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The numerical simulation of poroelastic problems [1] has become of increasing importance due
to their wide range of applications. Intensive research has been focused on the design of efficient
methods for solving the large linear systems arising from the discretization of Biot’s model, since
in real simulations it is the most consuming part. There are two typical approaches for solving
such problem: fully-coupled or monolithic methods and iterative coupling methods. In the
context of monolithic techniques, we aim to design efficient and robust preconditioners [2, 3] to
accelerate the convergence of Krylov subspace methods. The proposed block preconditioners
for solving the Biot’s model are based on the well-posedness of the obtained discrete systems
[4, 5], and are robust with respect to both physical and discretization parameters. This latter is
a very important feature of the proposed solvers since in many physical applications the values
of the parameters involved in the model vary over orders of magnitude. Numerical results are
presented to support the theoretical results.

References

[1] M.A. Biot. General theory of three-dimensional consolidation. Journal of Applied Physics,
12:155–164, 1941.

[2] D. Loguin and A. Wathen. Analysis of preconditioners for saddle-point problems. SIAM
Journal on Scientific Computing, 25:2029–2049, 2004.

[3] K.-A. Mardal and R. Winther. Preconditioning discretizations of systems of partial differ-
ential equations. Numerical Linear Algebra with Applications, 18:1–40, 2011.

[4] C. Rodrigo, F.J. Gaspar, X. Hu and L.T. Zikatanov. Stability and monotonicity for some
discretizations of the Biot’s consolidation model. Computer Methods in Applied Mechanics
and Engineering, 298:183–204, 2016.

[5] C. Rodrigo, X. Hu, P. Ohm, J. Adler, F.J. Gaspar and L.T. Zikatanov. New stabilized
discretizations for poroelasticity and the Stokes equations. Computer Methods in Applied
Mechanics and Engineering, 341:467–484, 2018.

1IUMA and Department of Applied Mathematics, Engineering and Architecture School, University of
Zaragoza, Zaragoza (Spain)

2IUMA and Department of Applied Mathematics, Science Faculty, University of Zaragoza, Zaragoza (Spain)
3Department of Mathematics, Tufts University, Medford (USA)
4Department of Mathematics, The Pennsylvania State University, University Park (USA)

1


