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DEFORMATION AND FRACTURE PROCESS OF GRANITIC
ROCKS AS AN ANISOTROPIC BODY
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By Osam SANO, Yozo KUDO, Yoshiaki MIZUTA and Koji NAKAGAWA

Granite specimens were cored at x/12 radian intervals within the grain plane, and
then loaded at constant strain rates of 107°, 107® and 10~7/s. The compressive strength
varied about 10 % in the different directions and about 15 % under different strain
rates. Young's modulus at low stress levels differed about 40 % in the different direc-
tions, The Young’s modulus defined by the linear part of stress-strain curve hardly
changed. When the loading axis inclined at small angle to the grain plane, the strike of
the fault was parallel to the grain plane, Except in the above case, the strike was al-
ways parallel to the rift plane. A ratio of the dilatant strain to the number of acoustic

emissions increased with decreasing strain rate. Four independent velocities showed
that the crack closure continued to the last stage of the loading and also showed that the
dilatancy anisotropy should be affected by the rock fabric.
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Fig.1 Sound velocity propagating in the planes of anisotropy,
the hardway, the grain and the rift planes, H, G and R
are normal to these planes.

Fig.2 A photograph showing the coring of the specimens in the

various directions,
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Fig.5 Azimuthal variation of the uniaxial compressive
strength. The effect of the strain rate is also shown.
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Fig.6 The effect of the strain rate on the stress-strain relation-
ship. The lower the strain rate, the larger the dilatancy

at the same stress levels,
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anisotropy associated with rock fabric can be seen.
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Amplitude is in arbitrary unit,
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