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In order to apply Large-eddy Simulation (LES) method in prediction of turbulent flows over various
bed forms with roughness, a wall stress model that has been verified in smooth flows is extended to

general surfaces with roughness.

It is based on the rough-surface resistance formula and the

modification of the turbulent length scale in the sub-grid scale model due to surface roughness. Test
calculations are done for fixed sand dune model and model roughness over wavy bed. The results are

compared with experimental data and Direct Numerical Simulation (DNS) results.

It is found that the

wall stress model with modification of length scale can predict separating flows over the rough surface
better than the commonly used eddy viscosity model and the non-slip bottom boundary condition with

very coarse grid.

Key Words : LES, wall model, rough surface, sand dune, wavy bed
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