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EFFECTS OF JOINTS ON MECHANICAL PROPERTIES OF SOFT ROCKS

Toshihisa ADACHI and Masayuki HAYASHI

Since even for soft rock mass they contain the geological discontinuities, it is

required to clarify the effects of the discontinuities on the mechanical properties
of soft rock mass. In order to ideally simulate the mechanical behaviors of rock

consisting of intact rocks and discontinuities, triaxial compression tests are

conducted by using specimens each of which has a saw cut plane with various angle o

to the maximum principal stress plane.

Throughout this investigation, the following conclusions are summarized.

(1.

(3).

Under the confining pressure less than the prehistrical pressure, the stress-strain
relations are affected by the existence of discontinuity and the angle o between
the discontinuity plane and the maximum principal stress plane. When, however,
the confining pressure becomes higher than the prehistrical pressure, the mechani-
cal behaviors do not depend on the existence of discontinuities.

. The shear modulus G changes the value with the angle of discontinuity, but the

balk modulus K is not so much influenced by the angle. The elastic moduli of
the specimen having discontinuity are smaller than of the intact rock specimen,
but the values remain in the same order.

When the confining pressure is less than the prehistrical pressure, the peak
strength value changes with the angle o and takes its minimum value for the angle
a=60°. The residual strength, however, is not influenced by the existence of
discontinuity and has the same value of the residual strength of intact rock
specimen.  The peak strengths of the specimens with discontinuities 1ie between
the peak and residual strengths of the intact rock as the upper and the lower
bound, respectively.

. The peak and residual strength criteria for the specimens with discontinuities

are given as following relations.
For peak strength

= 'k
(a/20 nO)peak (Gn/cno) p
For residual strength
(a/20},) = o*(a’/at )Fe

no‘residual r* n' no
in which q/2 = (c /2 ol (ol+o }/2 and ol  may be say 1 kg/cm?.
The material constants u; and B* for the peak strength are functions of the
discontinuity angle a, but a* and 6* for the residual strength take approximately
constant values.



