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The authors categorized earthquake damage on mountain tunnels into several patterns. Then, among
them, the damages found in earthquake-prone shallow ground with low stiffness were reproduced and
analyzed. Here, the structural defects in lining were evaluated as one of the structural factors that caused

those damages, and a quantitative study was conducted on reinforcement work required for damage
mitigation. The results confirmed that the voids behind the lining and construction joints, which had been
created during the tunneling work, were closely related to the resultant earthquake damage. Furthermore,
it was confirmed that when dealing with a structurally defective lining, it would be effective to provide
reinforcement by means of backfilling and rock bolts to mitigate the earthquake damage.
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