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Comparison of Local Scour around Pipeline Caused by Waves
and Steady Currents

Kyoung-Ho Kim* and Hyoun-Sik Oh*
*Dept. of Civil Engineering, Chungbuk National University, Cheongju, Korea

KEY WORDS: Local scour hole 5% AlZ%¥, Scour width ME%, Scour depth MZ4l, Shallow water Z3l], Fr number Fr 47, KC
number KC <, Pipeline #&

ABSTRACT: The primary purpose of the present study was to investigate the mechanism causing scour around a pipeline placed on the seabed
in a shallow water zone. Such submarine pipelines are usually exposed to currents and waves. The present experiments made estimates for each
different flow type. The scour width and depth in the equilibrium scour phase were analyzed by non-dimensional parameters. The experiment in this
study considered various parameters: pipe diameters, wave periods, wave heights, and current velocities. Using the experimental results, the
correlations of scour width, scour depth, and main non-dimensional parameters such as the Fr number and KC number were analyzed. In the case
of steady currents, the scour hole was closely related to the bottom velocity, while the scour hole in waves showed a relatively low correlation to
the bottom velocity because when exposed to waves the scour hole was restricted according to the movement distance of the water particles during
a wave period. However, the scour width under a steady current was not limited because vortex shedding was well developed from having enough
time and distance.
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Fig. 5 Schematic description of experimental setup
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Table 1 Experimental data
(a) Currents condition (b) Wave condition

"ll;}eosjc P1pe( lr<i11lrz;r)neter BOttlfgn( I\I?;lsc;aty s/D  W/D 1\11::) | "11;}3:: Plpe( il;I?eter BOtif[?( r\;(;l;«:lty s/D W/D §§
1 45 0.21 0.0777 097 0.150 1 40 0127 0401 088 32
2 45 023 02222 094 0164 2 40 0.154 0247 260 39
3 45 0.25 01222 103 0178 3 40 0.156 0381 18 39
4 45 0.27 01666 126 0.193 4 40 0.198 0279 155 74
5 45 0.29 01822 1.80 0.207 5 40 0.28 0369 153 105
6 45 031 0.4000 232 0221 6 40 0.344 0122 236 129
7 45 033 03333 271 0.236 7 40 021 014 149 131
8 45 0.35 04444 238 0.250 8 40 0.209 0241 314 157
9 45 0.37 0.4000 351 0.264 9 40 0.387 0148 094 194
10 45 0.39 04888 344 0278 10 40 0.474 0304 213 237
11 45 041 04777 382 0293 11 40 0.283 0129 204 142
12 45 043 06222 443 0307 12 40 0.27 0268 144 169
13 45 0.45 11777 1197 0321 13 40 0.382 0235 126 287
14 45 0.47 10444 10.08 0.336 14 40 0.336 0334 204 21
15 45 0.49 12000 1230 0.350 15 40 0.34 0241 129 255
16 60 021 00916 1.34 0.150 16 60 0.109 0276 112 18
17 60 0.23 0.0833 156 0.164 17 60 0.13 0215 058 22
18 60 0.25 00733 133 0178 18 60 0.154 0537 117 26
19 60 0.27 01700 1.63 0.193 19 60 0.205 048 112 51
20 60 0.29 02033 174 0.207 20 60 0.259 0189 177 65
21 60 031 03616 138 0.221 21 60 0.184 0268 127 77
22 60 033 05133 186 0.236 22 60 0.273 0372 052 91
23 60 0.35 05733 370 0.250 23 60 0.357 0466 065 89
24 60 0.37 0.8800 4.62 0.264 24 60 0.198 0153 136 99
25 60 0.39 08700 456 0.278 25 60 0.283 036 098 118
26 60 0.41 08866 722 0.293 26 60 0.371 0081 023 124
27 60 043 09900 895 0.307 27 60 0.335 0169 079 14
28 60 0.45 09266 785 0321 28 60 0.288 0.148 0 144
29 60 0.47 10333 11.81 0.336 29 60 0.478 0226 068 159
30 90 0.21 0.0888 1.04 0.150 30 60 0.342 0217 229 171
31 90 023 00722 098 0.164 31 90 0.066 018 056 07
32 90 025 01388 112 0178 32 20 0.153 025 07 17
33 90 0.27 01833 148 0.193 33 90 0.104 0345 08 17
34 90 0.29 02666 1.65 0.207 34 90 0.157 0284 081 17
35 90 0.31 03222 207 0221 35 90 0.113 033 103 25
36 90 033 04666 225 0.236 36 90 0.093 0368 071 26
37 90 0.35 06111 277 0.250 37 0 0.268 0475 117 45
38 90 0.37 07388 3.63 0.264 38 0 0.338 044 164 56
39 90 0.39 0.6444 485 0278 39 90 0173 0132 097 58
40 90 041 08444 292 0293 40 0 0.255 0253 151 71
41 90 043 12055 794 0307 41 90 0.351 0175 172 78
42 90 0.45 16444 943 0321 42 90 0.263 027 097 88
43 0 0.333 0345 079 93

44 90 0.465 0502 082 103

&G

90 0.339 0341 128 113
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