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(27) A CONSIDERATION FOR STRAIN SOFTENING CHARACTERISTICS
OF ROCK MATERIAL

Ryokichi HAMAJIMA* and Morito KUSABUKA**

ABSTRACT

Rock material has strain softening and dilatancy characteristics, and it
is necessary to consider such mechanical characteristics of rock material in
the analysis of rock media.

Now these strain softening behaviors of rock material do not always depend
on its material characteristics. Rather they are often shown apparently by the
structural characteristics of rock. In this study, a splitting tensile test,
uniaxial and biaxial compression tests and a direct shear test were made with
attention paid to the behaviors after the peak load, a study was made on various
strain softening characteristics and a numerical analysis was made on these
characteristics.

In this study, a numerical analysis was first made on the results of the
splitting tensile test and uniaxial compression test, which has revealed that
some strain softening behaviors can structurally be shown without considering
the strain softening behaviors of rock material.

In this case, cracks existing in rock material have a large effect on its
strain softening behaviors, and through propagation of these cracks, rock elements
structurally show strain softening behaviors.

Next a constitutive equation of material was derived considering the strain
softening behaviors obtained from the direct shearing test, and an analysis was
made on a direct shearing test model considering the strain softening behaviors
as the material characteristics. As a result, it was made chear that the strain
softening behaviors were strongly governed by the structural characteristics of
rock material as well as the material characteristics.

In view of the above, in the numerical analysis on strength and deformation
characteristics of rocks, it is necessary to use an analysis method which can
fully consider the development of cracks of slip.

Particularly in a study on the rock strength, there are 2 cases; one where
cracks or slip occurs at once and causes a rapid reduction of strength and the
other where cracks or slip gradually develops leading to comparatively stable
destruction. For characteristics are fully considered.

* Associated Professor, Department of Construction Engineering,
Saitama University.

** Chief Engineer, Technical Research Institute, HAZAMA-GUMI, LTD.
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