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Observation of ice lensing in glass-powder medium »
— The relationship between ice lens Growth and water content —

Yoshiko MUTOU, Kunio WATANABEQ), Takeshi IsHizakr” and Masaru MizoGucHr”
1) Department of Bioresources, Mie University, 1515 Kamihama Tsu Mie 514-8507
2) Faculty of Bioresounrces, Mie University, 1515 Kamihama Tsu Mie 514-8507
3) Tokyo National Research Institute of Cultural Properties, 13-43 Ueno Park Taito-ku Tokyo 110-8713
4) Department of Biological and Environmental Engineering, The University of Tokyo,
: 1-1-1 Yayoi Bunkyo-ku Tokyo 113-8657

Abstract: Unidirectional freezing experiments were carried out using a water-saturated porous
medium made from micro-glass particles, in order to obtain the relationship between water
content and formation of ice lenses. In the first experiment, we compared the thicknesses of ice
lenses in the porous media with different initial water content and freezing rate. When the ini-
tial water content was high, thicker ice lenses formed. The thickness decreased with increasing
freezing rate. In the second experiment, we measured the profile of water content in unfrozen
areas. The unfrozen areas were divided into two regions, which have different type of water con-
tent. In the region apart from the growing ice lens farther than 20 mm, initial water content
was maintained regardless of the ice lens growth. In the region extending from the vicinity of
growing ice lens approximately 20 mm into the unfrozen areas, the water content became lower
than initial water content. The water content decreased as the ice lens grew thicker. ' These
results suggest that the local change of water content near the ice lens growth surface due to
the growing affect the ice lensing mechanism itself.
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