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STUDY OF PHYSICO-MECHANICAL CHARACTERISTICS OF ROCK
UNDER DIFFERENT FROZEN-THAWED CIRCLE TEMPERATURE
RANGE AND ITS ENGINEERING APPLICATION
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Abstract: The physico-mechanical behavior of granite (sampling from Tibet Yulong copper mine) has been
investigated under different frozen-thawed temperatures in laboratory. The temperature range was classified into 4
groups: —10°C~20°C, —20°C~20°C, —30°C~20°C and —40°C~20°C. Mass loss rate, saturated water absorptivity,
uniaxial compressive strength, elastic modulus, peak strain, poisson ratio and coefficient of freezing and thawing
were measured. The lab results were used to evaluate the stability of the slope of the Yulong copper mine. And
corresponding safety factors of the slope before and after frozen-thawed cycles were calculated and compared.
The results show that the decrease of the temperature lower limit leads to larger mass loss rate, larger saturated
water absorptivity of granite, and larger peak strain, but lower uniaxial compressive strength and lower elastic
modulus. When the lower limit of temperature is below —30°C, the frost-resistance of granite becomes worse. The
temperature range is an important factor for the physico-mechanical characteristics of the rock under
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freezing-thawing cyclic effect. This study is useful for analyzing slope stability under the influence of

freeze-thaw.
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reduction method
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Table 1 Quality of the rock samples under dry and saturated conditions
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TRUR MUKEE TREE WKERE TREE WKEE TREE KRR
HG-6 523.05 523.76 522,51 523.82 522.50 523.96 522.50 524.02
-10 HG-17 522.88 523.68 522.38 523.71 522.36 523.85 522.35 523.86
HG-9 509.65 510.39 509.12 510.47 509.09 510.51 509.09 510.53
HG-4 523.59 524.37 523.04 524.42 523.00 524.60 523.00 524.68
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HG-2 513.98 514.69 513.39 514.85 513.27 515.08 513.19 515.09
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Fig.3 Saturated water absorptivity vs freezing-thawing cycles
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Fig.6 Typical stress-strain curve
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Table 2 Experimental result before and after frozen-thawed circles

L FIRICC) SR : TR 3% /MPa : B E/GPa : bELN 24

TS A SEIGH FHME TIE P
HG-101 126.12 50.66 0.17

5 R — HG-102 110.24 118.56 41.15 45.33 0.18 0.17
HG-105 119.33 44.18 0.17
HG-6 100.02 40.98 0.19

-10 HG-17 106.42 101.05 36.21 38.53 0.16 0.18
HG-9 96.70 38.40 0.18
HG-4 98.58 38.37 0.21

-20 HG-11 94.92 97.73 32.92 36.57 0.20 0.20
B HG-18 99.70 38.42 0.19
HG-1 84.70 30.20 0.23

-30 HG-13 89.07 88.84 36.07 33.13 0.20 0.22
HG-14 92.75 33.13 0.22
HG-2 87.49 32.42 0.23

—40 HG-7 81.73 83.34 32.52 31.24 0.24 0.23
HG-16 80.79 28.77 0.23
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Table 4 RMR values after frozen-thawed circles
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Table 5 Mechanical parameters of rock before frozen-thawed
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Table 6 Mechanical parameters of rock after frozen-thawed
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Fig.10 FLAC®® mesh model
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Fig.11 Temperature distribution of frozen rock
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Fig.12 Plastic zone distribution when the slope is instability
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Fig.13 The calculated result when the rock is treated as single

lithology in frozen-thawed scope
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