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Abstract:

A porous material is a solid skeleton with a network of connected voids with a wide distribution of
sizes. This distribution dictates a rich variation for the fluid velocities between the voids that affect
reaction between chemicals, deformation of the solid skeleton, and mixing between miscible phases.
In this seminar, [ will briefly explore the experimental and computational work we do on the porous
medium's flow, mixing, reaction, and deformation. Yet, I will specifically focus on how fluid injection
raises the pore pressure within the porous rocks while deforming them. This coupling is not fully
validated for risk assessment as experimental studies of rocks are usually limited to postmortem
inspection and cannot capture the complete deformation process in time and space. We investigate
injection-induced elastic expansion of a unique rock-like medium mimicking the deformation of
sandstone and show that pressurized flow through a porous medium will result in a non-uniform
expansion following the local pore pressure changes. We fully model this coupling using the theory
of poroelasticity. As our porous medium has the same deformation scale as real rock, our conclusions
are applicable to injection-induced underground expansion. We further investigate the rock-like
material's transition from elastic to plastic deformation through in-situ deformation and by the change
in the porous media's irreversible permeability.
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