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Abstract: Based on the theory of particle flow code, the failure process of tuffaceous sandstone with a pre-

existing circular opening is simulated by numerical experiments under uniaxial, biaxial and triaxial compressions.
And the impact of different loading modes is analyzed from the view of peak strength, microcrack and energy.
The results show that the failure of rock specimen starts around the opening regardless of loading modes. The
deformation of opening under uniaxial compression is different from that under biaxial and triaxial compressions.
And a macro-crack is formed on the side of rock specimen under uniaxial compression. Peak strength of rock
specimen under triaxial compression is larger than that of biaxial compression at the same confining pressure. And
the difference of peak strength between biaxial and triaxial compressions increases with the increase of confining
pressure. Crack-initiation stress decreases with the increase of confining pressure under biaxial compression,
while crack-initiation stress increases with the increase of confining pressure under triaxial compression. The
change process of strain energy can reflect the failure process of rock specimen. And its peak value is greatly
influenced by confining pressure. The change process of dissipated energy can reflect the extent of slip and
friction between microscopic particles. And its change law is related to loading modes and confining pressure.
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