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Table 1 Test conditions for the verification of data
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Fig.2 Comparison between the simulated equilibrium profiles and the experimental results
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Improvements of Potential Flow Model for Submarine Pipeline Scour

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

Abstract: The potential flow model proposed by Li & Cheng is improved in the aspects of numerical meth-
od, bed surface equilibrium condition and scoured bed surface adjustment technique. The boundary element
method (BEM), instead of the method of difference, is used to solve the Laplace equation. The BEM can
accurately fit the terrain and pipeline boundary, so that the influence of solid wall boundary on flow
pattern can be reflected accurately. In addition, the BEM also has the advantages of simple data prepara-
tion, reducing computational dimension, fast calculation speed and the like. In Li and Cheng model, the
bed surface equilibrium condition is that the shear stress of water flow on the bed surface is equal to the
starting shear stress of sediment, that is, 7, =7.. However, this is just valid for the clear-water scouring.
In the present paper, the constant sediment transport along the way is taken as the criterion of bed surface
equilibrium, which has, in theory, extended the potential flow model to the moving bed scour. Besides, in
order to improve the convergence of the model, a seabed surface adjustment technique is proposed, which
is a combination of steepest descent method and Newton iteration technique. This model has been tested by
using experimental data, showing that the scouring depth calculated by the model is in a good agreement
with the results from experiments.

Key words: potential flow model; boundary elements; submarine pipeline; scour
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