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Abstract: The earthquake will cause significant economic losses and casualties, and the damage to the concrete
bridge is more serious. Therefore, it is of great practical significance to carry out the research on the loss
assessment of the earthquake disaster of the concrete bridge. The traditional evaluation method mainly uses the
easily accepted variables to measure the response and state level of the concrete bridge structure under
mainshock and aftershocks. However, the effect of aftershocks on concrete bridge is ignored, which leads to the
time—consuming and inaccurate problem during the earthquake disaster loss assessment. Under the effect of the
main aftershock, the paper proposes the seismic disaster loss assessment method for concrete bridge based on
the decomposition of earthquake disaster loss. The paper determines the vulnerability function by using nonlinear

dynamic analysis, and analyzes the probabilistic seismic demand of concrete bridges basing on the vulnerability
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curve and the parameter lognormal distribution model. Taking the economic loss and population loss as indicators,

and based on the decomposition assessment, the paper establishes the concrete bridge seismic disaster assessment

model to assess the concrete bridge seismic disaster loss. The experimental results show that the evaluation error

rate of the improved method is better than that of the traditional method, and the evaluation result is closer to the

actual situation, and has certain advantages.
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Fig.1 Seismic vulnerability curve of concrete bridge structure
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Table 1 Evaluation of test sample data Table 2 Comparison of seismic damage assessment errors
o ZuE L RUE2 FUE3 ZUE4 ZUES ZUE6 of concrete bridges

#—2H 03005 0.3334 03451 03664 02345 0.163 4
B4 03952 0.5050 0.2829 0.227 5 0.3577 0.226 5
B—41 04876 0.0658 02265 0.2592 04411 0.227 5
040 0.203 2 0.5050 0.400 4 0.2252 0.402 5 0.200 0
FH 04263 02858 0.294 4 0.207 3 0469 0 0.226 5
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Fig.2 Error rate of economic loss assessment under main

aftershocks
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