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Figure 1 Freezing temperature test diagram
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Figure 2 Temperature-time curve during soil freezing with different salt content
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Figure 3 Relationship between freezing temperature

and supercooling temperature of different saline soils
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Figure 4 Freezing and cooling curves of soil with

different initial moisture contents
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Table 2 Fitting coefficient of freezing and supercooling temperature with water content
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Figure 7 Relation curve of thermal conductivity and initial moisture content of saline soil
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Experimental Study on Freezing Temperature and Thermal Conductivity of

Salty Frozen Soil

JIN Yijie, TAO Yong, ZHANG Ting, YANG Ping
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Abstract; The purpose of this study was to reveal the effect of salt content and initial water content on the thermal
physical properties of silty clay, the freezing temperature and thermal conductivity of silty clay with distinct salt con-
tent and water content were measured by indoor temperature test, and the effects of distinct factors on freezing tem-
perature and thermal conductivity of silty clay with distinct salt content and water content were revealed. The results
demonstrated that; The freezing temperature and supercooling temperature of NaCl salty silty clay permafrost dimin-
ished linearly with the increase of salt content, while the freezing temperature and supercooling temperature of
Na,SO, salty silty clay permafrost first diminished and then increased slightly, and the thermal conductivity of both
salty silty clays diminished with the augment of salt content. At the moment of the initial water cut was inferior to the
saturated water cut,there was a positive correlation between initial moisture content and freezing temperature and
thermal conductivity ,and the moisture rate was the dominant element that could affect the freezing temperature, and
after it surpassed the saturated water cut, the salt content became the dominant element. When the rate of water
close to the liquid limit, the thermal conductivity of the two saline soils increased tardily. At the same time, the
empirical formulas of freezing temperature and thermal conductivity in different conditions were given, and the wa-
ter-salt-temperature variables were linked with freezing temperature and thermal conductivity, which could provide a
reference for engineering construction in salty soil distribution areas.
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