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TRANSPORT PROCESS OF SUSPENDED SEDIMENT IN AN OPEN
CHANNEL WITH A STEP CHANGE IN BOTTOM ROUGHNESS

By Keiichi Kanpa, Takashi OTsuBo,
Yoshio MuraMmoro and Yuichiro Fujita

Synopsis

The purpose of this study is to elucidate the three-dimensional characteristics of
the sediment laden flow in an open channel with a step change in bottom
roughness. Under the fully suspended sediment conditions, the detailed
measurements of flow velocity and sediment concentration have been carried out
over the bed roughness abruptly changed from smooth to rough and rough to
smooth.

In the case of the smooth-to-rough change, it is shown that secondary flows,
whose length scales are as large as the depth, are developed on the rough bed at
the downstream reach, transporting suspended sediment toward the side walls. In
the other case with the rough-to-smooth change, suspended particles gradually settle
as turbulent intensity decreases near the side walls, and ripple covers the smooth
bed. Suspended load diminishes at the downstream reach because of this settlement.
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A sand feeder, B :carriage for mesurenent, C :changing point in surface roughness
D :weir for water surface control, £ : triangular weir, F:returning flune

Fig. 1. Experimental flume and equipment.
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Table1. Experimental conditions

Run No. (1) (2) i QU/s)  hor(em) U.i(em/s) Co(ppm)
SR-8 smooth—>rough sub—»sub 1/500 10.4 7.89 3.33 265
RS-8 rough —>smooth sub—>sub 1/500.  10.3 4.96 2.79 353

i: channel bed slope, @: discharge, hoz: uniform flow depth in the downstream reach,
U.s: friction velocity for the downstream reach, Co: sediment concentration supplied,
(1): changes in channel bed roughness,

(2): transition types of flow (sub; sub critical flow)
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Fig. 3. Changes in water surface profiles in the downstream reach.
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Fig. 4. Changes in vertical distribution of mean velocity in the downstream reach.

_5__



374 FABKRFRES H33HB-2 F2. 4 (1990)

= U .
1.5 z=10¢cm 1.5_9 z=1.0¢cm

i L i I R I S T I i §
5 10 ylem) 15 20 20
U/ z=2.0cm U/Ue z=2,0¢m
1.5_ 1.5"‘3
F .
St P T P T T et e S R BN
5 10 y(em) 15 20 5 10 ylem ) 15 20
U/Ue z =3, 5¢m
1.5",'
]
i
!
|
]
Fi
Hi
i
!
.5l|AIALIAIIII_1_l;IIIIIJI].BIIIILJIA;AALIIlllllIlII
5 10 ylem) 15 20 5 10 ylem ) 15 20
(a) Run SR-8 (b) Run RS-8

Fig. 5. Changes in lateral distribution of mean velocity in the downstiream reach.
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Fig. 7. Changes in vertical profiles of suspended sediment concentration in the
downstream reach.
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Fig. 10. Changes in lateral profiles of supension load in the downstream reach.
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