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Turbulent Structure in the Junction Region of Compound Open Channels
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An investigation on three-dimensional turbulent structure including secondary currents in
compound open-channel flow is very important in basic hydraulics as well as practical
engineering to verify the friction law of flow and sediment transport. In this study,
secondary currents and three-dimensional turbulent structures in compound open channels
were revealed experimentally by making use of a <fiber-optic laser Doppler anemometer.
Strong inclined upflow which is associated with a pair of longitudinal vortices is
generated in a junction region between a main channel and a flood plain. Primary mean-flow
field and turbulent structure are affected by the secondary currents.
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Flow depth Height Maximum TFriction Mean bulk Reynolds Froude
CASE  of main of flood velocity velocity velocity number nuaber

channel plain Unax Ux Un Re(x104) Fr

H (cm) D (cm) (cm/8) (cu/s) (cm/s)  (4UaR/ V) (Un/ /ER)
SC11 8.03 2.00 40.9 1.64 36.8 6.72 0.415
SC12 5.88 2.00 35.4 1.51 31.9 4.50 0.416
5C21 8.00 4.00 38.9 1.64 34.9 5.45 6.393
SCc22 4.68 4.00 34.0 1.37 28.8 3.23 0.374
SC31 8.05 6.00 35.8 1.41 28.8 3.68 0.324
RC21 8.05 4.00 35.2 1.54 27.17 3.917 0.312
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