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Fig.1 Water characteristic curve of weathered granite at
25cm depth of bare slope in Tanakami mountain
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Table 1 Condition of experiment for the change of pore structure due to freeze-thaw

Initial porosity Initial volumetric Initial saturation ratio
Case Sample No.
Ng water content 6, S (%)
I-1 0.33 0.33 100
Casel 1-2 0.28 04=0 0.28 100
1-3 0.27 0.27 100
-4 0.27 0.24 90
Case2 I-5 0.30 0y=0, 0.26 86
1-6 0.29 0.25 85
I-7 0.34 0.33 98
Case3 1-8 0.30 60=6, 0.29 96
1-9 0.30 0.29 95
1-10 0.33 0.20 60
Case4 0¢=0e0
1-11 0.30 0.18 60
1-12 0.33 0.07 20
Caseb 1-13 0.31 60=0 0.06 20
1-14 0.29 0.06 20
. 5 i .
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Fig.2 Relation between the ratio of porosity during
freezing to porosity before freezing(n,/ny) or between the
ratio of porosity after freezing to porosity before
freezing(n,/ng) and saturation ratio
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Fig.4 Measurement of volume of weathered rock just
before breaking
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Table 2 Condition of experiment for occurrence of needle ice

Case Sample No. Inlt.lal WaFer supply Repetition of Appearan.ce of
porosity n in tray freeze & thaw needle ice
Case6 | 0.34 Before and during freezing 1 Appear
Case? 11-1 034 Before freezing 1 Appear
11-2 No supply 1 Not appear
Case8 11 0.32 Before and during freezing 1 Appear
Case9 V-1 0.32 Before freezing 1 Appear
V-2 No supply 1 Not appear
Casel0 V 0.29 Before and during freezing| 1 Appear
Casell VI 0.29 Before and during freezing 4 Appear
Casel2 VIl 0.29 Before freezing 2 Appear
Casel3 VIl 0.28 Before freezing 5 Appear

Tray covered

Specimen with adiabator

Photo 2 Appearance of needle ice
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Fig.6 Relation between repetition of freeze-thaw and
initial porosity
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Study on Changes of Pore Structure and Water Flow in Weathered Bedrock
due to Freeze and Thaw Action

Hiroaki IZUMIYAMA*, Daizo TSUTSUMI and Masaharu FUJITA

*Graduate School of Engineering, Kyoto University

Synopsis

In order to explain the mechanism of the breakdown of weathered bedrock due to freeze and thaw
action, some experiments relating to the pore structure were conducted using weathered granite rocks
sampled in Tanakami Mountain, Shiga prefecture. It is cleared that the porosity of weathered granite
gradually increased because of freeze and thaw action and the ice lens developed under conditions that water
supply is enough and the porosity is larger than a threshold value. In addition, the water flow during freezing
and the heat transfer considering the depth distribution of volumetric water content was simulated. It is also
showed that the water flow from unfrozen layer to frozen layer and the importance of water content at heat

transfer analysis.

Keywords: freeze and thaw, rock breakdown, pore structure, water flow
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