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(68) Relation between water remove and elastic wave velocity in the rock
specimen --in the case of fine grained marble --
Manabu Takahashi, Osamu Niahizawa, Hitoshi Koide

Geological Survey of Japan

Abstract
To investigate the water flow in the fine grained marble, we carried out true
triaxial creep experiment. In this experiment, The three principal stresses
are different from each other. We conducted the usual true triaxial experiment
with the constant minimum principal stress of 20 MPa before water injection
experiment. We measured the three principal strains and compressional wave
velocity propagated minimum and intermediate stress direction on the specimen.
On the properties of strength,brittleness is increased with increasing interm-
ediate stress and maximum failure strength is increased with increase of inte-
rmediate stress. On deformational properties, the minimum principa1 strain
is not changed for increase of intermediate stress and intermediate principal
strain is decreased with increasing intermediate stress. As aresult,dilatancy
anisotropy andl P wave velocity anisotropy are increased with increase of int--
ermediate stress.
A concept of preffered oriented stress-induced microcrack can explain well
these obtained results. That is, increase of the intermediate stress can close
the microcrack whose flat plane is normal to the intermediate stress direction.
Microcrack whose plane is normal to the minimum stress direction are dominant
in the stressed specimen.
On the water injection experiment, we detected some interesting results. The
existence of water in the stressed specimen increase elastic wave velocity pro-
pagated the intermediate and minimum stress direction.In addition, we can find
the remove ofwater front in the specimen. Percentage of velocity recovery

achieved the maximum 8% to the initial value.
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