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Analysis on Seismic Fragility of Landscape Covered Bridge Considering
Bridge-building Interaction

SONG Shuai, QIAN Yong-jiu, FENG Bo
(School of Civil Engineering, Southwest Jiaotong University, Chengdu Sichuan 610031, China)

Abstract.: Taking a 3-span of RC continuous rigid frame landscape covered bridge with superstructure of
reinforced concrete frame for instance, the seismic fragility analysis is performed by using the method based
on traditional reliability theory. The nonlinear dynamic time history analysis is performed on the basis of the
established spatial finite element model of the structure considering the influence of the superstructure on the
bridge. The damage indexes of the pier and the bearing are defined based on the displacement failure
criterion. Considering the uncertainties of ground motion and structure material, taking peak ground
acceleration as independent variable, the fragility curves of piers and bearings are obtained. Finally, the
upper and lower limits of bridge system fragility curves including superstructure and not including
superstructures are calculated by using the first-order boundery method. The influence of the superstructure
on the bridge system fragility is analyzed, and the seismic property of the bridge is assessed. The result shows
that the superstructure affects the seismic vulnerability of the bridge system significantly, which make the
probability of serious damage and complete damage to the bridge increase dramatically.
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Tab.1 Bridge sample parameters
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Tab.3 Mean ductility capacity of structure in different

damage states
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Tab. 4 Seismic probabilistic demand models for components
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Fig. 6 Bound curves of system seismic vulnerability
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