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Fig 1. The placement of the transverse spoiler under the pipe
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Fig 2. The plan of the flume
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Fig 4. The scour formed under the pipe with the attached

spoiler at the end of the experiment
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Fig 3. The cylindrical pipe and the transverse spoiler

installed under it
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Table 1. The spoiler and scour specifications for the Submerge pipe on the sediment bed

Number D e Q \Y Fr Hs max Ls max Increase in the Reduction in the
(cm) (cm) (m%s) (m/s) (cm) (cm) scour depth (%)  scour length(%)

1 3.1 0.20 0.040 0.83 0.67 2.6 10 11 5

2 3.1 0.20 0.035 0.73 0.58 2.5 8.7 6 4

3 3.1 0.20 0.030 0.63 0.50 2.4 8.1 9 4

4 3.1 0.20 0.025 0.52 0.42 2.2 7.5 10 9

5 3.1 0.31 0.040 0.83 0.67 2.7 9.3 15 11
6 3.1 0.31 0.025 0.52 0.42 2.4 7 20 15
7 3.1 0.31 0.030 0.63 0.50 2.5 7.2 14 14
8 3.1 0.31 0.035 0.73 0.58 2.6 8.6 11 5

9 3.1 0.72 0.035 0.73 0.58 2.8 7 19 23
10 3.1 0.72 0.030 0.63 0.50 2.7 5.9 23 30
11 3.1 0.72 0.025 0.52 0.42 2.6 5.4 30 34
12 3.1 0.72 0.040 0.83 0.67 2.9 7.6 23 28
13 3.1 1.24 0.035 0.73 0.58 2.9 6.1 23 33
14 3.1 1.24 0.025 0.52 0.42 2.7 4.8 35 41
15 3.1 1.24 0.03 0.63 0.50 2.8 5.6 27 33
16 3.1 1.24 0.040 0.83 0.67 3 6.5 28 38
17 4 0.20 0.035 0.73 0.58 2.7 133 9 4

18 4 0.20 0.030 0.63 0.50 2.5 12.1 9 6

19 4 0.20 0.025 0.52 0.42 2.7 12.2 3 3

20 4 0.20 0.040 0.83 0.67 2.8 13.9 7 3

21 4 0.31 0.035 0.73 0.58 2.8 11.5 13 17
22 4 0.31 0.040 0.83 0.67 2.9 13.1 11 3

23 4 0.31 0.025 0.52 0.42 2.8 10.4 7 17
24 4 0.31 0.030 0.63 0.50 2.6 10 13 22
25 4 0.72 0.030 0.63 0.50 3 9.1 30 29
26 4 0.72 0.025 0.52 0.42 3.2 10 23 21
27 4 0.72 0.040 0.83 0.67 33 11.5 26 15
28 4 0.72 0.035 0.73 0.58 3.1 10.8 25 22
29 4 1.24 0.040 0.83 0.67 3.8 9.4 46 30
30 4 1.24 0.030 0.63 0.50 33 7.6 33 41
31 4 1.24 0.025 0.52 0.42 3.6 8.5 38 33
32 4 1.24 0.035 0.73 0.58 34 8.9 37 36
33 4.8 0.20 0.030 0.63 0.50 2.6 12.4 8 5

34 4.8 0.20 0.025 0.52 0.42 2.3 12.5 5 1

35 4.8 0.20 0.040 0.83 0.67 2.9 11.9 7 12
36 4.8 0.20 0.035 0.73 0.58 2.8 11.2 9 3

37 4.8 0.31 0.030 0.63 0.50 2.7 11.3 13 2

38 4.8 0.31 0.035 0.73 0.58 2.9 9.9 13 24
39 4.8 0.31 0.040 0.83 0.67 3 10.8 11 6
40 4.8 0.31 0.025 0.52 0.42 2.5 11.7 14 13
41 4.8 0.72 0.025 0.52 0.42 2.9 10.8 32 14
42 4.8 0.72 0.040 0.83 0.67 34 9 25 33
43 4.8 0.72 0.035 0.73 0.58 33 8.1 28 30
44 4.8 0.72 0.030 0.63 0.50 3.1 10.1 29 22
45 4.8 1.24 0.03 0.63 0.50 3.6 9 50 31
46 4.8 1.24 0.035 0.73 0.58 3.7 6.5 44 43
47 4.8 1.24 0.040 0.83 0.67 3.9 7.3 44 46
48 4.8 1.24 0.025 0.52 0.42 34 9.9 55 21
49 6.2 0.20 0.025 0.52 0.42 2.5 11.7 9 4
50 6.2 0.20 0.040 0.83 0.67 3 12.2 5 10
51 6.2 0.20 0.035 0.73 0.58 2.9 13.2 7 9
52 6.2 0.20 0.030 0.63 0.50 2.7 11.1 8 8

53 6.2 0.31 0.025 0.52 0.42 2.6 10.2 13 16
54 6.2 0.31 0.030 0.63 0.50 2.8 9.7 12 20
55 6.2 0.31 0.035 0.73 0.58 3 12.3 11 1

56 6.2 0.31 0.040 0.83 0.67 3.1 10.6 9 27
57 6.2 0.72 0.040 0.83 0.67 3.5 8.9 23 34
58 6.2 0.72 0.035 0.73 0.58 34 9.8 26 32
59 6.2 0.72 0.030 0.63 0.50 32 8.4 28 31
60 6.2 0.72 0.025 0.52 0.42 3 8.8 30 28
61 6.2 1.24 0.025 0.52 0.42 3.5 6.9 52 43
62 6.2 1.24 0.040 0.83 0.67 4 7.1 38 47
63 6.2 1.24 0.035 0.73 0.58 3.9 7.5 44 48
64 6.2 1.24 0.030 0.63 0.50 3.7 6.5 48 46
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Fig 5. The impact of the size of the submarine pipe on the scour length at different Froude numbers
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Fig 6. The impact of the size of the submarine pipe on the scour depth at different Froude numbers
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Table 2. Estimating the parameters of Egs. 4 and 5 for the Submerge pipe with attached spoiler

Confidence Range 95%
The standard deviation  Value  Parameter

Max Min

0.091 -0.052 0.036 0.19 a
2.733 2.066 0.167 2.4 b
1.082 -0.92 0.294 0.495 c
12.153 6.695 1.364 9.424 d

G s AP 25 53 par Slo (Kawal d b 5 Gob e (51 s3Lgtn sl ()b LT Y It
Table 3. The statistical analysis of the relations proposed for estimating the maximum depth and length of scour under the

Submerge pipe
%Error R? RMSE Relation Number
0.1435 0.314 0.809 Hsmax=0.19D +0.4 4

0.115  0.733  0.533  Lsmax=0.495D +9.4 5
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Fig 9. Correlation between the calculated scour length and

the scour length obtained from Eq. 5
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Fig 8. Correlation between the calculated scour depth and

the scour depth obtained from Eq. 4
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Fig 10. Comparing the observed and calculated (Eq. 4) results with Setia and Verma (2007)
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Abstract

This paper presents, a set of experiments was conducted in a Plexiglas flume setup to investigate the
simultaneous use of pipe and blade in the scour control around a submerged pipe. A vertical cylindrical pipe
with and without a blade placed below it was selected for the experiments. The experiments were carried
out in two different sates: with blade and without blade the pipe. Moreover, they were performed for four
different pipe diameters, flow intensities, and blades where clear water was also used. The results showed
for all states that simultaneous installation of pipe and blade below it caused a substantial decrease in the
scour length. In other words, applying the blade produced a decrease in the scour length below the pipe
by 21 percent. Furthermore, in all states, simultaneous use of pipe and blade engendered a more increased
scour depth than the absence of the blade, by 22 percent. Besides, maximum scour depth for simultaneous
use of pipe and blade was obtained equal to 55 percent when the blade width, pipe diameter, and Froude
number were set to 1.24, 4.8 cm, and 0.42, respectively.
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