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Parameter Analysis for Influence on the Scour Width around Submarine
Pipelines in Waves
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Abstract : The local scour in waves can be thought of as very complex synthetic processes which is influenced
by geology of bed material, bed flow in the sea and hydraulics condition. The most research until now be targeted
at the scour depth and therefore the local scour width in waves has not been investigated as well. The size of
wave or bottom velocity at the bed is direct cause of the local scour among lots of the scour effect factors, and
the scour depth and width can be estimated through interrelationship analysis with scour area to use the
dimensionless parameters including these such as Keulegan-Carpenter number, Ursell number etc. In this paper,
to find out closely relation with the dimensionless parameters and scour width, performed an experiment with the
variations of pipe diameters, wave heights and wave periods and then analyzed it. As the result, while Reynolds
number and period parameter were seen to disperse local scour width largely, Shields number, KC number and
Ursell number appeared good interrelationship. Specially, Shields number doesn't much affect the scour depth
but has good relation for the scour width.

Keywords : local scour, relative width, Keulegan-Carpenter number, Ursell number, nonlinear regression analysis
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Fig. 1. Sketch of scour hole and streamwise extend of lee-wake.
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Fig. 3. Wave heights pattern for time series.: D =60 mm.
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Fig. 5. Equilibrium scour profiles for KC number and modified Ursell number, D=60 mm.
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Table 1. Experiment data for parameters influence on scour(ds;=1.2 mm).
Test Pipe Wave Period Shields

No. Diameter (m) (sec) Lim) U,(m/s) H(em) Uy, W/D  Re No. B KCNo. U, U
1 0.09 1 1.406 0.074 49 0.02498 0.278 6630 0.01196 0.000123 0.82 2.67 0.78
2 0.09 1 1406 0.168 11.1 0.05696 0350 15117 0.05451 0.000123 1.87 6.09 9.21
3 0.09 1.5 2432 0.113 52 0.03847 0.400 10211 0.02648 0.000185 1.89 8.56 2.85
4 0.06 1 1.406  0.120 79 0.04068 0.558 7197 0.0313 0.000278 2.00 4.35 7.55
5 0.06 1 1.406  0.142 94 0.04813 0.292 8515 0.04265 0.000278 237 5.15 12.50
6 0.09 2 3399 0.114 4.7 0.07682 0.517 10283 0.02682 0.000247 2.54 15.16 4.17
7 0.06 1 1.406 0.169 11.1 0.05727 0.583 10133 0.05874 0.000278 2.81 6.12 21.07
8 0.04 1 1.406 0.139 92 0.04727 0.438 5576 0.04404 0.000625 3.49 3.49 26.663
9 0.09 1.5 2432 0287 13.1 0.09722 0.583 25802 0.14577 0.000185 4.78 21.62 46.05
10 0.09 1.5 2432 0362 16,6 0.12290 0.822 32617 0.22436 0.000185 6.04 27.33 93.03
11 0.06 1.5 2432 0278 12.7 0.09414 0.883 16655 0.14658 0.000417 6.94 20.94 94.06
12 0.09 2 3399 0348 144 0.11790 0.861 31289 0.20784 0.000247 7.73 46.14 117.40
13 0.09 2.5 4338 0282 11.1 0.09557 0.972 25364 0.14124 0.000309 7.83 58.30 89.17
14 0.06 2 3399 0339 140 0.11493 1.575 20335 0.21162 0.000556 11.30 44.98 244.72
15 0.06 3 5265 0.230 89 0.07804 0.992 13807 0.1038 0.000833 11.51 68.49 150.02
16 0.06 2.5 4338 0283 11.2 0.09613 1.358 17008 0.15233 0.000694 11.81 58.64 204.17
17 0.04 3 5265 0.168 6.5 0.05714 1.188 6740 0.06242 0.001875 12.64 50.15 132.50
18 0.06 2 3399 0470 194 0.15953 2292 28226 0.38689 0.000556 15.68 62.44 654.49

193 0.04 2.5 4338 0284 112 0.09637 1.263 11367 0.16329 0.001563 17.76 58.78 462.84

203% 0.04 3 5265 0274 106 0.09275 2.125 10940 0.15219 0.001875 20.51 81.40 566.68
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