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Numerical analysis for impact of submarine landslides on pipelines

WANG Zhong-tao, ZHANG Yu, YANG Qing, WANG Han-yang
(State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China)
Abstract: Submarine pipelines, as important transporting channels of undersea crude oil and natural gas in marine engineering,

are usually in the condition of complex marine geological environment and often damaged by the impact of the submarine

landslides. The resistance forces of the laid-on-seafloor submarine pipeline impacted by landslides oriented at different angles
are studied by using the CFD method based on the Herschel-Bulkley model. Both the computation expressions for normal and

axial drag coefficients are provided through the comparison with the published results of model tests. The substantive

correspondence between fluid mechanics and geotechnical approaches is found through re-analysis of the data from CFD

simulation. Further, the critical suspended distance is summarized by simulating the interaction forces between submarine
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landslides and pipelines at different suspended distances, and the relationship between drag force and suspended distance is

obtained. The research extends the predecessors’ work by enriching the expressions for calculating the axial and normal drag

coefficients for pipelines in different suspended states. The proposed formula for estimating the impact force of the submarine
landslides on pipelines maybe be practically helpful for selection of router sites and design of pipelines
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Table 1 Composition and properties of slurry
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Fig. 1 Plan view of domain dimensions and criteria of model with

different impact angles

BB AN, RNV LER: TR
SRRV RRE T IR, Hofh i By B .
ZHIRE R kML 0.0015 mm, FEAYJEH A HX 0.5 mm,
5 Zakeri ZOBALRIGMREF B WIS ANSYS
ICEM CFD 13.0 Z:ifill, MK 70 WH 2, 8 LMz K
W& RO AN 3 Fros. B 2 ZEMITE G AR &
ARPEFHNE, Jedfs LI TR S A B 2
oA, SOOI A . B R R AR
X, PR ORI 7.5 mm; BB RE &K e
KIFEZUBOR, BIIERTMRELRE, UWHER
JEEEHCNY 3 mm, 3t 5 2 HAR XM RS AN
50 mm. ARG N TR REX 2652 IR, LRI
SER oy BB BRI > 4 EE L EAR, JE HNIME
LRIV 19 B A B o AR B T



%3

T, S RIS E At ol O EUE Y 569

2 MERAER 60" REFIMAS
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3 HMEAER 60 BLHNEIHAE
Fig. 3 Refined zone in meshes with impact angle 60°
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Fig. 5 Curves of normal drag coefficient vs. Reynolds number
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Fig. 6 Curves of axial drag coefficient vs. Reynolds number
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