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<Table 1> Experimental Condition for the Local Scour

Scour i ; ; ;
ot Mo, condition Plptle3 &aﬁgeter Embedment tBO/ Ddlameter ratio Wa\fesggrlod
1/6 25,30
Case 1 25 1/3 35, 4.0
1/2 45,50
1/6
1.0, 3.0, 4.0
Case 2 38 1/3
1/2 45,50
1/6
Case 3 60 1/3 3.0, 5.0
1/2
1/6
Case 4 90 1/3 3.0
1/2

Iv. Ada & o

1. 25 22| Zg

<a¥ 3>~<ad 6> HY o] T3 Bz FRE IR dEE ekl Zog g
o] At HEd Aol WASHA] gkl o] oFf-Ee] Alzzlolol] Hls) #E F FEo A=z
ol7k ¥ AA YRt old dAde] dolo g w9 ol WMAE = o (vortex) RUHE #E9] H

of WA= WlTF(lee-wake)®] %7t v 27| wiitel] #Eo] ¥ Fto] Al=o]l ¢ o] dojdtt
g g Aok AlEziels 718 vhart AR E
Adhs ARE Holal 9ty AFdA duHHd AlE FEHE Holw diF-Ee] A§ wiAdzlol(e,
embedment depth)7} AL G5 AlEzlo)7F HAskdth
<aY T>~<2d 8 BEE Algo] Ae g
olth. B E Almo] AT A9, HEF Alze] #A=RE Fnpdel datste] AAeAY, vieb
Fo] AAE wiof o] #E Wo o] HFF(seepage flow)oll o] HFHFO R 13t
Ak Ao ol #ET AW By Ay ZukA FuAE Age g dnH P}
Udgt AFS Holu ul$-F(lee-wake) 7} A8l skl R ARE AN A O] H
NA Al=fE o] ] SF Fo R o] HePste] B EE Al=o] AT

offt @ 1o
1E o
o~
o
=
2

B



<Table 2> Experimental data and parameters of influence on scour
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Test No Period di;rir?:ter Emt?gg(r)n ent ur, I-\f\é?;ﬁt KC U W/.D R
© | Tisec) Dim) /D (m/s) (cm) =3 ¢
1 1.0 0.038 1/2 0.138 12.80 3.6 48.637 2.66 5244.0
2 1.0 0.038 13 0.152 14.03 4.0 64.048 2.66 5776.0
3 1.0 0.038 1/6 0.161 14.79 42 75.031 2.45 6118.0
4 3.0 0.060 1/6 0.163 6.24 8.2 35.073 2.13 9780.0
5 3.0 0.060 1/2 0.165 6.26 8.3 35.411 - 9900.0
6 3.0 0.060 1/3 0.167 6.35 8.4 36.961 2.38 10020.0
7 3.0 0.090 1/2 0.263 9.95 8.8 63.198 1.82 23670.0
8 3.0 0.090 1/3 0.265 10.07 8.8 65.512 - 23850.0
9 3.0 0.090 1/6 0.267 10.14 8.9 66.888 2.26 24030.0
10 3.0 0.090 1/6 0.335 12.74 11.2 132.661 2.61 30150.0
1 3.0 0.090 1/3 0.337 12.78 11.2 133.914 2.42 30330.0
12 3.0 0.090 1/2 0.356 13.52 11.9 158.550 2.09 32040.0
13 3.0 0.038 1/3 0.165 6.33 13.0 91.278 - 6270.0
14 3.0 0.060 13 0.265 10.08 133 | 147.842 2.57 15900.0
15 3.0 0.060 1/6 0.274 10.38 13.7 | 161.439 2.68 16440.0
16 3.0 0.060 1/2 0.277 10.52 13.9 168.060 2.42 16620.0
17 3.0 0.038 1/2 0.176 6.71 13.9 108.723 3.50 6688.0
18 3.0 0.038 1/6 0.183 6.97 14.4 121.857 3.82 6954.0
19 3.0 0.060 1/6 0.379 14.36 19.0 | 427.445 3.17 22740.0
20 3.0 0.060 1/2 0.388 14.73 19.4 461.345 2.47 23280.0
21 3.0 0.060 1/3 0.395 15.02 19.8 489.133 3.60 23700.0
22 3.0 0.038 1/2 0.263 9.97 20.8 356.647 4.16 9994.0
23 3.0 0.038 1/3 0.265 10.06 20.9 366.393 3.89 10070.0
24 3.0 0.038 1/6 0.267 10.19 211 | 380.781 3.32 10146.0
25 5.0 0.038 1/6 0.169 4.95 222 | 126.069 4.87 6422.0
26 5.0 0.038 1/3 0.176 5.15 23.2 141.976 4.37 6688.0
27 5.0 0.038 12 0.181 5.26 238 | 151.269 4.61 6878.0
28 3.0 0.038 1/6 0.314 11.95 248 | 614125 - 11932.0
29 3.0 0.038 12 0.323 12.24 255 | 659.929 - 12274.0
30 3.0 0.038 13 0.346 13.18 27.3 | 823.946 - 13148.0
31 25 0.025 13 0.291 12.20 291 | 1019.944 | 7.40 7275.0
32 2.5 0.025 1/2 0.300 12.58 30.0 1118.249 4.44 7500.0
33 3.0 0.025 1/3 0.256 9.70 30.7 758.849 - 6400.0
34 4.5 0.038 1/3 0.262 8.01 31.0 430.543 5.42 9956.0
35 2.5 0.025 1/6 0.312 13.07 31.2 1254.075 8.16 7800.0
36 3.0 0.025 1/2 0.260 9.93 31.2 814.119 4.00 6500.0
37 3.0 0.025 1/6 0.263 9.97 31.6 823.997 - 6575.0
38 4.5 0.038 1/2 0.284 8.73 33.6 557.394 5.03 10792.0
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39 5.0 0.060 1/6 0.460 13.35 38.3 991.978 4.63 27600.0
40 5.0 0.060 1/2 0.470 13.63 39.2 1065.713 4.18 28200.0
41 5.0 0.060 1/3 0.475 13.79 39.6 1093.330 417 28500.0
# 42 4.0 0.038 1/3 0.380 12.40 40.0 1252.931 - 14440.0
# 43 4.0 0.038 1/2 0.382 12.43 40.2 1262.047 - 14516.0
# 44 4.0 0.038 1/6 0.392 12.76 41.3 1365.256 - 14896.0
45 4.5 0.038 1/6 0.395 12.10 46.8 1484.142 6.74 15010.0
46 4.5 0.038 1/3 0.395 12.11 46.8 1487.825 8.32 15010.0
47 4.5 0.038 1/2 0.400 12.24 47.4 1536.256 8.21 15200.0
48 4.5 0.038 1/6 0.436 13.37 51.6 2002.229 8.11 16568.0
49 5.0 0.038 1/3 0.424 12.27 55.8 1920.115 - 16112.0
50 4.5 0.038 1/2 0.475 14.51 56.3 2559.303 7.13 18050.0
# 51 5.0 0.038 1/6 0.443 12.83 58.3 2195.197 - 16834.0
52 5.0 0.038 1/6 0.445 12.96 58.6 2262.604 - 16910.0
# 53 5.0 0.038 1/3 0.445 12.95 58.6 2257.371 - 16910.0
54 4.5 0.038 1/6 0.499 15.31 59.1 3006.388 7.13 18962.0
# 55 5.0 0.038 1/2 0.458 13.29 60.3 2439.880 - 17404.0
# 51 5.0 0.038 1/6 0.443 12.83 58.3 2195.197 - 16834.0
52 5.0 0.038 1/6 0.445 12.96 58.6 2262.604 - 16910.0
# 53 5.0 0.038 1/3 0.445 12.95 58.6 2257.371 - 16910.0
54 4.5 0.038 1/6 0.499 15.31 59.1 3006.388 7.13 18962.0
# 55 5.0 0.038 1/2 0.458 13.29 60.3 2439.880 - 17404.0
# 56 4.0 0.025 1/2 0.382 12.48 61.1 2951.162 - 9550.0
57 5.0 0.038 1/2 0.465 13.49 61.2 2551.699 7.26 17670.0
58 4.5 0.038 1/3 0.537 16.48 63.6 3749.653 7.08 20406.0
# 59 4.0 0.025 1/6 0.411 13.42 65.8 3669.500 - 10275.0
60 3.5 0.025 1/2 0.473 16.55 66.2 5214.079 4.68 11825.0
# 61 4.0 0.025 1/3 0.421 13.73 67.4 3929.714 - 105625.0
62 3.5 0.025 1/6 0.483 16.83 67.6 5483.224 5.76 12075.0
63 3.5 0.025 1/3 0.483 16.86 67.6 5512.598 4.76 12075.0
64 5.0 0.025 1/2 0.455 13.22 91.0 5548.494 - 11375.0
# 65 4.5 0.025 1/3 0.581 17.80 104.6 10916.07 - 14525.0
# 66 4.5 0.025 1/6 0.585 17.91 105.3 11119.70 - 14625.0
# 67 4.5 0.025 1/2 0.595 18.23 1071 11726.45 - 14875.0
68 5.0 0.025 1/3 0.564 16.36 112.8 10515.51 - 14100.0
69 5.0 0.025 1/6 0.605 17.53 121.0 12936.79 10.28 15125.0

# © abnormal scour
> no Scour or Not measured
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<Fig. 3> Variation on equilibrium scour depth for
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<Fig. 9> Correlation between W/D and Re number
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Estimation of Local Scour Width around the Embeded Pipelines in Wave

Kyoung Ho Kim, Hyoun Sik Oh

The local scour widths around the submarine pipelines are obtained according to the various
parameters such as wave height(H), period(T), pipe diameter(D), and embedment to pipe
diameter ratio(e/D). The scour width and the scour depth show good correlation with the relative
scour width compared to the main non—dimensional parameter. Finally, empirical equations for
the effect of embedment depth on the local scour around submarine pipelines are suggested
through the correlation analyses between the relative widths and the KC number, modified Ursell

number.

Key words : local scour width, KC number, ursell number



