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STRUCTURE AND FRICTION LAW OF FLOW
OVER A STEP-POOL BED FORM

By Kazuo AsHIDA, Shinji EcasHIRA and Zakayuki NISHINO

Synopsis

Shear stress distribution and friction law of flow over step-pool bed forms are basically
important for treating the sediment transport in mountain streams. The present study discusses
the problems such as velocity and shear stress distributions as well as a friction law of flow over
step-pool bed forms.

The equipment to measure the shear stress on bed surface is devised. Data of shear stress
distributions are obtained on an artificial step-pool bed form. The meanings of the data are
discussed in relation to those of velocity distributions.

The friction law of flow over the step-pool bed form is developed by using such an idea
that energy consumption of a main flow past the crest of the bed form is balanced by the pro-
duction of turbulence or eddy in the separation region. The equation of flow resistance is suc-
cessfully compared with the flume data which are obtained from the experiments of flow over
step-pool bed, dune bed and strip-roughness bed.
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Table 1 Conditions of the flume experiment.

o & (cn?a/s) (cr£(.)37s) (cm?/s) (ciln) (%) Note
-1 0.15 2670 3043 2276 L9 12~13 s.C.
1-2 0.06 4980 2193 4761 356  12~13 y:
13 0.04 2370 227.9 2142 3.21 12~13 | C &P
1-4 0.04 4720 227.9 4492 3.01 12~13 s.C.
1-5 0.02 4575 1416 4433 448 12~13 y,
2-1 0.10 1720 200.0 1430 214  12~18 | C &P
2-2 0.10 3320 200.0 3030 2.52 6~13 | unstable
2-3 0.10 6727 200.0 6437 3.67 8~13 s.C
2-4 0.10 6727 200.0 6437 3.67 - s.C.
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Fig. 3 Pressure distributions measured around a sphere particle in a flat bed.
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Fig. 4 Velocity profiles over a step-pool bed form.
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Fig. 5 (a), (b) Shear stress distributions along the bed surface of a step-pool system.
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Fig. 7 Reynolds stress distributions measured over artificial ripple bed.?
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Fig. 10 Friction codfficients of flow over strip-roughness bed. Experimental data after S. Adachi.
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