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Fracture and reliability assessment on submarine pipelines
with circunferential surface cracks

Li Jie, Qin Taiyan
(College of Sciences, China Agricutural University , Beijing 100083, China)

Abstract Using the weight function method, the fracture of a submarine pipeline with circumferential surface cracks is
studied. A practical formulafor evaluating the stress intensity factors is derived, whichis important in ocean engineer-
ing. Based on the solutions o stress intensity factors and statistical models of uncertainties, a reliability assessment
method for submarine pipelines with surface cracks is proposed and a computational formulafor predicting the probabili-
ty of fracture is given. FHnally, a typical numerical example is presented to illustrate the proposed method. The results
show that the calculated stress intensity factor value will augment as increases of the length and depth o the crack,
and the conclusion is consistent with those from the existed references. Taking the length and depth of the cracks, the
thickness and radius o the pipe, and the longitudinal stress as random variables, the reliability of the crack submarine
pipe will be decreased as expanding of the mean o the longitudinal stress while the bending moment keeps constant.
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Fig.2 Section of pipdine with a circumferentia
externd surface crack
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Table2 Dimensgonless stress intendty factors of a circumfer-
entia externa surface crack under bending moment
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Table 3 Satigtic valuesof random variables and probability for circumferential surface crack
/ mm / mm / kN
/ mm / mm

359. 100 8.010 3.225 13. 105 13 006 13 897 14 374 15080
0.00° 0. 00° 0. 27? 1.22% 98.34>  134.60° 347.50°  120.30°
200 KN- m 0. 996 0. 805 0.494 0. 109
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