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Rock Mass under Freeze-thaw
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Abstract: The intermittent jointed rock mass in the cold region is prone to instability and failure under
the influence of freezing and thawing. In order to investigate the influence of joint characteristics on the
damage and mechanical properties of rock under freeze-thaw action, intermittent jointed samples with
different joint dips and rock bridge lengths were prepared using similar materials, and freeze-thaw cy-
cle tests were conducted. Through damage analysis and uniaxial compression test on the samples after
freeze-thaw tests, the deterioration characteristics of various samples and their influence on the com-
pressive strength and failure mode were obtained. The results show that the degradation modes of rock
samples with intermittent joints are dominated by flake shedding, supplemented by sample cracking.
There are differences in freeze-thaw damage between samples with different joint characteristics. The
joint characteristics have little relationship with the shedding but significantly impact the crack propaga-

tion. The larger the joint inclination, the less the crack development, and the shorter the rock bridge
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length, the faster the crack penetration. The different crack propagation degrees are the main reasons

for the difference in freeze-thaw damage between samples. Under the influence of differential freeze-

thaw damage, the compressive strength of all specimens generally decreases and shows different

strength loss laws with the change of joint characteristics. In the process of specimen failure, the ductil-

ity is enhanced. The tensile cracks at the joint tip are reduced, and the shear cracks are increased. The

failure mode of some types of specimens and the rock bridge penetration mode changes.
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Table 1 Physical and mechanical parameters of rock-like
material and sandstone
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: - T s
KA (geem ?) MPa MPa H/GPa
FKEA 2.04 40.84 3.19 3.53 0.23
fibis 2.20~2.71 20~170 2~25 3~35 0.1~0.3
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Table 2 Compressive strength loss rate of samples after

freezing and thawing tests
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Table 3 Elastic modulus of samples after freezing and

thawing tests
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Fig.6 Failure mode of samples before and after freeze-thaw tests
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