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Variations of Physico-Mechanical Properties of the Cretaceous Mudstone in
Haman, Gyeongnam due to Freeze-Thaw Weathering

Um Jeong-Gi, Shin Mikyoung

Abstract An experimental study of accelerated weathering on mudstone sample specimens from Haman, Gyeongnam
was performed to investigate the variations of physico-mechanical properties of deteriorated rocks due to freeze-thaw
weathering. Each complete cycle of freeze and thaw lasted 24 hours, comprising 2 hours of saturating in vacuum
chamber, 8 hours of freezing at -16£1°C and 14 hours of thawing at room temperature. Total of 55 cycles of
freeze-thaw were completed with measuring the index properties as well as geometries of microfractures. The
measured specific gravity and P-wave velocity found to decrease with increasing freeze-thaw cycles. On the other
hand, absorption ratio and effective porosity were continuously increased with increasing freeze-thaw cycles. It was
found that the index properties of deteriorated sample specimen depend on its initial properties and flaws in rock.
The size and density of the traces of the microfracture on slab specimen exhibited abrupt changes after 30 cycles
of freeze-thaw weathering. The results obtained in this study show that the box fractal dimension (Dp) given in
this paper has the strong capability of quantifying the size and density of the microfracture.
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Fig. 1. Photographs of selected sample specimens; (a) red mudstone and (b) gray mudstone
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Table 1. Pre-test sample index properties

Specimen Gs A n Vp
ID (%) (%) (m/sec)
R-1-1 2.72 0.03 0.08 4607
R-1-2 2.71 0.09 0.24 4874
R-2 2.73 0.06 0.15 5100
G-1-1 2.71 0.11 0.29 4527
G-1-2 2.70 0.07 0.20 4776
G-2 2.70 0.12 0.31 4469
G-3 2.69 0.27 0.72 5165

R: red mudstone, G: gray mudstone,
Gs: specific gravity, A: absorption ratio,
n: effective porosity, Vp: P-wave velocity
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Fig. 2. Specific gravity with respect to freeze-thaw cycles;
(a) red mudstone and (b) gray mudstone
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Fig. 3. Absorption with respect to freeze-thaw cycles; (a)
red mudstone and (b) gray mudstone
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Fig. 4. Porosity with respect to freeze-thaw cycles; (a) red
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Fig. 7. Selected examples of microfracture distribution on 3%3 cm slab specimens due to freeze-thaw weathering
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