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ABSTRACT

The subject on the stability of underground structure, especially
rock bursts, is significant in mining and civil engineering. Stiff
testing machines have thrown light on the strain softening behavior
related to the subject. 1In this study, firstly, the conventional
triaxial test for Ainoura sandstone (uniaxial compressive strength
0c=823kg/cm*) was performed with the stiff testing machine. Four
local strains, i.e. two longitudinal and two lateral ones, were
measured by two cross strain gauges which were attached on the surface
of the specimen (diameter 50mm by length 100mm). Simultaneously, one
apparent longitudinal strain was also obtained by a displacement
trasducer set up outside of triaxial cell. An interesting test result
is that it is impossible to stably control the strain softening
behavior in over confining pressure ¢»=300kg/cm?® rather than in
uniaxial because of brittleness. The comparison between the local
strains and the apparent one in the strain sofetning region manifests
that the latter strain reflects the plastic shear deformation along
the fracture plane formed in the specimen. It means that the strain
softening is not a intrinsic property of material but depends on the
structure of the specimen.

Secondly, a model for the strain softening was made based on the
test results. The model consists of an elastic cylinder, of length L
and of Young's modulus E, which is cut by a fracture plane
diagonally at an angle 6 to the loading axis. The characteristics of
the plane are represented by normal stiffness Ku and shear stiffness
Kv. The assumption that Ku is infinitely great gives apparent Young's
modulus Ea of the model;

Ea=E: Kv: L/(E-sin® -cos® 9+Kv-L).
Since Kv in the above equation is not applied directly to conventional
triaxial tests, the energy g , necessary to form the fracture plane
in an unit area, was used instead of Kv in this study. Consideration
of energy balance on the model gives

Ea=-E' L- sin@-¢d*/(2g9-E-L- sin6-¢d?),
where ¢d is a difference of residual strength and failure strength ,
and is negative in the strain softening region.

The second equation shows that the brittleness is increased with L
or the absolute value of ¢d. Therefore it reasonably explains the
strain softening behavior that the increase in @3 causes the steeper
slope of stress-strain curves; such a behavior was encounterd in the
present experiment where the absolute value of ¢d increases with ¢35
under 1000kg/cm? and often also in papers by other researchers,
although it is contrary to the behavior which has been considered as
an evident fact from experiments until now.

—325—



