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ABSTRACT

The flow past emergent cylinders mounted on a wall is a fluid mechanics problem of
considerable practical and fundamental interest. In environmental fluid mechanics, it is a
proxy for emergent vegetation in open channel flow. The presence of vegetation shapes the
mean flow field and turbulence and strongly influences the morphological and ecological
dynamics of river and coastal areas. Due to the increased form drag associated to the
cylindrical obstacles, turbulence, and thus the ability of re-suspension, are reduced within the
vegetation, if compared with a boundary layer flow with the same discharge. Recently, large
eddy simulations (LES) are used to solve this type of flow since its complex three-dimensional
unsteady behavior presents troubles for statistical turbulent model [1]. None of them contain
a suspended sediment tool.

In the present study, the LES-COAST code including a suspended sediment model [2] is
adopted to study flow-vegetation-sediment interactions. It is an Euler-Euler single-phase
approach involving LES with sub-grid-scale model to solve the 3D Navier-Stokes equations
coupled with an advection-diffusion equation to solve the suspended sediment concentration.
The objectives are 1) to observe how the presence of suspended sediment load influences the
flow field within an array of cylinders by comparing the results with and without sediment in
the water column and ii) to understand how this configuration affects the sediment transport
process by comparing the results for the vegetation with existent numerical data performed for
an isolated cylinder.
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