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Parameter Sensitivity Study on Stress Intensity Factors of Cruciform
Weld Details in Steel Bridges
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Abstract: The fracture parameters of the welded details are directly related to the fatigue crack propa-
gation and fatigue performance. In order to investigate the influence of geometric parameters and crack
parameters on the stress intensity factor, the cruciform weld detail was selected as the research object.
A three-dimensional fracture mechanical model with a semi-elliptical crack was established by using
ANSYS software. The stress intensity factor of each joint on the front edge of the crack was analyzed
based on the displacement method. The influence of geometric parameters (including weld size, plate
thickness, butt weld parameters) and crack parameters (including crack size and crack shape ratio) on
the stress intensity factors was discussed, and the crack shape correction coefficient function was fit-
ted. The results show that the stress intensity factor decreases with the increase of the butt weld rein-
forcement and web thickness, but has little relationship with the weld size, flange plate thickness and

butt weld width. The stress intensity factor increases firstly and then decreases with the increase of the
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crack shape ratio, but rises with the increase of the crack length. The crack shape ratio and crack

length have the greatest influence on the stress intensity factor, and the influence amplitude is as high

as 18.0%.

Keywords: steel bridge; cruciform weld detail; fracture mechanics; displacement method; stress in-

tensity factor; crack shape correction coefficient
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Fig.2 Local structure of welded details
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Fig.3 Three-dimensional fracture mechanical model
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Fig.5 Relationship between stress intensity factor and web
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Fig.6 Relationship between stress intensity factor and flange
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Fig.8 Relationship between stress intensity factor and butt
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Fig.9 The relationship between stress intensity factor and

semi-crack length
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