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EXPERIMENTAL STUDY ON DEFORMATION CHARACTERISTICS OF CUT
AND COVER TUNNEL DURING EARTHQUAKES FOCUSING ON THE RATIO
OF STIFFNESS BETWEEN BOX AND GROUND

Masaya INO, Fuga NISHINO, Hidetoshi NISHIOKA and Takafumi SHIMADA

It is necessary to appropriately consider the relationship between the structure and the ground in the
seismic design of underground structures such as cut and cover tunnels. However, most of the previous
studies have been based on analytical methods, and few experimental studies focus on ground nonlinearity.
Therefore, in this study, a shear soil tank using aluminum rod laminates, which can reproduce the nonline-
arity of the ground, was conducted. The experimental results showed that the shear strain of the box was
smaller than the previous findings for the same stiffness ratio. This difference was mainly caused by the
difference in the behavior of the bottom rotation angle. In addition, it was confirmed that the effects of
nonlinearities in the ground itself and the vertical push-in and lift-up behaviors associated with the rotation
of the bottom plate of the box need to be taken into account to evaluate the deformation characteristics of
the box during earthquakes accurately.
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