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Systematization of calculation methods of three dimensional open channel flows
based on the bottom velocity computation method and new developments of
non-equilibrium sediment dynamics

Uchida, Tatsuhiko
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In this study, several methods for analyzing the flow and sediment transport
in rivers were investigated based on the Bottom Velocity Calculation (BVC) method, which enables
the analysis of three-dimensional flow in the framework of the two-dimensional calculation (2DC)
method by coupling the depth-integrated vorticity equation. It was found that riverbank erosion
damage was more likely to occur where the turbulence energy calculated by this method was large. In
the analysis of the flow in a curved channel, a new method for the dispersion term, which represents
the momentum exchange due to the vertical distribution of velocity by three-dimensional flow, was
incorporated into various BVC analyses, and it was shown that the flow near the wall could be solved
accurately and stablK. The characteristics of sediment transport in a steep meandering channel were
investigated using the non-equilibrium sediment transport equation, and the effect of meandering on
the sediment transport was shown.
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How to evaluate bottom velocity in 3D flows without 3D model?
(Bottom velocity described by depth-integrated vo )

Concept of Bottom computation method
(Uchida et al., JHE 142(11):04016054, 2016)
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