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The Mechanism of Suspended Sediment Transport
in an Open Channel

Tadaoki ITakura* Tsutomu Kisur*

Abstract

The velocity distribution in an open channel water flow with suspended sediment
was investigated by experiments. It is known that the velocity distribution with suspended
sediment differs from so-called Karman-Prandtl velocity defect relation. The difference
consists of two components; one in which the Von Karman universal constant is smaller
than #=0.4, and the other where the velocity is higher than the clear water flow for
the 10% depth near the bottom.

All measurements were performed in a hydraulically smooth channel for various
concentrations of sand. Several theoretical and experimental relationships were examined

in the experiments. Shimura’s theory was found to give the best correlation with the
authors’ experiments.

The measurements of turbulence was carried out in an open channel water flow with
suspended sand particles using a hot-film anemometer. Characteristics of the structure
of turbulence were investigated to obtain some basic data in an attempt to generalize the

theories of suspended sediment transport.
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HHOFEEA e EIC oW T, Wl Mk L RS ORES AL T 2O
X OVERBRGITER L O I x 1T - 12,

SHL, b OEERLBKEBAROETHEEICH L T OnDEEX 1Tle-» TRERS h
L DTHY, hbwmitT 585255 i1 Hot-film FiEit A CTEED 2SN
OFLIDEME T - 1o,

2. EBROBME

ME R 30 cm, X 50cem, RX 15m O 7 7 A F » 7R D PBOKEEA TTric» 7o, K
BLT v » —f FFTH B, i FSeReIibE 265, dp=018mm TH 0, KEIEICHERE
EURGLS ”ﬂiﬂﬁ:%%&fio FGTHEOMEITIIAR lmm O & P —FLEAEK< ) £ —
£~ i, BHEDEINE4dmm O TOv A 7 & vE G TIEL 72,

GET - e FHROKBEELR-1OM ) TH D, BIGHEESLO v/ v XEC X - TH
EL R T TCPERE KB R TH 5, FERFED inner law 23
WA —E A VIR F CoOBBERE X U outer layer TfT/g\s, viscous sublayer PNTILAT
T T 7R,

¥, TN TOUEEKEE DL L TiTleh i,

Table 1. Summary of Hydraulic Data for Experiments

o Dot Discharge] MSS8 | Erone it gy | Resnolds | Shese Mo Sy,
hicm)| Q(1/sec) [Ulcm/sec)| Fr R{cm) i Re uy(cm/sec) Cm(gr/f) | 6(°C)

650 | 7.17 12.5 58.1 0.639 4.85 0.00180 | 25,600 2.93 0.622 134
N-5 | 8.40 12.0 47.6 0.525 5.39 0.001471 23,500 279 0.321 16.7
N-6 | 7.58 12.0 52.8 0.613 5.04 0.001731 21,800 2.92 0.812 12,6
TN-2 | 7.20 12.5 57.9 0.689 4.86 0.00136] 24,500 2.55 0.292 14.8
TN-4 | 7.10 13.2 62.0 0.743 4.82 0.00142| 24,300 2.59 0.274 12.2
7 24.4 45.0 61.5 0.400 9.30 0.000721 57,200 2.56 — —
10 23.9 64.0 89.3 0.580 9.22 0.00167 | 82,400 3.88 0.530 —
13 25.2 51.0 67.5 0.430 942 0.00077 1 63,500 2.66 0.376 —
17 22.5 35.5 52.6 0.350 9.00 0.00040 | 47,400 1.86 0.539 -
20 19.1 375 65.9 0.480 8.41 0.00100 | 55,400 2.87 0.713 —
30 229 48.6 70.7 0.470 9.07 0.00206 | 64,100 4.28 1.760 —
31 22.1 45.8 69.0 0.470 8.95 0.00218| 61,800 4.38 2.260 —
1% | 8.65 8.6 37.6 0.525 5.23 — 19,700 2.54 3.64 25.0
73*% 414 104 51.5 0.958 2.95 0.00277 | 590,000 2.86 2.39 21.0
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No y (cm) 7 (cm/sec) ¢ (gr/f)
1 0.14 325
2 0.30 '1.45
3 0.64 41.8
4 1.14 45.3 0.14
5 1.64 475
6 2.14 49.8 0.16
7 3.14 52.7 0.09
8 4.14 55.5
9 5.14 57.8 0.08
10 6.14 59.1
11 7.14 61.2 0.08
12 7.94 61.9
%2 Run 650
No y (cm) 7 (cm/sec) c (gr/f)
1 0.2 46.0
2 0.3 48.5 2.63
3 04 50.1
4 0.5 51.6 2.00
5 0.7 54.0 1.12
6 1.0 56.0 0.80
7 2.0 60.7
8 3.0 64.2 0.34
9 4.0 67.0
10 5.0 68.7 0.13
11 6.0 70.1
12 6.8 70.7 0.11
%3 Run  TN-2
No. y {cm) 7 (cm/sec) ¢ (gr/t)
1 0.1 38.4
2 0.2 40.1
3 0.3 415 2.12
4 0.4 425 1.60
5 0.5 43.3 1.30
6 0.6 44.2 1.08
7 0.7 45.4
8 0.8 46.2 0.87
9 0.9 47.3
10 1.0 48.1 0.74
11 1.5 53.5 0.53
12 2.0 56.3 0.38
13 25 58.6
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No. y (cm) Z (cm/sec) ¢ (gr/6)
14 3.0 60.8 0.21
15 35 62.6
16 4.0 64.2
17 45 65.4 0.11
18 5.0 66.4
19 55 66.7
20 6.0 66.9 0.03
21 6.65 66.7
%&—4 Run TN-4
No. y (cm) 7 (cm/sec) ¢ (gr/f)
1 0.1 43.6
2 0.2 48.1
3 0.3 50.5 1.22
4 0.4 52.3 0.99
5 05 53.6 0.84
6 0.6 54.5 0.76
7 0.7 55.5
8 0.8 56.3 0.62
9 0.9 56.7
10 1.0 57.1 0.48
11 15 58.7 0.36
12 2.0 60.7 0.26
13 25 62.1
14 3.0 63.7 0.18
15 35 65.7
16 4.0 67.2 0.14
17 4.5 68.5
18 5.0 69.0 0.07
19 55 69.2
20 6.0 69.2 0.02
21 6.5 69.2
fi%—5 Run N-6
No. ¥ (cm) 4 (cm/sec) ¢ (gr/f)
1 0.38 41.3 18.20
2 0.88 48.7 2.62
3 1.38 52.0
4 1.88 55.0 1.28
5 2.38 574
6 3.38 61.4 0.62
7 4.38 65.1 0.63
8 5.38 67.5
9 6.38 68.9 0.34
10 6.98 69.7
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