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Summary: The erosion of loose beds by submerged circular impinging vertical turbulent jets is simulated
using an Eulerian two-phase model which implements Euler-Euler coupled governing equations for ﬂuid
and solid phases, and a modiﬁed k-ε turbulence closure for the ﬂuid phase. Both ﬂow-particle and particleparticle interactions are considered in this model. The predictions of eroded bed proﬁles agree well with
previous laboratory measurements and self-designed experiments. Analysis of the simulated results reveals
that the velocity ﬁeld of the jet water varies with various scouring intensities, that the scour depth and
shape are mainly inﬂuenced by the driving force of the water when the density, diameter and porosity
of the sand are the same, and that the porosity is an important contributor to sediment erosion. In this
study, the scour depth, the height of dune and the velocity of the pore water increase with increasing
porosity.
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