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In this study, we conducted laboratory experimental studies focusing on 1)
deformation induced by chemical osmotic processes, and 2) deformation caused by spatially
heterogeneous two-phase flow through porous medium under extremely slow fluid flow regimes. The
samples used were argillaceous rocks because these rocks are expected to function for flow barrier
in subsurface. For the theoretical analysis, we applied the theory of poroelasticity extended to
two-phase fluid flow condition and the theory of semi-permeable membrane behavior of rocks. Then, we

developed a model to explain the laboratory experiments, and also developed a numerical simulation
code to quantitatively evaluate the rock behavior. Finally, we integrated the laboratory-based,
theoretically-based, and numerically-based approaches to discuss rock physical behaviors of
argillaceous rocks under extremely slow fluid flow conditions.
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