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Abstract

The conventional triaxial test of the marble samples and the failure test of constant axial pressure
unloading and confining pressure before and after the peak were carried out to study the me-
chanical properties of the rock under different stress paths and the energy evolution law during
the failure process. The hoop and volume strain generated during the unloading process are large,
while the axial strain is small, and the expansion phenomenon is obvious; the confining pressure
suppresses the energy dissipation, thereby delaying the release of elastic strain energy. This phe-
nomenon is found in conventional triaxial. It is particularly obvious in the test, and under the un-
loading path, the elastic strain energy release rate is accelerated, and the model is more violently
damaged; in the conventional triaxial test, the energy value consumed in the strain softening stage
is the most. The unloaded rock sample before the peak consumes the most energy value after the
end of the platform period. After the peak unloading, rock sample is at the end of the platform pe-
riod, the growth rate of the dissipated energy curve is significantly reduced, indicating that before
this, the main shear plane is basically formed, and no more energy is needed.
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Figure 1. Stress-strain curve of conventional triaxial com-
pression test
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Figure 2. Picture of failure of marble samples in conventional triaxial
test
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Figure 3. Total stress-strain curve of rock sample Y01
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Figure 4. Y05 rock sample full stress-strain curve
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Figure 5. Macroscopic failure modes of marble at different unloading rates
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Figure 6. Energy evolution curve of conventional triaxial com-
pression failure test of marble
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Figure 7. Energy evolution curve of constant axial pressure and
confining pressure failure test before peak
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Figure 8. Energy evolution curve of constant axial pressure and
confining pressure failure test after peak
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