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EXPERIMENTAL STUDY ON THE BOUNDARY SHEAR
STRESS DISTRIBUTION AND LONGITUDINAL
EDDIES IN OPEN CHANNEL FLOW

By Hirotake IMamMoTO and Taisuke ISHIGAKI

Synopsis

Open-channel turbulent flows often present three dimensional aspects because of the exis-
tence of the longitudinal eddies. The longitudinal eddies can be separated into those of the first
kind (originated from the shape of the cross-section) and those of the second kind (rerated to the
bursting phenomenon in the boundary layer).

In this paper the characteristics of the longitudinal eddies in the small width-to-depth ratio
channel are investigated using experimental results of the boundary shear stress distribution,
sand-ridges visualized by Cameron effect and velocity vectors measured by laser doppler anemome-
ter. Experimental results show that the shape of the cross-section has an effect on the arrange-
ment, stability and scale of the longitudinal eddies.
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Table 1 Hydraulic conditions.

Case 1, | Q (/s) B (cm) H (cm) 7¢O R, F,
1 1/2089 0.058 2.08 2.01 17.30 884 0.54
2 1/1244 0.100 3.07 1.96 17.30 1331 0.57
3 1/1431 0.124 4.06 2,01 17.22 1425 0.48
4 1/1923 0.132 5.05 1.99 16.95 1347 0.47
5 1/1575 0.130 6.03 2.00 16.20 1172 0.31
6 1/1010 0.688 5.00 5.05 13.70 3850 0.67
7 1/1266 0.934 10.00 4.94 14.10 4020 0.38
8 1/3871 1.337 15.00 4.86 14.61 4690 0.34
9 1/670 0.726 5.00 5.00 12.08 3930 0.12

10 1/1485 1.066 10.00 5.01 14.33 4580 0.43
11 1/1304 1.606 15.00 5.00 12.63 5280 0.40
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Photo. 1 Example photograph of time-lines near the bed and the side wall.
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Fig. 2 Lateral and vertical distribution of frequency N of the position where the longitudinal
eddies flow apart from the bed or the side wall.
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Photo. 2 Example photograph of sand-ridges using Cameron effect.
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Fig. 7 Lateral distribution of frequency N of the position of the sand-ridges.
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