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Finite Element Analysis of Partially Saturated Soil
Considering Pore-air Pressure
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Abstract

A model of solid-water-air coupling in triphasic mixture is compared to that of solid-water coupling in biphasic mixture
with an application to partially saturated soils. Based on thermodynamics, the mathematical framework governing the
behavior of a partially saturated soil is derived by using balance equations, and numerical implementation through
drainage experiment of a sand column is carried out to validate the obtained formulations. The role of the air phase
in the hydro-mechanical behavior of triphasic mixture can be analyzed from the interaction among phases and from
the solid skeleton’s constitutive behavior, and the three-phase model found applications in geotechnical engineering

problems, such as CO; sequestration and air storage in an aquifer.
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