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ON THE HYDRAULICS OF AN OPEN CHANNEL FLOW
IN COMPLEX CROSS SECTION (3)

By Hirotake IMAMOTO, Taisuke ISHIGAKI and Junta FUKUI

Synopsis

The objective of this paper is to clarify the three dimensional structure of an open channel
flow in a complex cross section experimentally. Tracer method was used to visualize a flow
in a cross section, a horizontal section and a vertical section. Neutral tracers were illuminated
by a laser light sheet which was obtained from a 5 mW He-Ne gas laser. A video camera
and a still camera were used in a moving shot and a fixed shot, and many attractive
pictures were obtained, The structure and formation process of longitudinal eddies near the
boundary between a main channel and a flood plain were investigated. Based on these
results, the three dimensional model of those eddies is shown.
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Fig. 1 Sketch of experimental set-up

Table 1 Hydraulic conditions

Case Slj;%?;gf S}_?pe Dlzcgas)ge 1?(%13 C]E%g}gl v:j;:}? pl:;;gh 3 p;%tzx)re Rr?gr?n%]g: rfx\lrr(:x"ll)(é?'
3(cm) | A(cm) ’ i
C-1 oo 1/1100 0. 559 4.04 20 12 2 11.05 1600 0.22
Cc-2 1.00 | 1/1150 0. 559 4,04 20 12 2 11.69 1700 0.23
C-3 oo 1/400 1. 399 4.01 20 12 2 28.93 6100 0.57
C-4 1.00 | 1/400 1.340 4.04 20 12 2 29.40 6100 0.59
C-5-1 oo 1/990 24.50 9.33 100 40 6 23.50 | 22300 0.47
C-5-2 | 2.00 | 1/1020 | 24.50 9.35 100 40 6 22,30 | 22100 0. 47
C-5-3| 1.00 |1/1030 | 24.50 9.35 100 40 6 22.40 | 22400 0.48
C-5-4 | 0.67 | 1/1030 | 24.50 9.36 100 40 6 23.20 | 22900 0.48
C-5-5| 0.50 | 1/1000 : 24.50 9.34 100 40 6 21.30 | 22000 0.50
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lixample photogragh of pass lines of neutral tracers in a cross seclion
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Fig. 2 Pass lines of neutral fracers in a cross section (#—90")
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Fig. 3 DPass lines of neutral tracers in a cross section (0=45°)
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Fig. 4 Pass lines of neutral tracers viewed by an observer moving at a speed equivalent
to the discharge velocity. Figure (a) and (c) are those in a horizontal section
near a water surface, and (b) and (d) are just above a flood plain.
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Fig. 7 Model of the three dimensional depth-scale turbulent structure
near the boundary between a main channel and a flood plain
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