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EXPANSION OF A SOIL-WATER COUPLED ELASTO-VISCO-PLASTIC MODEL
AND ITS APPLICATION TO CAVERN EXCAVATION IN SOFT ROCK

Hideo OHTSUKI , Yoshiaki TASAKA , Yasumasa SUZUKI , Takeshi OHMORI ,
Kiyoshi KISHIDA and Toshihisa ADACHI

In order to discuss the mechanical behavior of the large underground cavern in soft rock, we must
develop the constitutive model considered some factors; namely, strain-softening and hardening, dilation
and pore pressure. These factors represent the typical properties of soft rock. To evaluate the long-term
stability of the underground carven, moreover, the rock creep behavior also needs to be properly

considered.

An elasto-visco-plastic strain-softening model for coupled soil-water interaction problems was
expanded to consider the dependence of material behavior on confining stress and the dependence of
creep failure time on strain-rate. The predicted rock deformation, pore-pressure, stress in shotcrete, and
load in steel ribs through the modified model show the good agreement with the actual field monitoring
data. Therefore, it is considered that the modified model can be applied for the simulation and the

prediction of the underground excavation in soft rock.
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