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VIREE 2 RGEE =3 Blis 281
1k
6y /MPa o1 /MPa oy/or to/mm Do /mm L /mm do/mm
X70 508 667 0.76 14.6 1016 200,300,400,500,600 2.92,5.84,8.76

28T _mdy/t;=02byEq.(35) --0--d,/ty=0.2 by Ref.[5]
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241 —A—dy/ty=0.6 by Eq.(35) -2 d,/ty=0.6 by Ref.[5]

5 AU ) S RE Y L
Fig. 5 Comparison between the present results of the burst
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Tab. 2 Experimental conditions of the burst tests for X80 and X100 pipelines

F5 pIUES to/mm do/mm to=(ty — do)/mm L/mm 6+/MPa n
1 X80 8 459 4,25 40 731 0. 10
2 X80 8.1 457 2.71 39.6 684 0.07
3 X80 19. 89 1219 4,48 605. 72 740 0.08
4 X80 19. 89 1219 12. 45 605.72 740 0.08
5 X80 19. 89 1219 18.12 607. 74 740 0.08
6 X80 13.79 1219 3.01 588. 37 740 0.08
7 X80 13.79 1219 8. 34 589.4 740 0.08
8 X80 13.79 1219 12. 25 586. 42 740 0.08
9 X100 22.9 1320 11.54 609. 03 886 0.09
10 X100 22.9 1320 11.45 1109. 94 886 0.31
11 X100 22.9 1320 11. 38 514.98 886 0.18
12 X100 22.9 1320 11.45 1012. 75 886 0.09

* 3 EIEL R F R T AE A AR
Tab.3 Comparison between the predicted value and the experimental one
=2 Psz /MPa Prss/MPa B2 Arss/ Y P tresca/ MPa R Atresea/ % Py / MPa w2 Apm/ %

1 24. 2 29. 80 23.14 21.70 —10. 35 24,22 0.09

2 22 26.77 21.70 19.67 —10. 61 21. 89 —0.51

3 9.3 10. 94 17.65 8.02 —13.72 8. 94 —3.92

4 17.7 23. 44 32.44 17.19 —2.88 19. 14 8. 16

5 23.3 29. 54 26.77 21. 66 —7.03 24,12 3.53

6 5.2 6.68 28.42 4. 90 —5.82 5.45 4. 88

7 12 15.42 28.51 11.31 —5.74 12. 60 4,97

8 16. 1 20. 04 24.50 14.70 —8.70 16. 37 1.67

9 19.1 26.43 38.39 19. 30 1. 04 21.53 12.70

10 15.4 20. 50 33.13 14. 06 —8.69 16.03 4.08

11 19.9 26. 44 32.85 18. 81 —5.49 21.17 6.37
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Analysis of burst pressure for corroded pipeline with double-mean

approximation yield criterion

DENG Lei, ZHANG Shun-hu”, QIN Shi-hui, LIU Xin-yin
(Shagang School of Iron and Steel,Soochow University, Suzhou 215021, China)

Abstract: A linear yield criterion, called the double-mean approximation yield criterion,is established by
simultaneously approximating the average values of the yield lengths and the apothems of the Tresca and
TSS yield criteria. The yield locus of the proposed yield criterion on the w-plane is an equilateral and non-
equilateral dodecagon which locates inside the von Mises circle. Based on the present yield criterion, the
plastic limit analysis of a pipeline with a corrosion defect under inner pressure is analyzed, and an
analytical solution of the burst pressure is derived. The analytical solution is a function of the yield-to-
tensile strength ratio (6y/04), the original thickness-to-diameter ratio (t,/D,), the tensile strength as
well as defect depth ratio (d,/t,). After comparison,it is found that the predicted burst pressure is close
to the simulated and experimental data. The quantitative analysis shows that the burst pressure increases
with the yield-to-tensile strength ratio or the original thickness-to-diameter ratio, but decreases with the
defect depth ratio. The present solution of the burst pressure is significant in the material selection,

design and evaluation of the pipeline.

Key words: corroded pipeline; yield criterion; burst pressure; yield-to-tensile strength ratio; strain

hardening exponent
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