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Reliability Assessment of Buried Pipelines with a Circumferential Surface
Elliptical Crack under Axial Stress

Ouk Sub Lee*, In Hyun Hwang**

ABSTRACT

The theoretical analyses for stresses induced in axial direction in the buried pipelines are reviewed. The influences of
the axially directed stresses on the surface elliptical crack are studied in detail and thus some engineering technical
informations are provided to use reliability assessment of buried pipelines. The change in temperature, the effect of inner
pressure and soil friction in the buried pipeline constrained in axial direction are included to determine the axial stresses
in the buried pipeline. Furthermore, the stress induced by the pipeline bending are also considered. The stress intensity
factors calculated by two models such as a simple plane crack and an elliptical surface crack for a circumferential
surface elliptical crack are compared.

Key Words : Buried pipeline ("]l 3), Circumferential surface elliptical crack (¢ ?'Z} EAEFA A E), Soil
friction (E & v}, Axial stress (Z 8} 8-3-3), Stress intensity factor (-5-2 2] A %)
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Fig. 1 Surface crack vertical to axis in a buried pipeline
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Fig. 2 Determination of stress intensity factor by
superposition
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Fig. 3 Semi elliptical surface crack in a middle plate
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Table 1 Pipeline material property

oy Oy E v K
API
X5 |(MPa) | (MPa) | (GPa) (MPam)
448 540 207 | 03 109.5

o, RS, g, FRRE, ERAS, v Folel .

163

Table 2 pipe geometry and reference conditions
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Fig. 5-1 Stress intensity factor(SIF) vs. changes in Fig. 5-4 Stress intensity factor vs. length of pipeline
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Fig. 5-5 Stress intensity factor vs. bending moment
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Fig. 6-2 Contribution of varying reference conditions to
stress intensity factor in a simple plane crack
model. T(20C), P(9Mpa), R(96m), L(10m),
M(901kN- m)
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Fig. 6-3 Contribution of varying reference conditions to
stress intensity factor in a simple plane crack
model. T(4C), P(19Mpa), R(70m), L(20m),
M(221kN- m)
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Fig. 7-1 Variation of stress intensity factors in elliptical
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Fig. 7-2 Variation of stress intensity factors in elliptical
crack model according to varying a/c and
reference conditions of Fig. 6-2
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(1) Simple plane crack model. T(-99°C), P(19Mpa),
R(70m), L(20m),M(221 kN m)
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Fig. 8 Very low temperature effect on stress intensity

factor under reference condition of Fig. 6-3
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