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(9) The Effects of Pore Pressure on Fracture Mechanism of Rocks

by
Tomoyuki AOKI (TAISEI Corporation)
Masaru SATO (TAJIMI Engineering Service)
Katsumi KAMEMURA (TAISEI Corporation)
Summary

To 1investigate the effects of pore pressure on mechanical properties of
saturated rocks under confining pressure, the tri-axial compression test has been
carried out by several researchers under drain and undrain conditions. However, to
enable us to discuss the validity of effective confining pressure law, the
following points are important

(a) To confirm the uniformity and constancy of pore pressure distribution
in the rock specimen during shear process of the tests.
(b) To compare the results of tests under conditions of various combination

of confining pressure and pore pressure, since effective confining
pressure defines only the difference between confining pressure and pore
pressure.

From these points of view, this paper describes the results of tri-axial
compression tests under drain conditions with controlled pore pressure. In these
tests we paid attention not only on failure strength but also on dilatancy
resulting from micro crack propagation which was investigated by elastic wave
velocity change during the tests.

Main results are summarized as follows :

(1N For SANJOME andesite of which permeability is in the order of 10-8
em/sec, uniform pore pressure distribution is established during shear
process of tests under the strain rate of 2.37*10'6/sec. For KIMACHI
sandstone which has one order lower permeability than SANJOME andesite,
the 1lower strain rate 1is required to get uniform pore pressure
distribution in the rock specimen.

(2) From the results of elastic wave velocity measurement in saturated
rocks, it 1is suggested that micro crack propagation occurres in the
direction parallel to maximum compressive stress.

(3) The effects of pore pressure on failure strength of both type of rocks
under confining pressure can be explained by effective confining pressure
law. The observed dilatancy characteristics of SANJOME andesite under the
same effective confining pressure are very similar each other, suggesting
the validity of effective confining pressure law. However, this is not
the case for KIMACHI sandstone.



