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Seismic damage prediction of traffic system based on ground motion numerical simulation
Zhaoyang Cui
School of Civil Engineering, Hebei University of Engineering

[Abstract] In this paper, the numerical simulation method of ground motion and its application in the
prediction of earthquake damage in transportation system are systematically discussed. Firstly, the numerical
simulation methods of ground motion, including stochastic method, deterministic method and mixed method,
are briefly introduced, and their advantages and disadvantages and applicable scenarios are analyzed. Secondly,
for transportation infrastructure such as bridges, highways, railways and subways, the research status of ground
motion simulation is reviewed, and the response characteristics and seismic damage prediction methods of
different facilities under the action of ground motion are emphatically discussed. The results show that the
bridge needs to pay attention to the local site effect and structural dynamic response. Roads and railways need to
consider the spatial variability of ground motion fields; The subway needs to combine three—dimensional
propagation characteristics and soil—structure interaction. The application of finite fault method in ground
motion simulation is emphatically discussed. By dividing sub—faults, combining the source mechanism,
propagation path and site effect, this method can effectively simulate the spatial variability and time history
characteristics of ground motion, and is especially suitable for seismic damage prediction of transportation system
at the regional scale. It provides theoretical support for the prediction of seismic damage in transportation system,
and is of great significance for improving the seismic resistance of infrastructure.
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