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Loading Effects on Thermal Conductivity of Soils: Particle-Scale Study
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Abstract

The stress condition mainly dominates the thermal conductivity of soils whereas governing factors such as unit weight
and porosity suggested by empirical correlations are still valid. The 3D thermal network model enables evaluation of
the stress-dependent thermal conductivity of particulate materials generated by discrete element method (DEM). The
relationship among dominant factors is analyzed based on the coordination number and porosity determined by stress
condition and thermal conductivity of pore fluid. Results show that the variation of thermal conductivity is strongly
attributed to the enlargement of inter-particle contact area by loading history and pore fluid conductivity. This study
highlights that the anisotropic evolution of thermal conductivity depends on the directional load and that the particle-scale

mechanism mainly dictates the heat transfer in soils.
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