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The objective of this study is to determine compressive strength and
deformability of small-scale rock mass models with different joint sets and frequencies
under confining stresses up to 12 MPa. The cubical sandstone specimens (55%55x55
mm?) with joint sets simu]ated by tension-induced fractures are compressed to failure
using a polyaxial load frame. The equivalent joint frequencies range from 36 and 54
joints per meter. Results indicate that the larger numbers of joint frequencies and joint
sets show the lower compressive strengths of the specimen. This is true for all confining
pressures. The increase of the specimen strength with the confining pressure tends to
be non-linear, particularly for the ‘three joint sets specimens. For single joint set
specimens, the compressive strength of the specimens with joints normal to major
principal stress axis always shows greater strength than those with joints parallel to
major principal stress axis. The lowest compressive strengths are obtained when the
joint planes making angles of 45° with the major principal stress. The Hoek-Brown
(1980), Sheorey et al. (1989), Yudhbir et al. (1983) and Ramamurthy-Arora (1994)
strength criteria give equally good correlation with the test results, showing R%>0.9.

For one joint set specimens, the deformation moduli in direction with parallel to the
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joint planes are higher than those in direction with normal to the joints planes. For three
joint set specimens, the deformation moduli are similar for all principal directions. The
deformation modulus decreases with increasing joint frequency, and tends to increase

with the confining pressure.
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