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Filtration was produced in a small scale physical model of a granular porous medium of cylindrical shape. The same volume flow was obtained either applying a difference in hydrostatic pressure or in osmotic pressure. In the first case a process of sustained erosion ending in an hydraulic short-circuit was observed, while in the second case the material remained stable. This paradoxical strength behaviour is explained using some results from differential geometry, classical field theory and thermo-kinetic theory. The fracture process of a continuous matrix in a porous medium under the combined effect of filtration and external mechanical loads is then considered. The obtained results can be applied to the flexural and compressive strength of wet concrete.
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