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Abstract

The friction velocity is a quantity with the dimensions of velocity defined by the friction stress
and density of a wall surface at near wall of flow condition. Also, the friction velocity is the
hydraulic parameter describing shear force at the bottom flow. Moreover, it is a very important
factor in designing open channel and essential to determine the mixing coefficient in the main
flow direction. The estimation of the friction velocity are such as methods using channel slope,
linear law of the mean velocity at viscous sub-layer and direct measurement of wall shear stress,
etc. In the present study, we propose a friction velocity equation that has been optimized by
combining the concept of entropy, which is used in stochastic method, and to verify the proposed
equation, the experimental data measured by Song was used. The R squared for friction
velocities between proposed equation and friction velocity formula analyzed 0.999 to 1.000 in a
very good agreement with each equation.
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AUN S Qx10? D R U Entropy SHlem/s) Measured Estimated
o | (em?/s) | m | lem | (cmps) parameter M VRS, ws(cm/s) ux(cm/s)
S50-Q11 0.5 11.0 5.1 4.4 35.9 7.56 4.62 4.91 4.62
S50-Q20 0.5 20.0 7.2 5.8 46.3 8.00 5.33 5.77 5.33
S50-Q50 | 0.5 50.0 11.8 8.5 70.6 8.52 6.44 7.20 6.44
S50-Q70 | 0.5 70.0 14.2 9.6 82.2 8.71 6.87 7.78 6.87
S50—-Q90 0.5 90.0 17.0 10.9 88.2 8.97 7.29 8.43 7.29
S50-Q110 | 0.5 110.0 18.9 11.6 97.0 9.06 7.54 8.78 7.54
S50-Q130 | 0.5 130.0 21.3 12.5 101.7 9.22 7.81 9.25 7.81
S50-Q150 | 0.5 150.0 23.5 13.2 106.4 9.35 8.04 9.64 8.04
S50-Q170 | 0.5 170.0 25.3 13.7 112.0 9.42 8.20 9.90 8.20
S75-Q8 0.8 8.0 3.8 3.4 35.1 7.42 4.98 5.22 4.98
S75-Q10 0.8 10.0 4.2 3.7 39.7 7.49 5.20 5.47 5.20
S75-Q30 0.8 30.0 8.0 6.3 62.5 8.34 6.81 7.42 6.81
S75-Q50 | 0.8 50.0 10.0 7.5 83.3 8.47 7.42 8.14 7.42
S75-Q70 0.8 70.0 12.7 8.9 91.9 8.83 8.10 9.09 8.10
S75-Q90 | 0.8 90.0 14.9 10.0 100.7 9.03 8.55 9.75 8.55
S75-Q110 | 0.8 110.0 17.1 10.9 107.2 9.22 8.95 10.37 8.95
S75-Q130 | 0.8 130.0 19.4 11.8 111.7 9.41 9.31 10.99 9.31
S75-Q150 | 0.8 150.0 21.1 12.4 118.5 9.49 9.54 11.36 9.54
S100-Q5 1.0 5.0 2.7 2.5 30.9 7.14 4.93 5.22 4.93
S100-Q10 | 1.0 10.0 4.1 3.6 40.7 7.75 5.95 5.08 5.95
S$100-Q30 | 1.0 30.0 7.4 5.9 67.6 8.42 7.63 6.72 7.63
S100-Q50 | 1.0 50.0 10.0 7.5 83.3 8.80 857 7.89 857
S100-Q70 | 1.0 70.0 12.2 8.7 95.6 9.04 9.22 817 9.22
S100-Q90 | 1.0 90.0 14.3 9.7 104.9 9.24 9.74 8.94 9.74
S100-Q110| 1.0 110.0 16.2 10.5 113.2 9.39 10.15 9.16 10.15
S5125-Q5 1.3 5.0 2.6 2.4 32.1 7.27 5.41 5.22 5.41
S125-Q10 | 1.3 10.0 3.8 3.4 43.9 7.75 6.43 5.08 6.43
S125-Q30 | 1.3 30.0 6.8 5.5 73.5 8.41 8.24 6.97 8.24
S125-Q50 | 1.3 50.0 9.1 7.0 91.6 8.76 9.25 7.89 9.25
S125-Q70 | 1.3 70.0 11.7 8.4 99.7 9.16 10.15 8.50 10.15
S125-Q90 | 1.3 90.0 13.8 9.5 108.7 0.38 10.76 9.03 10.76
S125-Q110| 1.3 110.0 15.7 10.3 116.8 9.55 11.24 9.16 11.24
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Index

U friction velocity g gravity

S slope S, bed slope

D depth U mean velocity

R radius Ry, hydraulic radius
p density of water ]f energy slope

V coefficient of kinematic viscosity

M entropy parameter

@M water level max velocity and ratio of mean velocity

Ty mean shearing stress of ground boundary layer
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