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Improvement of Relational Expression between Crack Tip Opening
Displacement and Specimen Thickness of Bridge Steel

CHEN Chunjun, MIAO Zhangmu
(School of Transportation, Wuhan University of Technology, Wuhan 430063, China)

Abstract: The reason why the relational expression beteen crack tip opening displacement (CTOD) and
thickness (thickness effect expression) ., which was established by YAN Pengshuai et al., has relatively large errors
in the application of bridge steels was analyzed. and then the expression was improved by construction method. The
improved thickness effect expression was verified with test values of CTOD of bridge steel specimens (14MnNbq
steel, weld of 14MnNbq steel joint, 16Mnq steel) with different thicknesses. The results show that the reason for
relatively large errors by the original thickness effect expression was that the function form of the plane stress part
was unreasonable. The expression was improved by replacing the unreasonable function with a probability density
function. The relative errors between the fitted values by the improved expression and the test values of CTOD of

the bridge steel samples with different thicknesses were relatively small. Therefore, the improved thickness effect

expression is suitable for different bridge steels.
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Fig.2 CTOD test values and the fitting curves for 14MnNbq steel
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Table 1 CTOD test values and calculation values from

Eq. (8) and their relative errors for 14MnNbq steel

with different thicknesses

§/mm
t/mm FHXT 22/ %
i 4 RN
10 0.724 3 0.775 5 7.06
14 0.9315 0.986 2 5.87
22 1.474 0 1.434 7 2.67
30 2.094 8 2.102 4 0.36
40 1.556 3 1.553 7 0.17
46 1.408 2 1.355 8 3.72
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Fig.3 CTOD test values and the fitting curves for weld of

14MnNbq steel joint
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Table 2 CTOD test values and calculation balues from Eq. (9)

and their relative errors for weld of 14MnNbq steel

joint with different thicknesses

0/mm
¢{/mm XTI 22/ %
R EIE NCRE]
10 0.268 8 0.279 6 4.01
14 0.446 3 0.415 1 6.99
22 0.771 7 0.792 2 2.65
30 0.923 7 0.914 9 0.95
40 0.188 9 0.203 0 7.49
46 0.158 5 0.146 4 7.63
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Fig.4 CTOD test values and the fitting curves of 16Mnq steel
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Table 3 CTOD test values and calculation values from

Eq.(10) and their relative errors for 16Mnq steel

with different thicknesses

0/mm
t/mm MXFIR 2/ %
e HHE
10 0.724 4 0.736 5 1.66
14 0.874 0 0.860 2 1.58
22 0.913 9 0.919 1 0.57
30 0.640 7 0.637 2 0.54
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