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ABSTRACT

We have recently developed an innovative numerical method for localized erosion in multi-
phase porous media [1]. Such formulation is able to describe piping erosion, which consists in
the upstream-oriented propagation and the simultaneous expansion of conduits in the porous
medium. We consider the problem at the scale of civil engineering works (e.g. levees and
cofferdams). Accordingly, the pipe is treated as a one-dimensional entity. To account for the
exchange of fluid mass through the pipe walls, a lineic discontinuity of the Darcy flow in the
porous medium is assumed at the conduit. Further contributions to the mass exchange between
the porous medium and the conduit are those due to the erosion-induced pipe front propagation
and pipe enlargement. Two kinetic laws are employed to model these two crucial processes,
namely the backward erosion of the pipe front due to the normal Darcy flow (propagation) and
the tangential erosion of the pipe walls due to the inner turbulent flow (enlargement). In the
present work, the relevant erosion models are combined with an existing formulation [2] suited
for problems in which the hydro-mechanical coupling plays a crucial role. As a representative
example we propose a study of the unstable behaviour of sheet pile cofferdams, in the presence
of piping along the sheet pile and of downstream surface heaving [3]. Finite elements with
embedded strong discontinuities [4] are employed to simulate localized failure phenomena.
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