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(96) Seismic Behavior of a Rock Tunnel
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(Technical Research Institute, HAZAMA GUMI)

In recent years, new type of structures such as underground power stations, storage caverns for
high level radioactive unclear waste disposal, or oi! storage caverns have been planned.

In Japan, for these structures which are to be constructed in the seismic region, reliable sei-
smic design should be achieved based on the observed data.

In order to investigate the behavior of a rock cavern when it is subjected to an earthquake,
erarhquake observations have been carried out in the Shin Usami Tunnel of JNR’s I1to Line, locat-
ed in Ito City of Shizuoka prefecture.

The boundary element method was employed for simulating the seismic behavior of a cavern. In
this simulation, the dynamic response analysis using harmonic wave as input motion and that
using random wave as input motion were carried out.

From this simutation, it was clarified that, in the cross section of the tunnel, the strain
triggered by the elliptical deformation accompanying the propagation-of the primary wave in the
upward direction is prominant in the side wall, and the sirain triggered hy the shearing defor-
mation accompanying the propagation of the shear wave in the upward direction is prominant in
the crown.
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