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Study on Underground Storage Tank for Liquefied Natural Gas (Part 8)

——Strength and Deformation of Ice

Kiyoshige Nishibayashi Takayuki Ueno
Tetsu Sato

Abstract

When the freezing is progressing in the ground, water is drawn to the freezing front
and ice lenses are created. This is prominent in cohesive soil consisting of small grains.
Ice lenses are not formed in sand because pore water simply freezes. The existence of
ice which strengthens the binding force between soil particles is one of the influential
factors related to strength and deformation of frozen soil. In this paper are described
studies on the influence of temperature and strain rate on strength and deformation of ice
by means of unconfined compression tests. The following are disclosed as results of the
tests. (1) Strength increases with decrease in temperature and increase in strain rate in
tne range of —5 to —50°C and 1 to 0.005%/min. (2) An ice lens has anisotropy and
the ratio of strength in the direction of advance of freezing (q;,) to strength in the hori-
zontal angle to the direction of advance (qm) is 1.5 to 4.0. (3) Strength of ice in con-
crete-like form is almost the same as (qq) under the conditions of the same temperature
and same strain rate.
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