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In the field of sediment transport modelling the passive scalar hypothesis is usually
assumed. As a consequence, the horizontal velocity of sediments is equal the fluid’s
one and the sediment vertical velocity differ from the fluid one by a settling velocity
accounting for the difference of density between the sediment and the surrounding
fluid. The concentration profile is usually computed with an advection-diffusion equa-
tion where the dispersion of sediment due the fluid turbulent motion is modelled by an
empirical relation between the fluid eddy viscosity and the sediment diffusivity. Re-
cently, experimental datas have proven that there is a measurable velocity lag between
the fluid and the sediment and that this difference persits well away from the bed.

The two-phase flow modelling permit a more accurate description of the physical pro-
cesses and especially give a theoretical explanation for the velocity lag of sediment
and the increase of the diffusive flux with the size of sediment particles. The present
two-phase flow model is based on averaged balance equations for each phase, fluid
and sediment. The local instantaneous equations are averaged by an ensemble average
operator and a weighting procedure is applied to the variables. We have introduce a
modify k− ε model for the fluid phase and a first order model, the so-calledks − kfs

model for the solid phase turbulence. It consist of a set of two transport equations, one
for the turbulent kinetic energyks and one for the fluid-particle covariancekfs based
on the kinetic theory of granular flows. The dispersion effect due to particles transport
by turbulent fluid motion is modelled by a drifting velocity appearing in the interfa-
cial momentum transfer term. We compare numerical results with this closure with
experimental datas for sediment laden flows. We reproduce qualitatively the experi-
mental features of the flow : the horizontal sediment velocity lag and the dispersion of
particles by the fluid turbulent motion.


