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Seismic  Fragility Methodology for RC
Continuous Bridges Based on Components
Correlation

ZHONG Jian , PANG Yutao, CAO Sase, YUAN Wancheng

(State Key Laboratory for Disaster Reduction in Civil Engineering,
Tongji University, Shanghai 200092, China)

Abstract; A new method for system fragility is proposed in
this paper with consideration of the seismic correlation of
bridge fragments (piers, bearings, abutments). Firstly, 56
structure-earthquake sample pairs are obtained by uniform
design, which are used to get the seismic responses of
components. Secondly, the joint probabilistic seismic demand
model (JPSDM) 1is established by Matlab. Then the
corresponding capability for each component are calculated.
Finally, the bridge structure system fragility curve can be
obtained with Monte Carlo Sampling (MCS). The nonlinear
Opensees model of a three-span continuous girder bridge is
established as a case study. The results prove that larger
errors will be brought in if the component correlation in
fragility analysis is not considered.
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Fig.1  General configuration of reinforced concrete

bridge
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Tab.1 Uncertainty and probability distribution Tab. 2 Probabilistic seismic demand models for
incorporated in analytical bridge models component responses
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Fig.3 Response spectrum of 56 waves
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Fig.4 Probabilistic seismic demand models
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Tab.3 Medians and dispersions for bridge component limit states
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Fig.5 Fragility curves for component and bridge system
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Tab.4 Covariance matrix of components seismic

response
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Fig.6 Bridge and system fragility bounds
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