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Numerical Modeling of Wave-Type Flow on a Stepped Weir
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Abstract

Various types of flow conditions are developed in the region just downstream of
hydraulic structures such as weir and drop structures. One of distinct flow conditions
occurred downstream of drop structures is the wave type flow with undular hydraulic
jump formation. We present three—dimensional numerical simulations of a wave type flow
formed downstream of a stepped weir which were experimentally investigated by Kang et
al. (2010). The turbulent flow over the weir structure is modeling using the unsteady
Reynolds—-averaged Navier-Stokes (URANS) simulation employing the Spalart-Allmaras
one equation model and the detached eddy simulation. Numerical modeling and the
performance of turbulence modeling approaches are evaluated by comparing with the
experimental measurements in terms of the free surface variation, the shapes and sizes
of undular wave, roller near at free surface, recirculation zone near the channel bottom
downstream of the structures, and streamwise velocity profiles at selected longitudinal

locations.
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