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Abstract
The purpose of this study is to assess the permeability of unfrozen part of the freezing earth wall. When the 

ground freezes, an ice lens is generated, and the ground is divided into frozen soil and unfrozen soil with 

this ice lens as the boundary. If the frozen earth wall is maintained for a long period of time, shrinkage cracks 

may occur due to dehydration consolidation of unfrozen soil, and groundwater can flow into the unfrozen 

soil generating water supply that bypasses the frozen earth wall. In this study, the coefficient of vertical 

permeabilities along the ice lens before, during, and after freeze-thaw were experimentally investigated. 

Using the hydraulic conductivity kp obtained in the standard consolidation test, the relational expression 

between the void ratio and the coefficient of permeability was obtained. As a result, the coefficient of 

permeability of the frozen-thawed soil was greater than that in the unfrozen state. In particular, the 

permeability after thawing was the greatest among them. The measured coefficient of permeability was much 

greater than the estimated coefficient of permeability from a consolidation test. Comparing the estimated

coefficient of permeability with the measured value, it was 2 times greater in the unfrozen soil part during 

freezing and 100 times in the frozen-thawed soil. The reason why the measured coefficient of permeability

was greater than the estimated value is, we suppose that the invisible shrinkage cracks generated in the 

freeze-thaw tests works as the water paths.
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