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Numerical Analysis of Ultimate Load for Marine

Riser with Interacting Defects
JIANG Feng CAO Xin ZHOU Tao
( School of Petrochemical Engineering Lanzhou University of Technology Lanzhou 730050 Gansu)

Abstract The ultimate load of marine riser with interacting defects was analyzed including the effect of adja—
cent defects’ axial distance on the riser” s ultimate load; and considering the nonlinearity of the riser’ s mate—
rial and defects’ size and through ANSYS the relation curves of the ultimate load defect sizes and distance
were obtained. The research results show that the effect of adjacent defects’ axial distance is obvious espe—
cially at the time that the distance between defects stays closely. This conclusion consistent with the corrosion
defect criterion for marine pipelines at home and abroad proves the feasibility of applying the finite element
non-inear analysis to the ultimate load of marine pipeline with interacting defects.

Key words marine riser adjacent defects ultimate load non linearity numerical analysis
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Automation , Fuzhou University, Fuzhou 350108, China;2. Xiamen Special Equipment
Inspection Institute, Xiamen 361004, China; )

Abstract Aiming at the PE pipe’ s viscoelastic properties, the Ansys was used to simulate and analyze the
hot melting connector’ s mechanical properties of the PE pipe with circumferential surface cracks, and the Pro—
ny series was used to analog material’ s viscoelastic properties, as well as the 1/4 node singular element was
used to mesh the volumes at the crack boundary and to calculate the stress intensity factor of the PE pipe under
the well-distributed internal pressure. The finite element simulation shows that the time of PE pipe rupture is
just the moment that the crack occurs, and it is unnecessary to take PE pipe’ s viscoelasticity into account
while calculating the stress intensity factor of circumferential surface cracks. The crack depth-PE pipe thick-
ness ratio mainly influences the circumferential cracks.

Key words PE pipe, stress intensity factor, viscoelasticity, numerical simulation



