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(28) Seismic Behavior of a Rock Tonnel
—Analytical evaluation of the relation between the circumferential strains
of the cavern and the particle velocity in rock by boundary element method—

Yasuki  YAMAGUCHI
Mitsuru TSUJITA
Kazushi  WAKITA
Nobuo  ARAI

(Technical Research Institute, HAZAMA GUMI)

In recent years, new type of structures such as underground power stations, storage caverns
for high level radivactive nuclear waste disposal, or oil storage caverns have been planned.

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

In order to investigate the behavior of a rock cavern during earthquakes, earthquake obser-
vations have been carried out in the Shin Usami Tunnel of JR’s Ito Line, located in Ito City of
Shizuoka Prefecture.

in this report, the relation between the circumferential strains of the cavern and the parti-

cle velocity in rock was investigated based on both the simslated results by the boundary ele-

ment method using harmonic waves as input motion and the observed data. But in the simulation,

damping effects of the medium were not estimated.

From the investigation, the following results were obtained.
(I In the case of the simulation using the model that the cavern is in the infinite space,

if the input wave lengh was sufficiently long for the diameter of the cavern, the ratio
between the circumferential strains of the cavern and the sirains of rock around the cavern
were almost constant. And its constant values are about 1.85 for the ratio of the strain at
the side wall of the cavern to the axial strain of vertical direction in rock and about 0.65
for the ratio of the strain at the crown of the cavern to the shear strain in rock, respec-

tively.
® In the case of the simutation using the model that the cavern is in the half-space, these

strain’s ratio are almost constant. And the ratio of the strain at the side wall of the

cavern to the axial strain of vertical direction in rock is about 1.0, the ratio of the
strain at the crown of the cavern to the shear strain in rock is about 0.4.

@ The relation between the circumferential strains of the cavern and the particle velocity
in rock around the cavern based on the observed data has resemble tendency for analytical
results using both the infinite space model and the half-space model. And the retation in
the observed data takes the neutral position between the results of simulations by those two

models.
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