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Study on Underground Storage Tank for Liquefied Natural Gas (Part 7)

~——>Strength and Deformation of Frozen Soils

Kiyoshige Nishibayashi Takayuki Ueno

Tetsu Sato

Abstract

The ground surrounding an underground LNG storage tank freezes because of the
cold energy of LNG (—162°C). It is necessary for strength and deformation of frozen
soils to be studied for calculation of stresses in ground. In this paper are described studies
on influence of temperature, strain rate, and water content ratio on strength and deformation
of frozen soil using a cryogenic monoaxial compression testing machine made by the authors.
As a result of the tests the following were disclosed. (1) Strength and modulus of deforma-
tion increase with lowering of temperature and can be approximated by the experimental
formula gqy=a+b(—8)+c(—0)2+d(—80)% (2) Strength and modulus of deformation in-
crease with increments of strain rate, and are linear on logarithmic paper. (3) In case
of frozen clay, the water content ratio influences the stress-strain curve, but unconfined
compressive strength comparatively little.
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