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A Study on the Evaluation of Fracture Resistance Characteristics of Large Pipe by
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The LBB (Leak Before Break) concept is based on evaluating the fracture toughness. NUREG
1061, Vol.3 announced that the specimen for evaluating fracture resistance needs to have same
thickness or thicker than pipe. Therefore, it is difficult to collect specimen from pipe which has
same thickness as a pipe. So, ASTM standard suggested the use of standard specimen with 1
inch thickness. However, it has been known that an application of LBB by test results of standard
specimen is conservative compare with that by real pipe. In this study, to supplement such
conservatism, the evaluation of fracture resistance characteristics was performed with curved CT
specimen, which has same thickness and curvature as a pipe. In addition, fracture resistance
characteristics of curved CT specimen were compared with those of CT specimen. For this,
shape factor F, hp and g were obtained from FEM analysis using the limit load method.
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R, = Average of radius
t = Thickness

oy = Yield stress

P = Load

P, = Limit load
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Fig. 1 Typical finite element model for curved CT
specimen
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Fig. 2 The values of the shape factors, F for stress
intensity factor
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Fig. 3 Limit load solution for curved CT specimen under
axial tension

Table 1 Mechanical properties of material

Material SA508
Elastic Modulus(GPa) 204.3
Poisson’s ratio 0.3
YieldStrength(MPa) 340
Ramberg- Strain-hardening exponent(o) | 4.67
OsgoodConstant Material Coeffi.(n) 4.62
y= 0.216(%/y,,)+0.37 (11)
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Fig. 7 Comparison of J-R curves between weld curved
CT specimen and 1T-CT specimen
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Fig. 8 Comparison of J-R curves between real pipe and
1T-CT specimen(SA312 TP304L)
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