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Abstract This paper proposes an analytical approach to modeling the lateral distribution of depth-averaged
streamwise velocity for flow in consecutive bends with pool-point bar based on the depth-integrated Navier—Stokes
equations. The additional secondary flow and yet fully developed flow are assumed to be a linear function of the
lateral distance. Then, the model for calculating the average vertical velocity distribution along the cross section of
the pool region and the point bar regions is presented, and it is applied to consecutive bends with pool-point bar. By

calibrating the calculated parameters from the measured data, the model can calculate the average longitudinal

velocity distribution of vertical cross-section under different outlet water depth. The modeled results agree well
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with experimental data. The value rules of the parameters have analyzed for different water depth and along the
cross-sections. Sensitivity analysis is performed on the parameters which showed that the region division of the
coefficient of the first degree term in the linear hypothesis has great influence on the size and position of the peak
flow velocity. The region division of the constant term value is according to the traverse gradient. The region edge
between the flat bed and the sloping bed of the constant term has a significant influence on the results. According to
the sensitivity of parameters, the mean value of parameters along the flume is presented as a reference value. The
transverse distribution of the secondary flow term and the additional stress term in the depth-integrated
Navier—Stokes equations along the experimental channel is discussed to further understand the applicability of the
linear hypothesis. The results show that the linear hypothesis is suitable for the curve path in the flume. The
research results are helpful to understand the longitudinal velocity distribution characteristics and the formation

mechanism of the consecutive bends with pool-point bar.
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Table 1 Experimental conditions

Test Q/(L/s) H/(m) Ul(m/s) Re/(10°) Fr
Run

Run-1 45 0.23 0.163 203 0.109
Run-2 45 0.19 0.197 21.7 0.145
Run-3 45 0.15 0.25 22.9 0.206
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Fig. 3 Comparison of modelled depth-averaged velocity distribution with experimental data
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Table 2 The values of parameters

T Wi m m ms ki k> Li(m)/Lia(m)
A -0.09 0.08 0.02 -0.05 -0.27 1.05/0.15
B -0.12 0.05 0.01 -0.02 -0.13 0.9/0.3
T~ C -0.17 0.07 0 0.04 -0.22 0.85/0.35
D -0.19 0.06 0 0.05 0.2 0.8/0.4
E -0.12 0.04 0.02 0 -0.15 0.75/0.45
FHME -0.14 0.06 0.01 0 -0.19 -
A -0.08 0.05 0 -0.12 -0.34 1.1/0.1
B -0.12 0.15 0 -0.1 -0.13 0.9/0.3
T C -0.07 0.05 0 0.2 -0.28 0.8/0.4
D -0.08 0.07 0.01 -0.25 -0.23 1/0.2
E -0.02 0.02 0.02 -0.27 -0.15 1/0.2
FIME -0.07 0.07 0.01 -0.19 -0.23 -
A -0.15 -0.05 -0.07 -0.17 -0.08 1.05/0.15
B -0.28 -0.09 -0.05 -0.1 -0.07 0.8/0.4
TH= C -0.07 -0.01 -0.07 0.2 -0.13 0.9/0.3
D -0.15 -0.02 -0.08 -0.19 0 1/0.2
E -0.24 -0.06 -0.08 -0.17 -0.03 1/0.2
F¥ME -0.18 -0.05 -0.07 -0.17 -0.06 -
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