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MODELING PORE WATER MIGRATION UNDER FREEZING CONDITION AND
CONSIDERATION OF ITS EFFECT ON NEEDLE ICE GROWTH
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Hiroaki IZUMIYAMA, Daizo TSUTSUMI and Masaharu FUJITA
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During the bedrock freezing and thawing, pore water flow within bedrock is important for needle ice
growth as well as bedrock weathering. To simulate saturated-unsaturated pore water flow in freezing
media, a mathematical model is developed. In the model, water retentiveness and hydraulic conductivity
of freezing porous media are hypothetically decided from that of non-freezing porous media considering
change of effective pore size distribution due to pore water freezing. The model is applied to decomposed
granite soil in Tanakami Mountain, Shiga Prefecture, and the effects of pore water freezing rate and
saturating condition on the water flow from unfrozen zone to frozen one were investigated. Results
indicate that pore water flows more rapidly when pore water freezing rate is slower and groundwater level
is higher. Under this condition of slower pore water freezing in bedrock with higher water content, needle
ice development can easily occurs and sediment may be actively produced.

Key Words : Freeze and thaw action, rock breakdown, water migration, needle ice, pore structure
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