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Abstract: Freezing-thawing damage to rocks is one of the natural disasters that cannot be ignored in engineering
construction in plateau regions. Under the action of freezing and thawing, uneven shrinkage of rock minerals and
freezing of pore water lead to rock damage caused by pore expansion in rocks, which poses a great threat to
engineering stability. In recent years, many researchers have conducted a lot of researches on rock properties under
freezing-thawing conditions through theoretical and experimental methods. However, most of the previous studies
focused mainly on sedimentary rocks such as sandstones, and very few studies were involved in freezing-thawing
of granites in highland alpine regions. In this study, the granite on the landslide area was subjected to uniaxial

compression, resistivity and electron microscope scanning (SEM) tests to discuss the damage of granite after
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multiple freezing-thawing cycles by simulating the cold climate changes on the plateau under freezing-thawing

cycles. From the macro and micro multi-scale studies it can be found that: (1) the change of granite quality during

freezing-thawing cycles tends to decrease, then increase and finally decrease, which is related to the dual effect of

particle drop on the surface of the specimen and the expansion of internal fissures caused by freezing-thawing

cycles. (2) As the freezing-thawing cycles increase, the uniaxial compressive strength, elastic modulus and

cohesion of granite all show a non-linear decay, while the internal friction angle only fluctuates slightly around the

mean value. (3) When the number of freezing-thawing cycles increases, both the freezing-thawing damage factor

and the total damage factor under the coupling of freezing-thawing and load increase, which indicates that the

number of freezing-thawing cycles has a greater influence on the strength of granite. The results of the study can

provide a reference basis for measuring the freezing-thawing strength characteristics of granite in engineering

construction in the plateau region.

Keywords: freezing-thawing cycles; granite; SEM; resistivity; fractal dimension; damage factor; Sichuan-
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Fig. 1 The Luanshibao landslide and the sampling site

AR 4 TR Rl 36 07 vk A fE ) (GBY/T 50266—
2013), il & ] 2 YR RlE BR 5 7 27 D i A 1 R
HAARERE, HAE R 50 mm, & 100 mm, $22ZEA KT 0.3 mm,
XN TS 0 5 R AL b ] o 22 S 8 R B 3 o3 A
FEHIH 28 P I8 X AR U 2B 1 8 3 AH I 1 A B
AR, I B e bR . S T AR IR Y 3 S 5K
B AT SRR, a5 AT IR, RS AL K A AR Y)
B C e ANV R U=

R1 EREHNWENFMER

Table 1 Basic physical properties of the granite specimen
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Fig.2 Granite petrographic features under the
polarized light microscope
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Fig. 3 Resistivity testing device
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Table 2 Quality changes of marble specimen after
freezing-thawing
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Fig. 4 Quality changes of marble specimen
after freezing-thawing
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Fig. 5 Changes in granite resistivity after

freezing-thawing cycles
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Fig. 6 SEM images of freezing-thawing granite
( magnification is 400 )
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Fig. 7 Fractal dimension of granite in relation to the
number of freezing-thawing
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Fig. 10 Failure modes of granite under uniaxial compression
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