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Micro-Damage Mechanism of Sandstone Fracture Under
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Abstract: The sandstone samples were taken as research objects to study the damage and degradation
mechanism of rock under fluid-solid coupling. The fluid-solid coupling experimental system was used to perform
uniaxial compression, triaxial compression and triaxial creep experiments under the coupling action of axial
pressure and hydraulic pressure. The microstructure characteristics of fractured rock were analyzed by scanning
electron microscopy. The results show that there are more crack cores in the fractured surface of the uniaxial
saturated rock samples under uniaxial compression compared with the dry rock samples. The fractured surfaces
consisted mainly of intergranular ruptures with some transgranular ruptures. With the hydraulic pressure
increasing, the crack cores in the fractured surface of the rock samples decrease, and the shear parallel cracks
increase gradually under triaxial compression. The macroscopic failure mode of rock samples changes from
tensile failure to shear failure. Compared with the rock samples under triaxial compression, the flatness and
smoothness of the fractured surface of the rock samples are poorer, the intercrystal connections are more
compact and the shear crack density and depth increase under triaxial creep.
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Fig. 1  Schematic diagram of stress on rock sample in

fluid-solid coupling system
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Fig. 2 SEM images of dry sandstone fracture with

different magnifications
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Fig. 3 SEM images of saturated sandstone fractures with

different magnifications
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Fig. 4 SEM images of sandstone fractures under 1 MPa

hydraulic pressure with different magnifications
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Fig. 5 SEM images of sandstone fractures under 7 MPa

hydraulic pressure with different magnifications
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Fig. 6 SEM images of sandstone creep failure fractures under

hydraulic pressure of 1 MPa with different magnifications
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Fig. 7 SEM images of sandstone creep failure fractures under

hydraulic pressure of 7 MPa with different magnifications
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