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ON THE RELATIONSHIP BETWEEN PROBABILITY OF SEISMIC DAMAGE OF
ROCK TUNNEL AND SEISMIC INTENSITY BASED ON THE SEISMIC DAMAGE

RECORDS

Katsumi KAMEMURA

After the great damage of underground structures caused by the Hyogo-ken Nanbu Earthquake, the be-
havior and destruction mechanism of cut and cover tunnels and shield tunnels were clarified, and seismic
retrofitting was widely implemented along with standardization of seismic design methods. However, for
the mountain tunnels, seismic design methods have not yet been established, despite many laboratory and
numerical studies based on the damage cases. So, evaluation of aseismicity and implement seismic retro-
fitting is an urgent need. In this paper, based on the results of past earthquake damage surveys, the aseis-
micity of mountain tunnels is evaluated as the damage probability in the relation to the seismic intensity
and the damage level. The seismic risk of tunnel is defined as the product of the damage probability and
the probability of seismic occurrence. And the magnitude of this risk is an effective index for evaluating
the priority of earthquakes for the renovation of an existing mountain tunnel.
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