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Biot’s equations are a system of time-dependent partial differential equations, which describe
the mechanical behaviour of fluid-saturated porous media [1]. The unknowns of such a system are
the solid displacement and in the pore pressure.

Finite element discretizations of Biot’s equations may exhibit unphysical oscillations in the
solid displacement and in the pore pressure, which tend to increase when the time step is reduced
[2]. In the one-dimensional case, a lower limit for the time step has been derived, in terms of the
mesh size and the mechanical properties.

Differently from previousworks, e.g. [2, 3], we identify the unphysical oscillations as a violation
of a generalized discretemaximumprinciple and, in this way, we extend the lower limit for the time-
step to the two- and three-dimensional cases [4].

References:

[1] Biot MA. General theory of three-dimensional consolidation. Journal of Applied Physics 1941; 12(2):155-
164, doi:10.1063/1.1712886.
[2] Vermeer PA, Verruijt A. An accuracy condition for consolidation by finite elements. International Journal
for Numerical and Analytical Methods in Geomechanics 1981; 5(1):1-14, doi:10.1002/nag.1610050103.
[3] F. Gaspar, F. Lisbona, P. Vabishchevich. A finite difference analysis of Biot’s consolidation model. Ap-
plied Numerical Mathematics, 44:487-506 (2003).
[4] M. Favino, A. Grillo, R. Krause. A stability condition for the numerical simulation of poroelastic sys-
tems. Poromechanics V: Proceedings of the Fifth Biot Conference on Poromechanics, pages 919:928. ASCE
(2013)a.

1Institute of Earth Sciences, University of Lausanne
marco.favino@unil.ch


