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Abstract Where hydraulic structures are to be installed over the entire width of a river or stream, usually
a bed protection structure is to be installed. However, a local scour occurs in which the river bed
downstream of the river protection system is eroded due to the influence of the upstream flow
characteristics. This local scour is dominant in the flow and turbulence characteristics at the boundary
of the flow direction and in the material of the bed materials, and may gradually become dangerous over
time. Therefore, in this study, we compared the turbulence patterns in the local scour hole at the
downstream of the river bed protection with the results of the analysis of the mobile bed experiment,
and compared with the application of OpenFoam, a three dimensional numerical analysis model. The
distribution of depth-averaged relative turbulence intensities along the flow direction was analyzed. In
addition to this result, the stabilization of scour hole was compared with the bed shear stress and Shields
parameter, and the results were compared by changing the initial turbulent flow conditions. From the
results, it was confirmed that the maximum depth of generation of the three-stage was dominantly
developed by the magnitude of depth-averaged relative turbulence intensity rather than the mean flow
velocity. This result also suggests that design, construction or gate control are needed to control the
depth-averaged relative turbulence intensities in order to reduce or prevent the local scour faults that
may occur in the downstream part of the bed protection.
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Where, u is the velocity vector of fluid, p is the
density, p is pressure, v is the kinematic viscosity
coefficient of fluid, v, is the kinematic eddy

viscosity coefficient.
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Table 1. Physical experiment conditions of scour test

Case Q (m’/s) dsy (m) Uy (m/s) hy () Re
Q35h144d12 0.405 0.144 39,000
0.035 0.0012
Q35h120d12 0.486 0.120 42,000
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Where, U, is the depth-averaged velocity, &, is

depth-averaged turbulent kinetic energy.
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