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Strength and dilatancy of artificially granulated granite

— As a model of fissured rock mass —-

Saitama University

Ryunoshin Yoshinaka and Toru Onodera

Abstract

In order to know the deformation behaviour and itsrelation to the
strength of fissured rock-mass, triaxial compression tests were perform-
ed with the specimens of granulated granite, which prepared by a techni-
que of heat treatment up to a thousand degrees centigrade from homogeni-
ous fresh granite.

Specimens used were in size of about 50 mm in diameter, 100 mm in
length, and their porosities varied from 0.5 % of untreated granite to
7 %, according to treated temperature. Tests were performed under; (1)
drained condition with saturated specimens, (2) strain’rate of about one
% per an hour, and (3) hydrostatic confining pressure up to 406 kg/cmz.

The results of this study show that: (1) Stress-strain behaviour
under uniaxial loading resembles to the deformation curves of loosened
rock-mass, shown in Fig. 1. (2) The lateral and volumetric deformation
expresses a continuous dilation in whole deformation process, in the
analogous manner as dense granular materials, shown Figs. 2 and 3, but
the magnitude of dilation is basically different from those materials as
shown in Figs. 3 and 4, and modulus of deformation increases remarkablly
with confining pressure as shown in Fig. 2. (3) The maximum diviater
stresses and mean normal stresses normalized, devided by unconfined com-
pressive strength show a linear relationship shown in Fig. 6, for wide
range of stress and porosity (0.3 % - 7 %), this means that the redu-
ction of internal friction angle due to loosening fabrics of granite or
rock mass is rather little, and main reduction takes place in cohesiﬁe
strength. The changes of tensile strength, cohesive strength and un-
confined compressive strength due to increasing in porosity are shown

in Fig. 7.





