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Effect of Geometry Variation on Plastic Collapse of Marine Pipeline
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Abstract - The marine pipelines laid in deep waters were evaluated to verify the resistance
on the plastic collapse to heavy ambient external pressure due to hydrostatic pressure. In this
study, the plastic collapse behavior of the marine pipe subjected to hydrostatic pressure was
evaluated with the ovality and ratio of diameter to thickness in FE analyses. A parametric study
was shown that the internal pressure increased the plastic collapse depth by increasing of the
resistance to the plastic collapse. It was also shown that the collapse depth of the pipeline having
a local ovality was deeper than that of the pipeline having a global ovality. Finally, the plastic
collapse depth decreased when either the ratio of diameter to thickness or the ovality increased.
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Fig. 1. Typical lay barge operation[4].
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Fig. 2. General view of (a) global ovality pipe
and (b) local ovality pipe for FE analyses.
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Table 1. Mechanical properties of API 5L X65.

Yield Strength 464 MPa
Engineering Tensile Strength 563 MPa
True Tensile Strength 629 MPa
True Fracture Strength 923 MPa
True Strain at Necking 0.11
True Fracture Strain 1.16
Elastic Modulus 210 GPa
Poisson’s Ratio 0.3
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V.= density of sea water (1,026 kg/m’)
h= depth of sea water (m)
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Fig. 3. Comparison between DNV code
and FE-analyses.
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P.=Characteristic collapse pressure
P.=Flastic collapse pressure

P,=Plastic collapse pressure

f=Yield stress to be used in design
E=Young’s Modulus

amp=Fabrication factor, (1, 0.93 or 0.85)
t=Nominal wall thickness of pipe
v=Poisson’s ratio
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