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EXPERIMENTAL STUDY ON THE FLOW OVER
ABRUPT DROPS WITH OBLIQUE EDGE

By Yoshio MuramoTo and Yuichiro Fujita

Synopsis

In order to elucidate the physical significance of the criterion of alternating bar formation in
previous paper'’, experimental work has been carried out on the hydraulic characteristics of the
flow over abrupt drops with oblique edge to mean flow direction, which are adopted as simplified
models of alternating bars at early stage of their developing process.

In this paper, experimental results of the distribution of flow velocity and direction and the
brief examination in the shift of main flow part, the characteristic of separation zone under oblique
edge and the vorticity variation of average flow are described. Finally, the correspondence of the
flow over these abrupt drops to that over alternating bars is discussed and the following results are
concluded: The macroscopic view of the former flow is resemble to the latter under the condition
of rather long edge and small depth, and it has large posibility that bars with twice to four times
length of channel width are predominant at early stage of their growing process.
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Fig. 1. Schematic Sketch and Notation.

Table Experimental Condition.

‘ Length | Devi- | Height Depth | Depth Average
of ation of of of Dis- water Channel
Run No. ;| abrupt | angle of | abrupt up- down- charge tem- bed slope
drop edge drop stream | stream perature
| reach reach
‘ L (m) 1 (°) | D (em) | by (cm) | he (cm) | Q (I[s) T (°C) Dl 0
4027 | 4.0 7.1 2.2 6.82 945 | 16.5 12 0.32 | 5.7x10-4
4022 ” ” ” 2.38 448 | 293 13 0.92 ”
4017 ” ” 1.0 7.22 9.50 : 20.8 14.5 0.14 ”
4012 " p ” 225 | 287 282 18 0.44 ”
2027 2.0 14.0° 2.2 7.22 9.50 16.7 10 i 0.30 ”
2022 ” ” ” 2.38 4.60 2.71 13 {092 ”
2017 ” ” 1.0 725 | 858 | 217 17 014 "
2012 7 Lo ” 2.33 3.13 | 285 20 . 042 ”
1027 1.0 2.6 | 22 | 723 | 950 ; 164 9 | 030 "
1022 ” ” ” . 2.38 458 | 279 1 15 0.92 ”
1017 ” " 1.0 761 | 88 | 217 | 17 0.13 "
1012 ” ” ” 2.32 3.18 ' 271 16 0.43 ”
527 0.5 . 450 2.2 ‘ 7.48 95¢ | 170 © 135 0.29 ”
522 ” ” #0238 436 | 257 14 0.92 "
227 025 | 634 22 748 ‘ 9.52 ‘ 170 13 029 T«
222 ] i ” 2.38 4.45 290 © 155 | 092 ”
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Fig. 2.(1). Cross-sectional velocity distribution (L=2 m).
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Fig. 2.(2). Cross-sectional velocity distribution (L=2 m).
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Fig. 6. Plane distribution of velocity near the channel bed (L=0.25 m).
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Fig. 7. Cross-sectional distribution of transverse velocity component.
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