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Abstract

This talk discusses one of the challenges in rock mechanics and rock engineering
- how to obtain accurate post-peak stress-strain curves of brittle hard rocks. It
first reviews some efforts taken by previous researchers in developing rock
mechanics test machines and techniques that address this challenge. Then,
unique features of a newly developed super stiff rock mechanics test machine
called Stiffman are introduced. Complete stress-strain curves of several brittle
rocks are obtained using Stiffman. Compared with conventional test machines,
Stiffman does not cause explosive failures of rock specimens, and the obtained
stress-strain curves all show Class | post-peak deformation behaviors under axial-
strain-controlled loading. The machine also allows rock specimens to reach the
residual deformation stages and thus a proper assessment of the peak, plastic-
strain-dependent post-peak, and residual strengths of brittle hard rocks. The
controversy of Class | and Class Il rocks is discussed. The influence of loading
environment system stiffness on the post-peak stress-strain curves of brittle
hard rocks is also presented.
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