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Abstract. In fixed mesh finite element formulations for moving interfaces and free surfaces
flow, the pressure field exhibits discontinuities along the interface that are poorly described
with standard finite element spaces. Different solutions has been proposed in the literature to
solve this inconvenient: modification to standard P 1 interpolation [1] or, the most popular,
the enrichment of the discrete pressure space (see e.g., [2, 3, 4]).

This work presents enrichment interpolation fuctions in quadrilateral elements able to deal
with pressure discontinuities. They are combined with a residual-based stabilized formulation
to allow for a static condensation of the added unknowns. The formulation is used to analyse
classical hydrostatic pressure test and free-sloshing problems.
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