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Failure Pressure Assessment of Submarine Pipelines Considering the
Effects of Multiple Corrosion Defects Interaction

QIN Peng-cheng®, XIONG Chun-bad?, LI Zhi?, ZHAI Jing-sheng”

(a.School of Civil Engineering, b.School of Marine Science and Technology, Tianjin University, Tianjin 300350, China)

ABSTRACT: The paper aims to study the influences of various corrosion defects and the interaction of multiple corrosion
defects on pipeline failure, and propose a calculation method of pipeline failure pressure considering the effect of multiple
corrosion defects. Based on data of the full-scale pressure burst tests of pressure pipelines with corrosion defects, the failure
pressure of pipelines with multiple corrosion defects was analyzed with the finite element method. The concept of interaction
coefficient of overlapping corrosion defects was proposed and applied to the calculation of pipeline failure pressure with
overlapping corrosion defects. The results revealed that different longitudinal spacing and circumferential spacing of corrosion
defects had a significant effect on the interaction of multiple corrosion defects, which affected the failure pressure of pipelines.

There was a critical range for the interaction of multiple corrosion defects, and different sizes of corrosion defect also affected
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their interaction critical values. When there was an overlapping corrosion defect with “+” shape in the pipeline, the failure

pressure was significantly reduced; the top defect geometry of overlapping corrosion defect was a main reason for determining

the trend of the failure pressure, that was, the failure pressure decreased greatly with the increase of longitudinal length and

depth of the top corrosion defect; while as the width of the top defect increased, the failure pressure decreased slowly. The

geometrical size of corrosion defects is an important factor affecting the interaction of multiple corrosion defects and the

pipeline failure pressure. Considering the interaction coefficient of multiple corrosion defects, the failure pressure analysis of

multiple corrosion pipelines can be effectively performed.

KEY WORDS: submarine pipeline; multiple corrosion defects; finite element analysis; failure pressure; calculation method
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Tab.1 Performance parameters of X80 pipeline steel

Young’s Poisson’s Yield strength Ultimate tensile
modulus £/MPa  ratio v o,/MPa strength o,/MPa
200 000 0.3 534.1 718.2
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Fig.2 Longitudinal spacing S; and circumferential
spacing Sc of corrosion defects
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Tab.2 Value of underlying defects with
different geometric shapes
mm

Samples Base; Base, Base; Base,; Bases Bases Base;
Lpase 40 50 60 40 40 40 40
Wgase 32 32 32 42 52 32 32
dpse 4.05 405 4.05 4.05 4.05 3 5.1

®3 WMESRBEARKETLR
Tab.3 Working conditions of top defects
with different lengths

WTop/ WBase dTop/ dpase LTop/ Lpase
0.25 0.5
0.5 0.5 1.2,1.4,1.6,1.8,2,2.2,2.4,2.6
0.625 0.5
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Tab.4 Working conditions of top defects
with different depths

Lrop/Lgase Wrop/Whase drop/dpase
1.4 0.5
2 0.5 0.25, 0.3, 0.35,0.4, 0.45, 0.5, 0.55, 0.6
2.6 0.5
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Tab.5 Working conditions of top defects
with different widths

drop/dBase  L1op/Lase Wop/ WBase
0.3 2
0.5 2 0.2, 0.25, 0.3, 0.35, 0.4, 0.45, 0.5, 0.55
0.6 2
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Tab.6 Test sample model

Samples d/mm L/mm w/mm S;/mm Sc/mm Defec't
orientation
#1 539 396 319 0 0 2
#2532 396 319 205 0 80
#3562 396 320 0 9.9 =

x7 BERXYENSHREENEEILER
Tab.7 Quantitative comparison of failure pressure
and test pressure of model

Samples Prp/MPa Pgx/MPa 0/%
#1 22.18 22.47 1.29
#2 20.17 20.21 0.20
#3 21.13 21.39 1.22
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Fig.6 Effect of longitudinal and circumferential spacing coefficient on the interaction of multiple corrosion defects
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