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Local buckling study on subsea pipeline with ellipticity-denting defect

XUE Lufeng', YU Yang', YU Jianxing', XU Lixin', GAO Jingkun®, LIU Hao

(1. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072, China; 2. CNOOC
Deepwater Development Ltd., Shenzhen 518000, China)

Abstract. Ellipticity and denting easily occur in the manufacturing, burying and using of subsea pipelines, and double defects will
influence the local buckling of subsea pipelines. Therefore, it is important to study the local buckling of subsea pipeline with
ellipticity-denting defect. The assessment method for the subsea pipelines with ellipticity-denting defect in current codes uses equivalent
ellipticity to describe the defect, but the method can’t describe the buckling behavior of different defects. Coefficient of shape is used
to describe the elliptical and denting defects with more accurate resutls. Finite element software ABAQUS is used to numerically
simulate the local buckling of subsea pipelines with different ellipticities or denting depths to calculate the coefficient of shape, and to
analyse the sensitivity of the coefficient of shape. The result shows that the coefficient of shape is sensitive to the ellipticity, denting
depth and diameter-thickness ratio; and the width of denting doesn’ t influence a lot.
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Fig. 4 Comparison between tensile test and calculation results
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Tab. 2 Comparison between simulation result and experiment result

BPEER BAE AL R/ MPa RYELE TR/ MPa B2
325x 10 JCHHF 10.218 6 10.159 0.59%
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325%10 MK 3 =K 10.216 0 9.942 2.76%
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Fig. 12 Results of pipelines with different diameter-thicknesses
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