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Fig. 2 Schematic of an oblique inflow into the waterway channel

with a compound cross section
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Fig. 3 Schematic of the compound open channel
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and the main channel for the 1st-order solution
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Fig. 5 Schematic of domains for numerical simulation of a compound open channel
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Table 1 ~ Parameter configuration for numerical simulation of different oblique inflow angles

flow outlet

10 m
30 m

floodplain water main channel  main channel lateral floodplain main channel  inflow attack
case depth water width velocity friction friction angle
hy /m depth i, /m B/m v/(m-sh) Cp Cp 0/(°)
case 1 0.25 0.75 5 -0.07 0.031 25 0.031 25 13

case 2 0.25 0.75 5 -0.07 0.031 25 0.031 25 25
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Table 2 Parameter configuration for computational cases with various floodplain-to-main channel water depth ratios

parameter case | case 2 case 3 case 4
floodplain water depth A, /m 0.3 0.4 0.5 0.6
main channel water depth h, /m 0.8 0.9 1.0 1.1
water depth ratio h,/h, 0.375 0.444 0.5 0.545
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Linear Theory of Velocity Redistribution for Flow
in Compound Open Channels Under Inflow
With Small Oblique Angles

XU Dong, HUANG Xionghe, JI Chunning, BAI Yuchuan
(State Key Laboratory of Hydraulic Engineering Simulation and Safety
( Tiangin University) , Tiangin 300072, P.R.China)

Abstract: The directions of flow in natural compound river channels are frequently influenced
by the discharge and floodplain-main channel configuration, which may lead to a small intersec-
tion angle between the flow and the channel. Hence, lots of existent theories for floodplain
flows under the assumption of uniform straight channels may be inapplicable. To investigate the
influence of oblique inflow, shallow water equations were used to describe flow motion in com-
pound open channels. The perturbation method was used with a small parameter of the oblique
angle to derive the analytical solution for flow in compound open channels under inflow with
small oblique angles. The solutions were verified with numerical simulation results and the flow
velocity distributions agreed well. Theoretical results show that the obliquity of inlet flow lead
to asymmetrical velocity distribution across the cross section of a compound channel, which is
featured by an increase of velocity in the upstream side and a decrease in the downstream side
of the main channel. Under an oblique angle of 13° and a floodplain-main channel water depth
ratio of 3:8, the flow velocity deviation may reach 21.8% of the value in the straight flow case.
Such a deviation increases with the decreasing of the floodplain-main channel water depth ratio.
The proposed modification to flow velocity distribution may improve the accuracy of hydrody-
namic conditions for further research on sediment transport and evolutions of compound chan-

nel rivers.

Key words: compound channel; small oblique angle inflow; perturbation method; linear theo-
ry
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