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Variation of Engineering Geological Characteristics of Jurassic Granite in
Wonju Due to Freeze-Thaw Weathering
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An experimental study of the accelerated weathering was performed to investigate the variations of physico-
mechanical properties of deteriorated rocks due to freeze-thaw weathering for the Jurassic granite specimens from
Wonju, Gangwon-do. Each complete cycle of freeze and thaw was lasted 24 hours, comprising 2 hours saturating in
vacuum chamber, 8 hours freezing at -20+1°C and 14 hours thawing at room temperature. Freeze-thaw cycles were
implemented with measuring the index physical properties as well as geometries of microfractures. The seismic
velocity was found to decrease with increasing freeze-thaw cycles. On the other hand, absorption tends to increase
with freeze-thaw cycles. In the end, it was concluded that variations of the index properties of deteriorated speci-
men depend on its initial properties and flaws in rock. The size and density of the traces of the microfracture on
slab specimen were changed continuously with increasing freeze-thaw weathering. The results obtained in this study
show that the box fractal dimension(Dp) has the strong capability of quantifying the combined effect of size and
density of the microfractures.
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Fig. 1. Photographs of selected specimens; (a) F group, (b)
MW group and (c) HW group.
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Table 1. Pre-test sample index properties

Seismic Velocity(m/s) Weathering

SN A%) Gs

Vp Vs Grade

G-F-1 010 270 4061 3827
G-F2 010 270 4274 3390 F
G-F-3 010 2.69 4391 3607
G-M-1 1.18 258 2282 1761
G-M-2 115 259 2490 1795

MW
G-M-3 095 258 2476 2030
G-M-4 099 259 2098 1543
G-H-1 215 247 1102 816
G-H-2 2.08 248 1128 932

HW
G-H-3 215 246 1041 841
G-H4 219 246 1046 798

note; A=absorption ratio, Gs=specific gravity
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Fig. 2. Specific gravity with respect to freeze-thaw cycles;
(a) F group, (b) MW group and (c) HW group.
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Fig. 3. Absorption with respect to freeze-thaw cycles; (a) F
group, (b) MW group and (¢) HW group.
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Fig. 5. Photographs, in cross-polarized light, showing minerals in a F grade granite; (a, c) before and (b, d) after freeze-thaw

weathering.
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Fig. 6. Photographs, in cross-polarized light, showing minerals in a MW grade granite; (a, c) before and (b, d) after freeze-
thaw weathering.

Fig. 7. Photographs, in cross-polarized light, showing minerals in a HW grade granite; (a, ¢) before and (b, d) after freeze-
thaw weathering.
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