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In this talk, we study a mathematical problem arising from the modelling of maximal erosion rate in
geological stratigraphic phenomena. The equation of this problems is nonlinear; the diffusion coefficient
depends on the time-derivative of the unknown u and degenerates in order to take implicitly into account
a global constraint on the time-derivative of u. This model has been initially developed by the Institut
Francais du pétrole and it takes into account sedimentation, transport, accumulation and erosion phe-
nomena. Concerning physical and numerical description of these models, see in in R. Eymard and al.
[6], [5]. The original mathematical aspect of this model is the imposition of a constraint on the time-
derivative of u. This leeds us to consider a class of conservation laws of degenerete pseudo-parabolic type
that accurs in particular in the theory of elastic fluids in elasto-plastic porous media (see G. I. Barenblatt
[3])

∂tu−Div[λK(x)∇(u + τ∂tu)] = 0, λ ∈ H(∂tu + E), (1)

where, H denotes the maximal monotone graph of the function of Heaviside, u denotes the sediment
thickness and E denotes the admissible erosion rate. It contains implicitly the constraint

∂tu + E ≥ 0. (2)

Existence and uniqueness results of the solution to the above differential inclusion are still open problems.
A modified model where H is replaced by a Lipschitz continuous function a is analysed by S. N. Antontsev,
G. Gagneux, R. Luce and G. Vallet [1]. An existence result of a solution to this nonlinear degenerate
pseudoparabolic equation by the way of a compactness argument is consedered when K = 1. In particular,
local hyperbolic behaviar of solutions is proved. Our purpose in this talk is, on the one hand, to extend
to more general assumptions on the data, the results of the above cited paper, in particular with a source
term f . On the other hand, we introduce the discontinuous Galerkin method for the model problem.
The considered DG methods is a variant of the Symetric Interior penality Galerkin method (SIPG).
The difference appears in the consistency terms where the arithmetic average used in SIPG method is
replaced by the weighted dependency on a. With this particular choice, we prove that the piecewise
constant discontinuous Galerkin scheme satisfies implicitly the constraint. Some properties of the scheme
are established. The theoritical results are completed by some numerical results.
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