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Interpretation of consolidation characteristics in a saturated fine-grained soil
by the amount of frozen / unfrozen water
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Abstract
The purpose of this study is to understand the relationship between the amount of frozen /
unfrozen water in a saturated fine-grained soil and its consolidation characteristics. In this
study,we compared and examined the relationship between the frozen / unfrozen void ratio and
the geotechnical engineering properties (compression index, coefficient of permeability and
coefficient of volume change) of a fine-grained soil (Shirotsuchi clay). It was revealed that the
newly proposed frozen void ratio was related to the geotechnical engineering properties, and
the unfrozen void ratio has no relation to them. Therefore, it was considered that the free water

represented by frozen void ratio governs the consolidation characteristics.
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