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Abstract. This presentation discusses a novel approach and a finite element technique tai-
lored for the stable coupling of viscous fluid flow within deformable porous materials us-
ing divergence-conforming filtration fluxes. The suggested method relies on utilizing spaces
weighted by parameters, enabling a more precise and resilient examination of both continu-
ous and discrete problems. Additionally, we perform an analysis of the method’s solvability
and establish optimal error estimates within suitable norms. These error estimates are demon-
strated to remain reliable even when dealing with high Lamé parameters and low permeability
and storativity coefficients. To showcase the effectiveness of this approach, we offer several il-
lustrative numerical instances, including verification of convergence, simulation of poroelastic
channel flow, and an assessment of the resilience of block-diagonal preconditioners concerning
model parameters.

Keywords: Biot-Brinkman coupled problem; deformable porous media; vorticity-based for-
mulation; mixed finite element methods.

Mathematics Subject Classifications (2010): 65N30, 65N15, 76S05, 35Q74.

References

[1] M. Amara, E. Chacón Vera, and D. Trujillo, Vorticity–velocity–pressure formulation for Stokes prob-
lem. Math. Comp., 73(248) (2004) 1673–1697.

[2] V. Anaya, M. Bendahmane, D. Mora, and R. Ruiz-Baier, On a vorticity-based formulation for reaction-
diffusion-Brinkman systems. Netw. Heterog. Media, 13(1) (2018) 69–94.

[3] S. Badia, A. F. Mart́ın, and R. Planas, Block recursive LU preconditioners for the thermally coupled
incompressible inductionless MHD problem. J. Comput. Phys., 274 (2014), 562–591.

[4] S. Badia and F. Verdugo, Gridap: An extensible finite element toolbox in julia. J. Open Source Softw.,
5 (2020), 2520.

[5] S. Badia, A. F. Mart́ın, and F. Verdugo, GridapDistributed: a massively parallel finite element toolbox
in Julia, J. Open Source Softw., 7(74) (2022), 4157.

[6] T. Bærland, M. Kuchta, K.-A. Mardal, and T. Thompson, An observation on the uniform precondi-
tioners for the mixed Darcy problem, Numer. Methods PDEs, 36(6) (2020), 1718–1734.

[7] W. Boon, M. Kuchta, K.-A. Mardal, and R. Ruiz-Baier, Robust preconditioners and stability analysis
for perturbed saddle-point problems – application to conservative discretizations of Biot’s equations utilizing
total pressure, SIAM J. Sci. Comput., 43 (2021) B961–B983.
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