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A FEM for Analysing Fatigue Details of U-rib Butt Welds of Steel Bridge Deck
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Abstract: In order to study the fatigue performance of the fatigue details of U-rib butt welds of orthotropic
steel bridge deck, a segmental model of local steel box girder is established using FE software ABAQUS. The
influences of mesh size near the concerned details in the FE model and the fatigue loading mode on the stress
extraction of the concerned details are discussed, and the analysis process of the stress range of the fatigue
details of U-rib butt welds is also determined. The result indicates that (1) For ensuring the accuracy is not
less than 95% when the mesh size is 0. 5¢, the maximum size of the U-rib mesh near the connection of the U-
rib and the diaphragm is 2¢. (2) The maximum size of U-rib mesh at the U-rib butt weld between the
diaphragms is 8z. (3) In transversal loading analysis, the loading modes that setting the fatigue load above
U-rib, between U-ribs and above web of U-rib not only can simplify the loading procedure, but also can
obtain the actual unfavorable load position of the details. (4) In fatigue loading analysis, the accurate result
can be obtained when the mesh size of deck cover and the loading step are not greater than 100 mm. (5) The

correct stress amplitude analysis procedure for fatigue details of U-rib butt welds is: first, the longitudinal
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loading position is determined by loading vertically in the place that the longitudinal center line of the bi-axle

group of the vehicle coincides with the lane’s center line, and the longitudinal wheel loading position

corresponding to the maximum stress in the details of U-rib butt welds is obtained; then, the lateral moving

loading is carried out at the longitudinal position to determine the most unfavorable lateral position of the

details; finally, the longitudinal stress history curve is obtained by longitudinal loading at the most

unfavorable lateral loading position, and the stress range of the detail is calculated by the stress history curve.

Key words: bridge engineering; fatigue; numerical analysis; butt weld of U-rib; steel bridge deck
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