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Numerical study for thermo-hydro-mechanical behavior of ground source heat pump
system using pile foundation

Kimoto, Sayuri
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In this research, a thermo-fluid-mechanics coupled analysis method was
developed, in which the thermal expansion of the ground and the structure (pile foundation), the
thermal expansion and fluid flow, and the coupled behavior of soil skeleton deformation when using a

geothermal heat pump system (energy pile) using pile foundation are investigated. The pile
(reinforced concrete) was modeled as a thermo-elastic solid element, and the ground was modeled as a
three-phase material with the soil skeleton as a thermo-elasto-viscoplastic body. In addition,
using the developed analysis method, the basic mechanical behavior when using geothermal heat when
the pile foundation was installed in the alluvial clay layer, was investigated. The ground model the
material constants were determined referring to the reproduction analysis of the demonstration test
by Laloui et al (2006).
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