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ABSTRACT

The behaviour of the rock mass of Omotani rhyolite depends not only on the mechani-
cal properties of the rock but also on the discontinuties. Recently, the damage
mechanics theory and the fabric tensor theory have been developed rock mechanics
which account for the infuluence of distributed discontinuties., These theory are es-
sentially treated by differentiating the material properties of rock and the
geometrical properties of discontinuty. Therefore, it is very important to account
for the material properties of rock in estimating the mechanical behaviours of the
foundation rock mass.

In this paper, an experimental study on the deformation and failure behaviour in-
cluding dilatancy characteristic of Omotani rhyolite is presented. For the purpose
to specify for the deformation and failure behaviour of Omotani rhyolite, the con-
ventional uniaxial and triaxial test and brazilian test are conducted. In plasticity
behaviour, the incremental constitutive theory for dilatant materials is applied.
The hardening function and the dilatancy factor in the constitutive equation are
specified from experimental results using a method of spectrum approximation of a
Laplace transformation. Using the obtained material parameters uniaxial comression
test is simulated by the finite element analysis.

The main results are as follows:

(1) The uniaxial compressive strength, the initial elastic _modulus_and the tensile
strength of Omotani rhyolite are 2050 kgf/cm?, 4.14X10° kgf/cm® and 209 kgf/cm?,
respectively.

(2) Under the confining pressure of 120 kgf/cmz, the initial yielding and the peak
stress points in deviatoric and volumetric stress states are approximated by
straight lines with same inclination. Then, it can be assumed that the deforma-
tion and strength behaviour after yielding depends on the Drucker-Prager's
yielding condition with isotropic strain hardening.

(3) The constitutive equation determined by the experimental results is applied to
Omotani rhyolite and the wuniaxial compression test is simulated by FEM. The
numerical results are good agreement with experiments, then the validity of the
constitutive equation is verified.



