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Abstract: Mountain tunnel has been empirically supposed to be a strong structure against earthquake,
rather than other structures. However, a few tunnels were damaged with collapse of lining in recent strong
earthquakes in Japan. In order to minimize such damages under budget constraint, the effective
countermeasures and the condition where the countermeasure is required should be established.

In this year, the compressive failure at crown or sidewall of tunnel lining caused by earthquake was
mentioned. The analysis model to simulate such failures was examined applying a non-linear material
model for the lining. Using the model, a series of static analysis was conducted to calculate the magnitude of
equivalent static load to cause the failure, which can be used for frame structural analysis. In addition,
influence of stiffness of backfill grout was examined as a countermeasure against void behind tunnel lining.
As a result of these, the numerical model used in this study can be applied to simulate compressive failure of
the actual tunnel lining. More than the overburden pressure of 3D (tunnel diameter D = 10 m) is required to
simulate the compressive failure at crown or sidewall of the lining caused by earthquake. In addition,
sufficient stiffness of the grout material is required to ensure the effect of obtaining ground reaction force as

a countermeasure against void behind tunnel lining.

Keywords: Mountain tunnel, Countermeasures against earthquake, model experiment, Numerical analysis



