(45) 45

B DEGRIC K DAIREHRES K UV HE
B9 2 RERAIBIR

HIALZE T« PRI - DB 3 (hagk T

Experimental Study on Scour and Sedimentation of River Bed

by Over Flow from Weir

Kouji ASAI Yukihiro MIMURA, Nobuyuki KAWAMOTO (Department of civil engineering)

Riffles and pools have important roles for a river ecology and river environment. It is useful to develop a method for
creation of riffle and pool. Our final goal is a development of technical method for creation of riffles and pools by means of
over flow from weir. As first stage of it, we have studied that the characteristics of scours created by over flow from a sharp
crested weir and an inclined weir. The main results of this study are as follows;

(1) The maximum scour depths by the inclined weir are small compared with ones by the sharp crested weir when the
gradients of inclined weir are mild. However, ones by the inclined weir approach ones by the sharp crested weir as the
gradient of inclined weir become steep.

(2) The maximum scour lengths by the inclined weir are large compared with ones by the sharp crested weir when the
gradients of inclined weir are mild.

(3) The scour depths in front of the weir by the inclined weir are large compared with ones by the sharp crested weir when

the gradients of inclined weir are steep.
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Fig.1 Sketch of the experimental channel

(b) Inclined weir
hg: The height of the weir, h;: The water depth of
upstream, h’,: The water depth of the downstream, A

h=h;-h’,: difference of the water level between the

upstream and the downstream , V;: The flow velocity of

the upstream, V,: The flow velocity of the downstream.
Fig.2 Sketch of the weir
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Table.1 Experimental condition

Gradient of | Average Fi
. o ; ow rate
RUN Weir type | the inclired | diameter of 3
weir (tanf) | sand(cm) (cm’/s)
1 0.1015 1000
2 Sharp 0.1015 3000
3 crested weir 0.1435 1000
4 0.1435 3000
5 0.1015 1000
6 0.1015 3000
7 33 0.1435 1000
8 0.1435 3000
9 0.1015 1000
10 0.1015 3000
11 3/4 0.1435 1000
12 0.1435 3000
13 0.1015 1000
14 176 0.1015 3000
15 0.1435 1000
16 Inclined 0.1435 3000
17 weir 0.1015 1000
18 0.1015 3000
19 3/10 0.1435 1000
20 0.1435 3000
21 0.1015 1000
22 0.1015 3000
23 3/30 0.1435 1000
24 0.1435 3000
25 0.1015 1000
26 0.1015 3000
27 3/90 0.1435 1000
28 0.1435 3000
L
X

x: The distance from the weir, x’: The distance from the
near edge of the scour hole, Y: The depth from the
ground, H: The maximum depth of the scour hole, L:
The distance from the weir to the far edge of the scour
hole, X: The distance from the weir to the position at
which the maximum depth occurs, /: The length of the
scour hole, w: The distance from the near edge of the
scour hole to the position at which the maximum depth
occurs.
Fig.3 Definition of each quantity

(b)B-type (c)C-type

Fig.4 Scour shape

(a)A-type
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Fig.6 normalized scour hole sharp (Inclined weir)
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Fig.7 The relationship between H/ Ah and tan 0
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(@) Sharp crested weir (b) Inclined weir
Fig.10 The sketch of the flow over the weir
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Fig.11 The relationship between the ratio of the
maximum scour depth and tan 0
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Fig.12 The relationship between the ratio of the distance
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Table.2 Experimental data

Scour
RUN | H(cm) L(cm) I(cm) Xem) | wlem) | Ah(cm) | shape
1 8.0 16.1 16.1 0.0 0.0 2.53 A
2 11.5 35.6 35.6 10.0 10.0 249 B
3 44 14.7 14.7 54 54 251 B
4 8.3 25.8 25.8 15 15 2.70 B
5 7.9 159 159 04 04 2.32 A
6 9.9 315 315 0.0 0.0 2.10 A
7 4.3 133 133 3.1 3.1 243 B
8 7.8 24.9 24.9 20 20 2.39 B
9 5.2 14.0 14.0 3.5 3.5 2.31 B
10 10.5 34.8 34.8 7.9 7.9 247 B
11 4.4 12.2 12.2 3.7 3.7 2.27 B
12 7.9 254 254 7.3 7.3 2.50 B
13 4.6 14.3 14.3 4.7 4.7 2.26 B
14 9.4 37.9 37.9 7.5 7.5 2.23 B
15 4.0 13.0 13.0 4.8 4.8 2.37 B
16 7.2 24.9 24.9 6.1 6.1 2.46 B
17 2.9 27.2 27.2 12.8 12.8 2.65 B
18 3.8 51.5 51.5 26.5 26.5 2.79 B
19 3.3 20.2 20.2 9.6 9.6 2.28 B
20 44 32.7 32.7 13.0 13.0 2.53 B
21 3.2 245 245 11.1 11.1 2.69 C
22 2.3 - = 37.1 37.1 2.75 C
23 2.8 220 21.1 12.1 11.2 2.79 C
24 2.2 = = 20.8 20.8 2.91 C
25 1.7 23.8 204 11.9 8.5 2.68 C
26 24 64.9 64.6 20.9 20.6 2.79 C
27 0.8 14.2 10.6 8.9 5.3 2.62 C
28 2.8 40.1 38.9 22.6 214 3.05 C
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