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Targets of the research This work presents the development of a mathemlatind numerical model for the analysis of thefmdro-mechanical behavior of

multiphase porous materials in dynamics [1], asdntplementation in the finite element code COMHESEEdeveloped at University of Padua [2, 3].

In this model, soils are modeled as non-isothemmaltiphase porous media, where interstitial voitithe deforming solid matrix may be filled with ligg water, water

vapor and dry air or other gas. To handle this iplidise system, an analytical multi-scale approashtieen used by the general frame of averagingi¢sed®hase

changes of water (evaporation-condensation, adeargesorption) and heat transfer through condacsiod convection, as well as latent heat transtercansidered.

Theu-p-T formulation is advocated and the governing équaare [1]:
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Linear momentum balance equation of the mixture
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Microscopic view of multiphase material
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Energy balance equation of the mixture
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Water species mass balance equation
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Dry air mass balance equation

Obtained results The formulation and the implemented solution pchge are validated through the comparison widrdiure benchmarks, finite element solutions or

analytical solutions when available. The finitenadat results are plotted in the following pictures.

Isothermal single phase solids model

1. Wave propagation in a solid bar(Sluys, 1992 [4])
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2. Wave propagation problem in a dry soil columr{5]
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Isothermal water saturated model

Dynamic consolidation of a saturated
poroelastic column under harmonic load6]
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Markert [6].
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Validation of the isothermal two phase flow model:

1. Quasi-static drainaggLiakopoulos test)9]

Profiles of saturation versus height: comparison
between the quasi-static (S) and the dynamic
solution (D) at 5, 10, 20 and 30 minutes
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2. Sand column subjected to a step lod8]
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Non-isothermal water saturated model

Quasi-static mechanical consolidation problem
(Aboustit test)
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