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Abstract: In order to predict the penetration depth of submarine pipeline on sandy seabed, a coupled Eulerian-Lagranginan

Wk H 8 :2022-05-05; & [0 3 . 2022-06-03; SEAL 4 15 |

Ha I H K A AR HEA (51890913)

B —AEE R BB 1991, 5 L& N LR A, 2B RS L TR m s .
WIREE ik FE S 4% . E-mail:zhangchunhui789@126.com

e, kA o B H I, 55 D 1 R T TR BUE R ] U R K2 2 41, 2022, 43 (4) 1 440-448,

ZHENG Xiaoming, ZHANG Chunhui, LI Xueting,et al. Numerical simulation of submarine pipeline penetration in sandy seabed[ ]J].Journal
of Hebei University of Science and Technology,2022,43(4) :440-448.



554 1 FBIGE I, 45 ¢ A2 A Vi PRI PR AS T8 BT B BB A AL 441

finite element model of submarine pipeline penetration on sandy seabed was established under ABAQUS to simulate the process
of submarine pipeline penetration into sandy seabed under the loads such as wind, wave, current and self-weight. The effect of
the friction coefficient of the pipe-soil interface, the internal friction angle, the dilation angle, and the elastic modulus of sand
on the penetration depth of the pipeline was studied. The results show that, during the penetration of the submarine pipeline,
the seabed on both sides of the pipeline is uplifted. and the seabed soil forms a continuous sliding surface extending from the
bottom of the pipeline to the surface of the seabed. The soil failure is in the form of general shear failure. The friction
coefficient of the pipe-soil interface, the internal friction angle and the dilation angle of the sand all affect the penetration depth
of submarine pipeline on sandy seabed. The internal friction angle of sand has the greatest impact on the penetration depth of
the submarine pipeline, while the elastic modulus of sand has no significant effect on the penetration depth of the submarine
pipeline. The penetration resistance of the submarine pipeline increases as a power function with the increase of the friction
coefficient of the pipe-soil interface, the internal friction angle and the dilatation angle of the sand. The proposed prediction
formula can accurately predict the penetration depth of pipelines on the sandy seabed by considering the effects of pipe-soil
interaction and sand mechanical properties, and the calculation results provide basic data for in-situ stability evaluation of

submarine pipelines on the sandy seabed.

Keywords: ocean engineering; submarine pipeline; sandy seabed; coupled Eulerian-Lagranginan (CEL); vertical penetra-

tion; depth prediction
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Fig.8 Soil velocity vector diagram under different dilation angles (w/D=0.5)
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