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A SEMI-DIRECT COMPUTATION METHOD OF BED SURFACE VELOCITY BY
HORIZONTAL VORTICITY FOR ESTIMATING LOCAL SCOURING AROUND A PIER
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A practical and reliable model for flows and bed variations around structures are highly required to check
the safety degree of river structures against local scouring. This study proposes a semi-direct computation
method of a bed surface velocity distribution by horizontal vorticity and water surface flow. The important
advantages of the method are the ability to compute vertical velocity distribution due to non-hydrostatic
pressure distribution such as horseshoe vortex at the base of a pier, and little dependence of the vertical
velocity distribution function on computation of bed surface velocity. The model is composed of continuity
equation for depth averaged flow, depth-integrated momentum equations and a turbulence energy transport
equation with vertical velocity distributions, depth-integrated horizontal vorticity equations, water surface
velocity equations and non-equilibrium sediment transport equations. The adequacy of the model is
discussed through the comparisons with the experimental results for flows and bed variations around a pier.

Key Words: bed surface velocity, non-hydrostatic pressure distribution, water surface flow equation,
horizontal vorticity equation, local scour, horseshoe vortex
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