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Estimation of Weathering Characteristics of Sandstone
and Andesite by Freeze-Thaw Test

Seong-Seong Kang, Jong-In Kim, Yuzo Obara, Atsuo Hirata

Abstract Variations of physical properties such as weight loss rate, wave velocity and uniaxial compressive strength
after performing freeze-thaw cyclic test were measured in order to define weathering characteristics of sandstone
and andesite. Weight change in specimens of the two rocks decreased with increasing the repetition number of
freeze-thaw cyclic test. In particular, weight loss of andesite specimens was very irregular. P-wave velocity of
sandstone specimens decreased more than 5%. On the other hand, P-wave velocity of andesite specimens do not
vary up to 500 cycles and decreased more than 5% after 1000 cycles. This implies that the sandstone are easily
weakened and loosened by weathering processes, while the andesite are relatively strong. In addition, the wave
velocity changes of the andesite specimens coincident with the weight change. Uniaxial compressive strengths of
the sandstone specimens slightly decreased at the early stage of the freezing-thawing cyclic test, then tended to
be irregular after 64 cycles. In conclusion, the rock specimens showed smaller weight loss, less had lower strength
reduction rate.

Key words Weathering characteristics, Freeze-thaw, Weight loss rate, Wave velocity, Uniaxial compressive strength
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Fig. 1. Schematic diagram of freeze-thaw cyclic test machine.
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Table 1. Initial physical properties of sandstone and andesite (UCS: Uniaxial compressive strength, BTS: Brazilian tensile

strength)
Sample Density Porosity P-velocity (km/s) ucs BTS
(gem’) (%) Dry Wet (MPa) (MPa)
sandstone 2.50 9.51 2.65 3.20 70 46
Andesite 251 7.08 4.49 4.64 120 7.6
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Fig. 2. Temperature-time curve of brine and andesite.
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Fig. 3. Relationship between weight loss and cycle in sandstone
specimens.
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