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Effect of initial defect of butt weld on fatigue life

ZHAO Qiu, TANG Kun, HUANG Guanming, LIN Zhengzhe
(School of Civil Engineering. Fuzhou University, Fuzhou 350116, China)

Abstract: In order to study the influence of surface and internal defects in the butt weld of the steel
bridge deck on the fatigue life, the crack propagation of the equivalent basic welding structure is ana-
lyzed using FRANC3D and ABAQUS software, and the relationship between the fatigue life and the
initial defect parameters is obtained. The results show that surface and internal defects gradually ap-
proach semicircular and circular crack shapes during crack propagation. Different initial parameters
have different effects on the fatigue life, and the sensitivity of surface and internal defects to changes
in defect aspect ratio, size, and direction is also different. Specifically, when the aspect ratio remains
unchanged and the short axis length increases by 3 times, the fatigue life of the specimen with internal
defects decreases by 68. 9%, and when the short axis length increases by 6. 5 times, the fatigue life of
the specimen with surface defects decreases by 46. 45%; when the short axis length remains un-
changed and the aspect ratio increases from 0. 1 to 0. 6, the average increase in the fatigue life is
88. 7% (surface defects) and 90. 2% (internal defects); when the size remains the same and the defect
implant angle increases from 30° to 90°, the average reduction in the fatigue life is 59. 7% (surface de-
fects) and 62. 3% (internal defects).

Key words: orthotropic steel bridge deck; butt weld; welding defect; fatigue life; numerical simulation
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