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Some Issues on the Performance Evaluation of Tunnel and Underground Cavern
— Seismic Evaluation of Tunnel Based on Earthquake Damage Data—
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Abstract: Tunnels constructed in the rock have been considered safe against earthquakes. However, the
1995 Hyogo-ken Nanbu Earthquake caused large damages to mountain tunnels as well as many houses
and other structures. Tunnels are one of the most important infrastructures, and the impact of social loss
due to functional damage is significant in addition to the loss of the tunnels themselves.

The author has evaluated the seismic resistance of mountain tunnels based on damage reports of the
1923 Kanto Earthquake, the 2004 Niigata-ken Chuetsu Earthquake, and the 1995 Hyogo-ken Nanbu
Earthquake. Here, the author has added the results of damage surveys of the 1964 Niigata Earthquake,
the 1978 Izu-Oshima Near Sea Earthquake, the 2007 Niigata-ken Chuetsu-oki Earthquake, and the 2011
off the Pacific coast of Tohoku Earthquake, and evaluated the seismic resistance of mountain tunnels in
terms of the relationship between the seismic intensity and the damage rate. The results show that the
seismic risk can be evaluated by using the relationship between seismic intensity and damage rate and the
probability of earthquake occurrence to plan appropriate seismic countermeasures.

Keywords: mountain tunnel, seismic damage, seismic performance evaluation, seismic risk
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