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Deterioration Laws of Mechanical Properties of Freeze-Thaw
Andesite Under Different Confining Pressures
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Abstract: To address the challenge of freeze-thaw instability of rock slopes in alpine mining areas, the andesite from a
slope in a mining area in Ngari of Xizang was taken as the research object. Through freeze-thaw cycle tests, uniaxial
compression tests, and triaxial compression tests, the deterioration laws of the mechanical properties of freeze-thaw
andesite under different confining pressures were obtained. The results show that with an increase in the number of
freeze-thaw cycles, both the compressive strength and shear parameters of the andesite exhibit a decreasing trend, and
the deterioration degree gradually increases. Under unconfined conditions, the failure mode of the andesite evolves from
splitting failure to mixed splitting-shear failure with an increase in the number of freeze-thaw cycles, accompanied by an
increase in cracks. When confining pressure is applied, it enhances the compressive capacity of the rock to a certain
extent. As the confining pressure increases, the failure mode gradually transitions from brittle failure to shear-slip failure.
After a higher number of freeze-thaw cycles, radial crack propagation develops, accompanied by obvious spalling
phenomena.
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Fig.1 Freeze-thaw cycle test scheme
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Fig.2 Typical stress-strain curves combined with failure modes after different freeze-thaw cycles
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Fig.3 Triaxial compression stress-strain curves after different freeze-thaw cycles and with different confining pressure
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Fig.5 Variation laws of compressive strength of andesite
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