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Effects of Earthquake and Water—Rock Interaction on the Degradation Mechanism
of the Static and Dynamic Properties of Sandstone
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Abstract: This study investigated the typical sandstone from the Jinjiang Landslide in the Baihetan Reservoir area of the Jinsha River.
Triaxial cyclic loading—unloading and wetting—drying cycle tests were adopted to simulate the deterioration effects of seismic action and
water-rock interaction on the mechanical properties of sandstone, respectively. The degradation patterns of dynamic and static parameters
were analyzed, and the deterioration mechanisms were elucidated by integrating microstructural evolution characteristics. The results
demonstrated that: with increasing test cycles, the damping ratio of sandstone gradually increased while the dynamic elastic modulus
progressively decreased , with variations reaching 40.08% and —46.76% at the 12th cycle, respectively; static mechanical parameters
including triaxial compressive strength, cohesion and internal friction angle were all significantly reduced , with maximum degradation
amplitudes of 40.98%, 29.46% and 19.48%, respectively; the failure mode evolved from simple tensile (or shear) failure to conjugate
shear failure, coupled tensile—shear failure and fragmentation. The deterioration of dynamic and static mechanical properties was attributed
to reservoir-induced seismicity and water—rock interaction, which caused cementation loss of mineral particles and the development and
coalescence of pores and fractures. The findings can serve as a reference for rock mass stability assessment in reservoir areas.
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Table 1 Basic physical parameters of sandstone rock sample
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Fig. 1 Schematic diagram of YRK~-2 rock immersion and air-drying tester
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Table 2 Values of various factors in triaxial cyclic

loading and unloading test
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Fig.2 Stress—strain curves of sandstone specimens under cyclic loading—unloading at different test cycles
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Fig. 3 Variation curves of damping ratio and dynamic elastic

modulus of sandstone at different test cycles (N)
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Fig.4 Stress—strain curves of sandstone specimens under triaxial compression at different test cycles
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Fig.5 Deterioration trend of triaxial compressive strength of

sandstone at different test cycles
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Fig.7 Triaxial compression failure mode of sandstone samples after damage at different test cycles under 5 MPa confining pressure
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Fig.8 SEM images of sandstone samples in different test periods before and after cyclic loading and unloading
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