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CHARACTERISTICS AND MECHANISM OF OCCURRENCE OF
STRESS THRESHOLDS AND CORRESPONDING STRAIN FOR
HARD ROCK

ZHOU Hui, MENG Fanzhen, ZHANG Chuanging, YANG Fanjie, LU Jingjing
(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of
Sciences, Wuhan, Hubei 430071, China)

Abstract: The physical significance and the calculation methods of stress thresholds(the crack initiation stress o, ,
the crack damage stresso,, and the peak stress o, ) for rock were summarized in detail. The conventional triaxial
compression tests at various confining pressures were conducted on the typical hard rock of granite and marble.
The threshold values o, o4ando; together with the axial, lateral and volumetric strains corresponding to the
stress thresholds under various confining pressures were calculated and analyzed. The characteristics and the
mechanism of occurrence of the axial and lateral strains were the focus of the discussion. The ratios of o /oy ,

o,lo,, o4lo, wasfound in the range of 0.10 - 0.19, 0.40 - 0.59, 0.77 - 0.82 for granite respectively, and in
the range of 0.10 - 0.25, 0.47 - 0.64, 0.82 - 0.92 for marble under different confining pressures. The difference of
stress ratios for different rocks or for the same kind of rock but sampled at different locations may be due to the
mineral compositions, geological environments and excavation damage. The stress thresholds and the corresponding
axial strain of the two rocks increased approximately linearly with the confining pressure. The lateral strain
increased slowly when stress was below o, but increased sharply after o, was exceeded. The axial strain showed a
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trend of steady increasing in the entire loading process. The relationship of the confining pressure, o and the
volumetric strain corresponding to o, were interrelated inherently, which was fitted with a linear relation or a

quadratic polynomial.
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