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SUMMARY

Usually rock mass contains many cracks and joints, and is at a three-dimensional
stress state. When the constitutive eguation necessary for their analysis is deter-
mined based on experiments, the strength deformation characteristics differ according
to size and shape of the specimen, and the loading method, i.e., rigid plate loading
or uniform pressure loading. Particularly when the behaviors after the peak load
are put in question, these factors have a large effect. Thus the constitutive
equation determined based on experiments generally contains the material characteris-
tics as well as the structural characteristics, and so it can not be said that this
constitutive equation represents true material characteristics. Especially in case of
rock mass, the constitutive equation is more complicated due to discontinuity such as
cracks and joints the rock mass contains. But it is very difficult to obtain the
constitutive equation which contains all such discontinuities. Especially in rock mass,
the analysis which considers such discontinuities is necessary because sliding between
joints and the progress of cracks have a large effect on the material and deformation
characteristics. The authors have made clear the following by using a discontinuous
analysis method.

(1) stress distribution on jointed anisotropic rock mass: There is a joint inclina-
tion where the stress distribution changes suddenly by sliding between joints.

(2) Strength and deformation characteristics of cracked rock mass having several basic
crack patterns: Stable and unstable fractures occur according to the progress of
cracks.

(3) Simulation to the direct shearing test on rock: In the analysis on a low confined
stress state, cracks occur and show strain softening characteristics. Therefore
the strain softening characteristics seen in rock mass are also attributed to the
structural characteristics.

The constitutive equation used in the above analysis is based on the Coulomb's
failure criterion, and the discontinuity of rock mass can be expressed comparatively
well by such a simple constitutive equation. In this study, the following experiments
were further made in order to make clear the fundamental characteristics of dis-
continuous rock mass.

(1) Strength and deformation characteristics by various stress paths of cracked rock
mass having basic crack patterns.

(2) Changes of number and angle of joints, and further the strength and deformation
characteristics of the rock mass having random joints.

(3) Changes of the strength and deformation characteristics of discontinuous rock
mass by rigid plate or uniform pressure loading.
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