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Re-evaluation of Change of Mean Velocity Profile in
Open—Channel Turbulent Flows due to Sediment Particles
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Abstract

It is well known that sediment particles introduced in open-channel turbulent flows change mean
velocity profile, since Vanoni suggested the reduction of the Karman constant in 1946. However, how
the sediment particles take such a role and what parameters would be changed have been debated up
to now. Some researchers, on the other hand, have insisted that the constant would not be changed
regardless of introducing sediment particles. The present study is a careful re-evaluation of the
previous studies on this issue. The study revealed some questionable approaches or methods in the
decision of the previous researches and found the reason why this issue has been debated for a long
time. The result indicated that the Karman number is reduced by adding sediment particles, but the
amount of reduction is much smaller than the previous researches insisted. Finally, the present study
proposes a mechanism of the Karman number reduction due to sediment particles.
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Runs CwW1 NS1 NS2 NS3

Sed. conc. (X107 %) 0.00 0.46 0.92 1.62

Reynolds no. 17,670 17,650 17,420 17,340

Froude no. 1.89 181 1.76 1.75

Velocity gradient 0.104 0.107 0.110 0.117

Friction velocity u+(m/s) 0.042 0.042 0.043 0.043

Karman no. & 0.402 0.396 0.389 0.367

Integral const. B 5.50 5.03 4.37 3.39

Mean velocity U 0.839 0.813 0.796 0.792

(m/s) Vv 0.000 ~0.001 0.001 0.000
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