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Abstract

In this study, we evaluated the behavior of frozen soil using an electrical resistivity survey method—a nondestructive
technique—and examined its characteristics through field experiments. Frozen soil was artificially prepared by injecting
fluid to accelerate the freezing process, and naturally frozen soil was selected in a nearby area for comparison. A
dynamic cone penetration test (DCPT) was performed to compare the reliability of the electrical resistivity survey,
and time-domain reflectometry surveys were performed to assess the moisture content of the ground. Field experiments
were conducted in February—when the atmosphere temperature was below freezing—and May—when the temperature
was above freezing. This temperature-compensated method was used to determine reliability because the behavior of
frozen soil depends on the underlying temperature. In the resistivity survey method, a section of high electrical resistivity
was observed under freezing conditions due to the frozen water and converted into porosity. The converted porosity

was compared with the porosity inferred from the DCPT, and the results showed that the measured electrical resistivity

was valid.
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Fig. 1. A schematic diagram of field exploration
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