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Some Issues on the Performance Evaluation of Tunnel and Underground Cavern
- Evaluation on the Seismic Performance of Mountain Tunnel —
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Abstract: It has been believed that the mountain tunnels constructed in the rock are safe against
earthquakes so far, and their structural stability has been usually examined against static loads such as
released stress due to tunnel excavation and the weight of the loosened rock. And the seismic performance
design has been conducted only in tunnels under special conditions that are clearly expected to be affected
by earthquakes and in large-scale underground caverns such as underground power plants. However, in
recent damage earthquakes, remarkable damages due to ground motion and fault displacement during
earthquakes have been reported even in tunnels in rock. So, it is very important to evaluate the seismic
performance of mountain tunnels. Here, the seismic performance of mountain tunnels is evaluated in
relation to seismic motions based on the investigated results of past seismic damage, and the seismic risk of
individual tunnel is evaluated using with the seismic motion prediction. The magnitude of obtained seismic
risk might be an effective index for the evaluation of the priority in the seismic retrofit of the existing
mountain tunnels.

Keywords: mountain tunnel, seismic damages, seismicity, fragility, seismic risk
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