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ROCK FRACTURE/SHEAR VELOCITY/TRIAXIAL/DILATION

The objective of this study is to laboratory determine the effects of shear velocity on
the peak and residual strengths of fractures artificially prepared in granite, sandstone and
marl. The primary effort involves performing triaxial shear tests with confining stresses up to
18 MPa using a polyaxial load fame. Both tension-induced fractures and saw-cut surfaces are
tested. The shear displacement velocities very from 1.15x10°to 1.15x10° mm/s. The results
indicate that the peak and residual shear strengths proportionally decrease with shear velocity.
The shear velocity effects pronounce more on the fractures with high JRC values. This holds
true for both peak and residual shear strengths. Shear strength of smooth fractures tends to be
independent of the shear velocity. An empirical shear strength criterion is derived to
explicitly incorporate the effects of confining pressure and shear velocity. The proposed
criterion allows a reasonably good transition from the high confinement shear strengths to the
unconfined condition (direct shear test). The criterion is useful for predicting the shearing
resistance of rock fractures under displacement velocities and confining pressures beyond

those used in this study.
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