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——Experimental Investigation of an Open Channel Flow through
Passage of an Abrupt Bed-Ascension or Depression——

By Hirotake Imamoro, Yoshifumi Fuyn, Makoto Nisuio
and Kazuhiko TANARA

Synopsis

This paper deals with an open channel flow through an abrupt bed depression or ascention.
Characteristics of the length of seperation region, velocity distribution, dominant period of turbu-
lence, turbulent energy balance and bed shear stress are investigated experimentally. The
measurement of velocity and bed shear stress are made by hot-film flowmeter.

Main experimental results obtained are follows; For a flow through abrupt bed depression,
1) The length of seperation region under submerged transition depends on the ratio of depression
height and up-stream depth, and Reynolds number defined by depression height and mean velocity
of approaching flow. 2) The distribution of bed shear stresses depends on the kind of flow transitions
and existence of hydraulic jump. For a flow through abrupt bed ascension, 3) The flow after
ascention is devided into four regions, that is, potential core region, mixing region, developing
region and wall shear layer. The flow of mixing region is similar to the two-dimensional wake.
4) The normalized distribution of bed shear stresses at up-stream does not depend on the flow
conditions.
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Fig. 1. Characteristics of downstream separation length under submerged transition of a step-down.
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Table 1. Hydraulic conditions around a step-up in bed shear stress measurements.

Step-Up | 4k (cm) Q (I/sec) I
" Run-l | 3.19 6.179 ; 1/200
Run-2 2.10 6.179 1/400
Run-3 | 210 6.179 1/400
Run-4 .05 6.179 1/400

| h(em) ks (cm)
750 2.39
6.53 3.47
7.17 i 4.99
5.08 ‘ 3.15

Table 2. Hydraulic conditions around a step-down in bed shear stress measurements.

1/800
1/400
. 1/400

Step-Down | dh(em) . Q (Usec)
Submerged Run-1 2.17 | 3399
transition Run-2 1.09 2.960

Shooting Run-3 2.17 3.399
hiﬂtrransition i Run-4 | 2.17 3.399
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Fig. 30. Histogram of upstream bed shear stress of a step-up.
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