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Abstract - The objective of this study was to investigate the effect of the thickness eccentricity on the
collapse pressure of a subsea pipeline subjected to external pressure. The collapse behavior of the subsea
pipeline containing initial imperfection was evaluated using elastic—plastic finite element (FE) analyses. API
5L X65 and API 5L X80 Pipelines with the thickness eccentricity values between 4~16% were adopted to
investigate the plastic collapse under hydrostatic pressure. A parametric study was shown that the plastic
collapse pressure decreased when either the thickness eccentricity or the ratio of diameter to thickness
increased.
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D=Nominal outside diameter.
D,..x=Greatest measured outside diameter.
D,i,=Smallest measured outside diameter.
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tnom = Nominal wall thickness
tmax = Greatest measured wall thickness
tmin = Smallest measured wall thickness

& AZF Aol welA= High Frequency Wel-

Table 1. Tolerance for wall thickness in DNV and

API
Type Wall thickness (mm) Tolerances
t<4.0 +0.6mm-0.5mm
4.0=<t<10.0 +0.15t-0.125t
SMLS 10.0<t<25.0 +0.125¢
+0.1t or +3.7mm*
>
=250 -0.1t or -3.0mm*
t<6.0 +0.4mm
HFW,
EBW, 6.0<t<15.0 +0.7mm
LBW,
MWwp t>15.0 +1.0mm
t<6.0 +0.5mm
6.0<t<10.0 +0.7mm
SAW
10.0<t=<20.0 +1.0mm
t>20.0 +1.5mm-1.0mm

* ¢ whichever is greater

SMLS:Seamless, HFW:High Frequency Welding, EBW:Electron
Beam Welding, LBW:Laser Beam Welding, MWP:Multiple Wel-
ding Process, SAW:Submerged Arc Welding
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Fig. 1. Allowable thickness eccentricity for (a)
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Table 2. Parameters for thickness eccentricity used
in FE analyses

Thickness eccentricity (%)
Djt (::1‘:1) 4 \ 8 \ 12 \ 16
[tnom — (tmax OF tmin)]
7.5 60.93 2.44 1.22 0.61 0.30
oD=18" | 15 | 3047 | 487 | 244 | 122 | 061
(457mm) 30 15.23 7.31 3.66 1.83 | 091
60 7.62 9.75 4.87 2.44 1.22
7.5 121.87 4.87 2.44 1.22 0.61
oD=3¢" | 15 | 6093 | 975 | 487 | 244 | 122
Ol4mm) | 30 | 3047 | 1462 | 731 | 3.66 | 1.83
60 15.23 1950 | 9.75 | 4.87 | 244

Fig. 2. Cross-sectional view of pipe for FE an-
alysis.
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Fig. 3. True tensile stress-strain curves for API
5L X65 pipe and API 5L X80 pipe.
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