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ABSTRACT

Structural integrity assessment of defected pipe is important in fitness for service evaluation and proper engineering
assessment is needed to determine whether pipelines are still fit for service. This paper present a failure prediction of gas
pipes made of APl X65 steel with gouge using stress-modified true fracture strain, which is regarded as a criterion of ductile
fracture. For this purpose, APl X65 pipes with gouge are simulated using elastic-plastic FE analyses with the proposed
ductile failure criterion and the resulting burst pressures are compared with experimental data. Agreements are quite good,
which gives confidence in the use of the proposed criteria to defect assessment for gas pipelines. Then, further extensive
finite element analyses are performed to obtain the burst pressure solution of pipes with gouge as a function of defect depth,
length and pipeline geometry.
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Fig. 3 FE meshes for notched tensile specimens: (a)
notch=0.2R, (b) notch=1.5R and (c) notch=3R.
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Fig. 6 Schematic illustration for pipes with gouge
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Fig. 7 Test set-up of full scale burst test for pipes with
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Fig. 8 Typical finite element mesh for pipes with gouge
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Fig. 9 True stress-strain curve for APl X65, used in the
present FE analysis
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Table 1 Burst test geometries of pipes with gouge

| Test

Pipe no. (mm) dit (MPa)

MNA 100 24.71

MNB 200 22.56

MNC 300 17.65

MND 400 18.14

MNE 600
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Table 2 Analysis matrix of pipes with gouge

Thickness Gouge depth Gouge length
t (mm) d/t I (mm)

100

200

0.25 300

400

600

100

200

0.375 300

400

600

100

200

17.5 0.5 300
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600
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200
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300
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0.2 Increasing
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Fig. 12 Burst pressure solution for pipes with gouge
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