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Relationship between vertical distributions of velocity and
sediment concentration of sediment-laden flow
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Abstract; Using the mixing length of sediment-laden flow constructed with data fitting and combining the Prandtl
mixing length theory, a new equation describing the velocity distribution of sediment-laden flow was established.
Based on this new equation and the analogy of the relationship between the momentum transfer coefficient and mixing
length, a new equation describing the vertical distribution of sediment concentration was also established. Through
verification with observed data from the flume experiment and field survey, it was found that these two equations can
objectively describe the vertical variations of velocity and sediment concentration, showing a higher precision in
describing the sediment concentration. The error analysis shows that the error of the near-bottom velocity is large,
indicating that the selection and judgment of the bottom boundary layer need further investigation; the error of the
sediment concentration close to the surface is large, indicating that the selection of the reference point for the

sediment concentration requires further theoretical research, in order to discard the influence of random effects.
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Table 1 Error analysis of velocity of sediment-laden flow

S AHXT IR 22

YS-22 YS-28 YS-34 YS-39 YS-42 NO6-15 NO2-5 NOI1-1 NO3-8 NO13-34
1 -0.033 -0.129 -0. 007 0. 026 -0.017 -0.024 0. 004 0.002 -0.049 -0. 020
2 0. 009 -0.119 -0. 009 0. 040 -0. 003 0. 093 0. 026 0. 026 -0.032 -0. 006
3 -0.018 -0. 062 -0. 009 -0. 055 0. 043 -0. 006 -0. 004 0.019 0. 007 -0. 034
4 -0.030 -0.073 0.031 -0. 099 0. 009 0. 009 0. 058 0.011 0. 082 -0. 006
5 -0.029 -0.119 0.015 -0. 049 -0. 027 0.015 -0. 059 -0. 006 -0.043 0.021
6 -0.016 -0. 148 0.026 0.199 0.079 -0.027 0.034 -0. 145 0.014 0. 062

F2 HPKREDERENWER
Table 2 Error analysis of sediment concentration of sediment-laden turbulent flow
AHXF 1825
NN a=s JRFLYT. 1358, ERA b3
1h 3h 5h 7h 9h 15h 16h 17h 18h 19h
1 0.043 -0.035 -0.071 0. 008 -0. 111 -0.010 -0.175 0. 142 0. 196 0.033
2 0.047 -0.038 -0.029 0.237 -0. 037 -0.023 -0. 066 -0.125 0. 166 0. 035
3 0. 025 -0. 020 0.029 0.186 0.011 0. 026 -0. 063 -0. 096 0.042 -0.173
4 -0.020 -0.015 0.019 -0. 136 0. 040 0. 053 -0. 005 -0. 096 -0. 150 -0. 126
5 -0.039 0.034 0.049 -0. 130 -0. 080 -0. 105 0. 100 -0. 056 -0.072 -0. 109
6 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
SE .
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