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Study on the Thermal Conductivity of Frozen Soil Considering
Various Experimental Conditions
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Abstract

In analyzing geotechnical structures, the analysis fields are becoming increasingly diversified. In particular, the need
for predicting the thermal behavior of ground materials has become important in fields related to soil freezing. To ensure
a reliable assessment of the freezing behavior of the ground, considering the variation in the effective thermal conductivity
of soil specimens under various conditions is crucial. In this study, probe experiments were conducted by varying the
porosity, initial degree of saturation, and read time settings of the meter. Next, the factors influencing the effective
thermal conductivity of the frozen sandy soil were evaluated. The experimental results conducted under different porosity
conditions showed a tendency for the effective thermal conductivity of frozen soil to increase as the specimen’s porosity
decreased. However, as the degree of saturation of the specimen increased, the effective thermal conductivity also increased.
The sensitivity of the meter’s read time setting to the measurement of effective thermal conductivity was observed. When
the read time was set to 1 min, the measured values were in a range similar to that obtained in previous studies conducted

in Korea with the same soil specimen.
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Fig. 1. Problems in the existing mold cap and a new design of
the sample holder
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Fig. 3. Experiment setup for measuring the thermal conductivity

Table 1. Thermal conductivity measurement result of standard reference material
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