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Terzaghi’s Principle states that the total stress acting on a porous material can be decomposed linearly into
a part that acts on the solid porous structure and the fluid pressure. The result of the Terzaghi’s Principle is
that the stress-strain relationship for porous media does not have to be re-constructed for every possible fluid
pressure —increasing the fluid pressure linearly effects the total stress. This Principle assumes there is only
one fluid phase, the solid component and liquid are incompressible, the material is homogeneous, and the
drained compressibility coefficient is constant throughout the range of strains (typically small strains). How
should this be extended for swelling porous materials, where the liquid pressure is not directly measurable?
Here we give a simple derivation, using total differentials and an appropriate choice of independent variables,
and derive a Terzaghi-like principle for swelling porous materials.
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