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Fig. 1 Freeze-thaw damage characteristics of samples
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Fig. 2 Stress-strain curves of bedded sandstone
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Fig. 3 Failure modes of bedded sandstone under different confining pressures
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Fig. 4 Failure modes of bedded sandstone after different freeze-thaw cycles
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Fig. 5 Relationship between triaxial compressive strength and freeze thaw cycles
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Fig. 6 Relationship between triaxial compressive strength and confining pressure
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Fig. 8 Relationship between strength anisotropy and freeze thaw cycles
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Fig.9 Relationship between strength anisotropy and confining pressure
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Fig. 10  Failure characteristics of bedded rock in engineering
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Effects of freeze-thaw damage and confining pressure on anisotropy
strength of bedded rock

ZHANG Liang'*, NIU Fujun', LIU Minghao', JU Xin'"’
(1. State Key Laboratory of Frozen Soil Engineering , Northwest Institute of Eco-Environment and Resources, Chinese Academy of

Sciences, Lanzhou 730000, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Bedded rock has a significant bedding plane structure. The direction of bedding plane determines the
anisotropy of rock, and the strength of anisotropy is determined by the difference of rock physical properties and
the connection strength of adjacent layers, its bedding structure nature of the vulnerability to the impact of weath-
ering effects such as freeze-thaw (FT) cycles. In this research, bedded sandstone specimens with different bed-
ding dip angles were tested by rock triaxial test system (GCTS) after 0, 10, 20, 30 and 40 FT cycles and under
confining pressures of 0, 5, 15, 25 and 40 MPa. The test results show that the FT cycles causes cracks in the
rock bedding plane, and shear slip failure along the bedding plane is more likely to occur. After 40 times of FT
cycles, the uniaxial compressive strength of the specimen with 8=0° decreased by 14. 5%, while the specimen
with 8=67. 5° decreased by 57. 9%, which enhanced the inherent anisotropy of the bedded rock. The influence
of confining pressure on rock anisotropy is related to its inherent anisotropy, which shows that with the accumu-
lation of freeze-thaw cycles, the stress-induced anisotropy of rock under confining pressure changes from initial
enhancement to inhibition. This study provides theoretical basis for the design, construction and safe operation
of bedded rock engineering in cold regions.

Key words: bedded rock; freeze-thaw cycle; stress induction; confining pressure; anisotropy
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