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Weathering Characteristics of Granite by Freeze-Thaw Cyclic Test

Yeon-Jun Park, Kwang-Ho You, Kwang-Yong Yang, Ik Woo,
Chan Park and Won-Kyung Song

Abstract. Weathering in nature was simulated by freeze-thaw cyclic test which represents mechanical weathering.
Measured physical properties were elastic wave velocities, absorption rate, volume change and weight change.
Uniaxial compression tests were also conducted before and after the weathering tests. The change in weight and
volume of the specimens were not clearly related to the weathering process, but P, S wave velocities, uniaxial
compression strength and Young's modulus were clearly decreased as weathering progresses. Test result can be
used for the assessment of long-term stability of rock slopes.
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Table 1. Weathering degree of rock mass (Brown, 1981).
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Table 2. Rock types and descriptions.
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Fig. 2. Flow chart for freeze-thaw test.
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Fig. 3. Measurement of temperature by a digital thermometer.

Fig. 4. Measurement of seismic wave velocity.

Fig. 5. Specimen and measuring unit for uniaxial compression
test.
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Table 3. Change in strength and deformability before and after freeze-thaw cyclic test.

Unconfined comp rejsive Young’s modulus (10° kgf/cm?) Poisson’s ratio
Specimen number strength (kgf/em®)

T3 s ul & FHd | FES vl & 34 | B | vE
J1 1750 1417 0.81 4.34 4.05 0.93 0.19 0.19 1.00
12 1710 852 0.50 325 2.12 0.65 0.20 0.29 1.45
I3 1120 1170 1.04 3.72 4.00 1.08 0.29 0.17 0.59
J3-1 860 630 0.73 1.66 1.15 0.69 0.21 0.24 1.14
J-4 735 475 0.65 1.14 0.70 0.61 0.32 0.37 1.16
A\ 1805 1910 1.06 4.59 4.25 0.93 0.17 0.15 0.88
W4 520 345 0.66 0.44 0.32 0.73 0.31 0.40 1.29
Tl 1986 1700 0.86 4.39 4.55 1.04 0.17 0.17 1.00
T2 1650 1295 0.78 4.18 4.14 0.99 0.17 0.16 0.94
T3 716 590 0.82 1.1 1.84 1.66 0.28 0.30 1.07
T4 1013 1096 1.08 1.67 331 1.98 0.19 0.20 1.05
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