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   Recent advancements of computational technology and developments of numerical scheme allow us 
to calculate detail flow structures in rivers with quasi-3D and 3D calculation methods. While the 
conventional wall law for rough bed has been used for the boundary condition on rough bed, its 
applicability to those detail calculations is questionable. This paper proposed a non-equilibrium wall law 
for rough bed with momentum equations for bottom vorticity and roughness layers and discussed its 
applicability through the theoretical considerations of the magnitude of each terms of the governing 
equations for the non-equilibrium wall law. We applied the present non-equilibrium wall law employed 
by the BVC method (BVC-NWL) to the real scale 3D flow in front of structures measured in the Joganji 
River field experiment. The calculation results by BVC-NWL provided better agreement with measured 
data than the BVC method with the equivalent wall law (BVC-EWL). 
 

     Key Words : non-equilibrium wall law, multi scale roughness concept, large scale roughness, small 
scale roughness, vortex layer, roughness layer, bottom velocity computation method 
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