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Study on seismic behavior of tunnel project during whole life for strong
earthquakes
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Abstract: In order to study the seismic performance of rock underground engineering during whole life in western
China, a calculation method with Matlab-Abaqus-BP based on the time-dependent reliability theory is proposed for
researching the seismic performance of underground structures in strong earthquake areas. The method has the
advantages of high precision and small computational amount based on Latin hypercube sampling and neural
network. Taking the Xianglushan Tunnel of Water diversion project in central Yunnan as an example, the
calculated results show that both the mean values of structural resistance and load response show a slowly
decreasing trend during the service period. However, the standard deviation of structural resistance increases more
rapidly, indicating the samples of structural resistance are more discrete, which lead to the rapid decline of the
reliability index in the late stage of service. The method can quickly and effectively study the seismic performance
of the lining structure during the whole service period, and provide a theoretical basis for the reasonable selection

of the structural reinforcement time. The method can be used to provide reference for the seismic performance of
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underground engineering to analyze the seismic performance of the tunnel during whole life.

Key words: underground engineering; service period; seismic performance; time-dependent reliability
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Table 2  Statistical table of mechanical parameters for C30 concrete
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