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Abstract

With the rapid development of tunnels and underground space to the deep in China, it is of great
significance to deeply understand the mechanical characteristics and damage and fracture me-
chanism of rock around caves under high stress for the construction design and safety protection
of rock underground engineering. The research progress of rock damage and fracture mechanism
under high stress is introduced from three aspects: mechanical properties, acoustic emission cha-
racteristics and damage and fracture mechanism of deep buried rock. 1) At present, studies on
rock deformation, strength and failure characteristics under different stresses, loading and un-
loading rates have been relatively mature, but there are relatively few studies on rock mechanical
properties and micro-fracture mechanisms under complex environments such as multi-field
coupling. 2) The research on inversion of rock fracture characteristics and prediction of precursor
points by using the variation law of acoustic emission characteristic parameters has been rela-
tively mature, but the research on acoustic emission characteristics in the residual stage of rock
after peak and the normalization of rock damage theory by using acoustic emission characteristic
parameters are still in a constantly improving exploration stage. 3) Currently established rock
statistical damage constitutive models take into account the anisotropy of rock materials, which
makes the calculation results of the models more practical, but most of them are still in the theo-
retical stage and need to be combined with laboratory or field tests for verification.
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Figure 1. Stress distribution in rocks surrounding the tunnel [14]
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Figure 2. Curve of stress threshold value changing with
confining pressure [24]
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Figure 3. Schematic diagram of AE parameters [40]
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