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Abstract

In underground caverns, underground mining, and water diversion tunnel projects, the rock mass
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will be directly affected by groundwater. The resulting water inrush accidents are not uncommon
and seriously threaten the safety of the project. The deformation and failure behaviors of the rock
mass under the action of pore water pressure, such as the characteristics of failure behavior and the
law of crack development, are obviously different from those under the condition of no water. In or-
der to gain insight into the macro- and meso-mechanism of complete rock mass deformation and fail-
ure under hydraulic coupling, through collecting and sorting out domestic and foreign documents, the
research progress and results of hydraulic coupling complete rock deformation and failure are sys-
tematically reviewed. The mechanical characteristics of the complete rock mass under hydraulic
coupling are briefly described, and the latest research progress on the deformation and failure me-
chanism of the hydraulic coupling fractured rock mass is analyzed. The application of modern aux-
iliary test techniques such as acoustic emission AE, computed tomography CT and microscopic scan-
ning electron microscopy in the analysis of mesoscopic deformation failure is introduced. It is of
reference significance for evaluating the safety and stability of rock mass engineering.
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Figure 1. Schematic diagram of progressive failure stage under pore water pressure [15]
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Figure 2. Stress-strain curve of rock sample under 10 MPa confining
pressure and water pressure [15]
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Figure 3. Root-like pattern micro-fracture crack [17]
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Figure 4. River-like pattern micro-fracture crack [17]
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Figure 5. Completeness surface map [18]
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Figure 6. Damaged surface map [18]
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Figure 7. The inclination angle of prefabricated cracks under different pore
water pressures is 30° [20]
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Figure 8. The relationship curve of elastic modulus-crack inclination angle
under different water pressure [20]
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Figure 9. Influence of confining pressure on initiation strength of rock
cracks [21]
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Figure 10. Sample under the conditions of 8 MPa confining pressure
and 2 MPa pore water pressure [22]
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Figure 11. The main frequency change of acoustic emission signal during the
rupture of the specimen under anhydrous conditions [23]
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Figure 12. The main frequency change of acoustic emission signal during the
rupture process of the specimen under the action of hydraulic coupling [23]
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Figure 13. 3D reconstruction of rock-like materials [22]
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