo (MC) sampling based
IDA was used to perform seismic vulnerability analysis and seismic risk probability assessment. The accuracy
and effectiveness of the proposed method is illustrated via the evaluation of the seismic risk probability of a pre-
stressed concrete cable-stayed bridge model with a single low tower and double cable planes. Results show that
the proposed method not only takes into account the randomness of materials and earthquake excitation, but al-
so avoids the cumbersome integration and improves computational efficiency and accuracy.

Keywords: ground motion; seismic risk probability assessment; lower-tower cable-stayed bridge; Latin Hy-

percube Sampling; incremental dynamic analysis
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Tab.2 Damage levels and quantitative indices of main girder
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Tab.3 Damage levels and quantitative indices of bearings
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Fig.2 Seismic fragility curves of the bridge
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earthquake excitation
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