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Understand how the porous and elastic multi-scale surface texture
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Method overview

Direct numerical simulations are often not feasible due to extreme
computational requirements

How to do this mathematically without free parameters?
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Additional information in book2

2Mei, C. C. & Vernescu, B., Homogenization methods for multiscale mechanics, World
scientific (2010)
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Governing equations

Interface conditions

Interface treatment is non-trivial
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3Lacis, U. & Bagheri, S., A framework for computing effective boundary conditions at the
interface between free fluid and a porous medium, J. Fluid Mech. 812, 866-889 (2017)
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Governing equations

Interface conditions, stress

» Natural way to match free fluid and poroelastic material

» We propose to use the total stress continuity
1 1

ef - 0 AT — - N fr— — —_— i AT N

{C > (Vv—i—(Vv) ) ap } f [ pd + Re (Vu+(Vu) )} f
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» Current model can add — (anisotropic) porosity, (anisotropic) elasticity
» Examples in nature — mostly anisotropic
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» Most examples from nature — anisotropic
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Extending the model

» Complement the model with two-phase flow
» Investigate response to shear, pressure, ...
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Questions and discussion
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