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Abstract: In order to explore the degradation law of typical rock along Sichuan-Tibet traffic corridor under freeze-thaw cycles,
granite, gneiss and sandstone of Changdu-Linzhi section of Sichuan-Tibet traffic corridor were selected as the test objects, and the
loading and unloading tests of rock with different freeze-thaw cycles were carried out. The results show follows: (1) With the
increase of freeze-thaw cycles, the loss rate of rock compressive strength is 30% , the cohesion decreases by 18.4% , the internal
friction angle decreases by 10.5%, the elastic modulus decreases gradually, and the Poisson’s ratio increases gradually. (2) In
triaxial compression test, the deformation modulus of rock sample presents the degradation law similar to compressive strength.

Freeze-thaw action has the most obvious degradation effect on sandstone, followed by gneiss and granite, which is proportional to
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the compressive strength of rock, and the degradation range of deformation modulus is larger than that of compressive strength. (3)
Compared with compression test, in unloading confining pressure test, freeze-thaw cycle also has degradation effect on unloading
amount of rock, and the rock degradation is not obvious when the unloading degree is small. With the gradual increase of unloading
amount, when the unloading amount is greater than 80%, the deformation modulus of rock decreases exponentially and the
Poisson’ s ratio increases exponentially. (4) With the increase of freeze-thaw cycles, the number of cracks caused by tensile and
shear failure increases in triaxial compression tests. The rock of unloading confining pressure test is mainly tensile failure. When the
number of micro-cracks increases, the degree of irregularity increases, and the cementation state between mineral particles
becomes worse. (5) According to the comprehensive test results, freeze-thaw action has the strongest deterioration effect on
sandstone, followed by gneiss, and the weakest is granite.

Key words: Sichuan-Tibet traffic corridor; loading and unloading test; freeze-thaw cycle; mechanical property; deterioration law;

geotechnical engineering.
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Fig.1 Traffic location map of Changdu-Linzhi section of Sichuan-Tibet traffic corridor
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Table 1 Main mineral components of each rock
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Ak J5 A 3.2
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J A A 32.6
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(= A 59.0
Cppe 25.8
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Table 2 Water content parameters of each rock
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Curves of shear strength parameters versus freeze-thaw cycles
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Table 4  Parameters of rock cohesion and internal Table 5 Degradation of rocks after freezing and thawing
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Fig.4 Stress-strain curves of granite under different freeze-thaw cycles
a.0,—3 MPa; b.o,=—6 MPa; c.0,=9 MPa
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Fig.5 Stress-strain curves of sandstone under different

freeze-thaw cycles under confining pressure of 3 MPa
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Fig.6 Change trend of elastic modulus (a) and Poisson’s ratio (b) of granite with freeze-thaw cycles
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Fig.7 Failure photos of granite samples under 3 MPa confining pressure
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Fig. 8 Failure photos of gneiss specimens under confining pressure of 3 MPa
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Fig.9 Failure photos of sandstone samples under confining pressure of 3 MPa
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Fig.10  Micro morphology of granite under different freeze-thaw cycles at 1 000 times
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Fig.11 Micro morphology of gneiss under different freeze-thaw cycles at 1 000 times
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Fig.12 Micro morphology of sandstone under different freeze-thaw cycles at 3 500 times
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Table 6 Failure confining pressure parameters of rock unloading confining pressure test
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