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Abstract

Some backup analyses of failure slopes in soft rock support that the shear strength in the
failure plane is close to the residual strength of material. In theory, hollow ring shear test is
most appropriate for the determination of a material’s residual strength. However, the
preparation of hollow specimen for a poorly cemented soft rock by traditional approach using
drilling liquid is extremely difficult.\Hence, hollow ring shear test for poorly cemented soft
rock has rarely been attempted. In this thesis, the technique for the preparation of hollow
specimen for poorly cemented soft rock was-suggested. A servo-controlled hollow ring shear
apparatus for soft rock was also developed.. With this servo-controlled apparatus, large
shear-strain torsional ring shear tests for can be conducted in either a constant normal stress
mode or in a constant volume mode. The residual strength of poorly cemented soft rock can
thus be determined correctly.

Using the developed apparatus, a series of torsional ring shear tests were carried out.
The results of the tests verified the capability of the developed apparatus. It was observed the
specimen failed in torsional mode reasonably as expected. The results also show that both the
constant-normal-stress mode and the constant-volume mode ring shear test can be controlled
correctly. The results of hollow ring shear tests under various test modes were compared and
discussed. Further possible modification and refinement of the developed apparatus was also

recommended.



