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ON THE HYDRAULICS OF AN OPEN CHANNEL FLOW
IN COMPLEX CROSS SECTION (6)°

By Hirotake ImAaMoto, Taisuke IsHicakl and Koji SHioNo

Synopsis

The velocity distribution together with a stage discharge curve obtained by ex-
periments for a compound open channel are discussed. The distribution of the velo-
city between the main channel and the flood plain is founded to be closely related
to two mixing processes which are dominated by shearing and secondary flows. A
new method is proposed for calculating a stage discharge curve which shows good
agreement with experimental data.

An application of the turbulence models is also discussed in this paper. The re-
sults obtained by the models are compared with the accurate data of turbulece data
by using a 3-component LDA. The model results show good agreements with ex-
perimental data in a rectangular open channel, but not enough in a compound open
channel.
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Fig. 1. Secondary flow in a compound open channel obtained by LDA
measurement, (@), and flow visualization, {(b).
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Table 1. Hydraulic conditions

Discharge | Channel | Water | Slope | Flood-plain | Reynolds | Froude
Case 1 width | depth width depth | number | number
Q/s) | Blem) [H(em){ T [b{em) h{cm) Re Fr

c-1 3.65 40.0 4.0 |1/800 | 20.0 2.1 8010 0.57

C-2 1.35 39.0 40 |1/800 | 12.0 2.0 3630 0.16

c-3 2.53 39.0 3.0 |1/800 | 12.0 2.1 5620 0.62

C—4 4.25 39.0 40 |1/800 | 12.0 2.1 9040 0.62

C—-5 6.54 39.0 50 |1/800 | 12.0 2.1 13350 0.66

R-1 2.06 20.0 40 |[1/1400] — — 7700 0.48
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Fig. 3. Relation between the distri-

bution of Reynolds stress
-uw and the distribution of
velocity.
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Fig. 4. Lateral distributions of velocity in the mixing

zone with the result of Eq. (1).
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Fig. 5. Conceptual velocity distribution in the mixing zone.
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Fig. 7. Distribution of length scale Lo and L.+L, for the lateral distribution
of velocity in the mixing zone.
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Fig.8. Stge discharge curves by Ida and Eq. (2) with experimental data.
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(a) LDA measurement
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Fig.9. Velocity contours in a cross section of flow by LDA
measurement and turbulent models.
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of flow by LDA measurement and turbulent models in a

rectangular mpen channel.
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