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Boundary Element Method for Calculating the Onset of Scour Beneath
Marine Pipelines Under the Wave Action

XIA Hua-yong', WANG Jun-qin®
(1.South China Sea Marine Forecasting Center , Guangzhou 510300, China;
(2.Engineering Design Department , CNOOC Research Institue , Beijing 100027, China)

Abstract: The critical condition of the onset of scour beneath marine pipelines is one of the important fun-
damental parameters for the design and operation of submarine pipelines. Sumer et al gave the test curves
of pipeline scour onset under the wave action, which included only three curves of Keulegan-Carpenter
(KC) number. For an arbitrary KC number, however, the Sumer et al’s method is not convenient for use
and also not accurate. It is, therefore, necessary to establish a numerical model for calculating the critical
condition of the onset of pipeline scour under the wave action. Because the intersection of the pipelines with
the seabed can form a complex geometrical shape and the cross points are numerical singularity, the calcu-
lation of the critical condition of the onset of pipeline scour becomes very difficult. For this reason, the
Boundary Element Method (BEM) is applied to calculate the wave motion and the seepage pressure. The
boundary elements can precisely fit the boundary between the seabed and the pipeline wall, easily solve the
problem about the numerical singularity at the cross points of the pipeline and the seabed and directly cal-
culate the vertical pressure gradient at the cross points. Thus, the critical condition of the onset of pipeline
scour can be accurately calculated. The calculated results agree well with the experiments available in liter-
atures.

Key words: marine pipeline; onset of scour; boundary element method; numerical singularity
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