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Abstract

The lecture presents the formulation of the mechanics of a fluid-saturated porous medium where
the porous skeleton can undergo hyper-elastic deformations. The modelling has potential
applications in the study of highly deformable biological tissues including brain matter, synthetic
materials impregnated with fluids and highly deformable porous solids used as tactile sensors,
where the fluid can be the air present in the void space. Conventional treatments of soft biological
materials assume the applicability of classical hyperelasticity. The presence of the saturating fluid,
however, completely changes the character of the modelling approach, in that the partitioning of
stresses between the fluid and the porous skeleton needs to be addressed. The flow of the saturating
fluid, induced by hydraulic gradients, is an added consideration. The presentation summarizes
recent analytical results for canonical problems involving one-dimensional strains, pure shear and
expansion of annuli. The role of these developments in the validation of computational schemes
that can ultimately be used in the solution of problems with complex geometries is also discussed.
The material presented in the plenary lecture is a summary of recent articles [1-4] on the topic.
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