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Heat Transfer Equation and Finite Element Analysis Considering
Frozen Ground Condition the Cyclic Loading
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ABSTRACT

When the ground temperature drops below 0C, wet soils expand due to the ice formation in their porous space. This results
in frost heave which causes structural stability problems. Frost heave is attributed by several factors such as physical soil
properties and heat transfer including pore water phase change. Due to the complex physical phenomena, reliable and verified
multi—dimensional numerical models for frost heave problems are still in a research stage.

This study presents an efficient and simple method of overcoming numerical problems associated with sudden jump of heat
capacity due to the phase change from water to ice in the pore space. This paper proposes heat transfer equation and finite
element method when the saturated soils or porous rocks are subjected to freezing. Numerical analyses using the proposed
method agree well with the known closed form solution and the laboratory test results.
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