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Seismic vulnerability analysis of reinforced concrete
extradosed cable-stayed bridges

WANG Guoqging, HE Peixiang, ZHENG Pan, HE Chengruiwei
(School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: To evaluate the seismic vulnerability of extradosed cable-stayed bridges, a reinforced con-
crete extradosed cable-stayed bridge is used to study its component and system vulnerability. Consid-
ering the variability of material parameters, a neural network model and uniform design method is in-
troduced to establish the vulnerability curves of bearings, transition piers and main piers. Based on
the calculation formula of failure probability for series system, the Copula function is introduced to
calculate the joint failure probability of components, and the system vulnerability curve is drawn,
whose feasibility is verified by the first-order boundary method. The results show that bearings have
the worst seismic performance and are most prone to damage under earthquake action; the system vul-
nerability curve calculated by the Copula function is between the upper and lower bounds of the first-
order boundary method and is closer to the lower bound.
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