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Investigation of Local Scour Process Around Pipelines Using
the Numerical and Physical Models

Abstract

In this paper, the local scour process around pipelines due to steady currents has been
investigated from different points of view using the numerical and physical models. In order to
calculate the maximum scour depth under the pipe, a mathematical model based on the two-
dimensional Laplace equation has been developed and the scour process on the 2D x-z vertical
plane has been simulated, with the finite volume method being used to discretize the governing
equation. In the developed numerical model, an equivalent boundary calculated using the
Newton-Raphson iteration method, has been used to determine the deformed bed profile due to
scour resulting from the subjected forces on the sediment particles on sea bed. In the physical
models, emphasis has been focused on the effects of different parameters such as pipe diameter,
water depth, velocity of flow and the interaction of the parallel pipes on local scour process.
Finally, the numerical model results have been compared with the results obtained from the
physical model and the other experimental data.
Keywords: Scour, Pipelines, Numerical Modeling, Physical Modeling, Steady Current, Finite
Volume Method
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Testno. | h (mm) D (mm) | U (cm/s) | Us(cm/s) 0 Re Fr S/D

o1 150 62.75 20.26 1.185 0.020 12,713 | 0.17 | 0.35

02 150 62.75 18.63 1.090 0.017 11,690 | 0.15 | 0.31

03 140 62.75 24.61 1.440 0.0296 | 15,443 | 0.21 | 0.39

04 150 110.5 51.82 2.800 0.112 | 57,261 | 0.43 | 0.46

05 170 110.5 14.806 0.800 0.0091 | 16,361 | 0.11 | 0.11

06 170 110.5 52.75 2.850 0.116 | 58,289 | 0.41 | 0.47

O7** 140 62.75 25.92 1.156 0.033 16,265 | 0.22 | 0.59

O8*** 140 62.75 24.10 1.410 0.028 15,123 | 0.21 | 0.59

QOF*** 140 62.75 24.40 1.428 0.029 | 15,311 | 0.21 | 0.51
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