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. Abstract

Recently, considerable progress has been made in the branch of
physical characteristic measurement in the rock mechanics with high
measurement techniques. Now, we have obtained many informations
related to changes of the microscopic structure. For example, AE
concentration to the final fault plane, dilatancy anisotropy, velo-
city anisotropy, velocity recovery and so on.

We have obtained many informations related to the failure
strength and deformation and elastic wave velocity on the rocks in
our laboratory experiment under true triaxial compressional stress
where three principal stresses are different from each other.

Thus, we have predicted the failure strength of rock using the
extended method of the effective shear strain energy criterion. We
assume that homogeneous rock specimen can be regarded as an elastic
material containing a large number of wuniformly distributed and
randomly oriented closed, plane cracks. When three principal stresses
applied to the rock specimen, the surfaces of any closed crack can be
subject only to normal compressive stress and shear stress, o, and T,
respectively. The effective shear strain energy per unit volume of
rock specimen stored around the closed cracks is

Wczk‘t'gf;

Here k is «constant and 7.4 is regarded as the effective shear
stress, Tey=ltl— PO, » 1 is the coefficent of sliding friction
between the opposite surfaces of the closed cracks.We must sum up Wc
for each crack through a unit volume of rock subject stress. The
extended effective shear strain energy criterion is as follows.

Veff:Wc (02,03)

We {02, 03)=Wepf (02=03)=Weys (Co ) {1 '*ng} (02=03<03)
=W,z (Co) (02=03=03)
We {02, 03)=eWess (02=03) (02>03)

Here, Co 1is the uniaxial compressive strength, ¢, d, and e are
constants for individual rock. It is noticed that the predicted and
obtained values are in good agreement.
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