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Analysis Method for Fatigue Details of U Rib
to Deck Welded Joint in Steel Bridge Deck

ZHAO Qiu,CHEN Kongsheng

(School of Civil Engineering , Fuzhou University , Fuzhou , China,350108 )

Abstract ; The analysis method for fatigue behavior of U rib to deck welded joints in orthotropic
steel bridge deck is systematically studied. The influence of mesh size and loading mode on the
stress extraction of attention detail in finite element model is discussed, the analysis process of
stress range of U rib to deck welded joint detail is also determined. And the analysis results of shell
element and solid element are compared. A segmental model of local steel box girder was set up u-
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sing a finite element software called ABAQUS. In transversal loading analysis, not only the loading
method that set the fatigue load above U rib,between U rib and above web of U rib simplify the
loading procedure ,but also the actual unfavorable load position of the details is obtained ; In longi-
tudinal loading analysis,accurate results can be obtained when the mesh size of deck is not greater
than 50 mm and loading step size is not greater than 100 mm. When the distance between the
wheel position and the longitudinal rib roof connection is greater than 1 500 mm,or the distance of
the longitudinal bridge is greater than 1 500 mm, the influence on the weld seam can be neglected.
Therefore ,the amplitude analysis procedure is: First, the longitudinal loading position correspond-
ing to the maximum stress is determined. Then,lateral loading is carried out at the longitudinal po-
sition to determine the most unfavorable lateral position of the details and the corresponding unfa-
vorable loading position. Finally, the longitudinal stress history curve of the most unfavorable de-
tails 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 : steel bridge deck; U rib to deck welded joint;fatigue analysis method ; mesh ; fatigue

loading ; finite element simulation
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Fig. 1 Fatigue cracks at rib to deck welded joint
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Table 1 Comparison of fatigue detail at Rib to
deck welded joint
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Fig. 11 Position of the vehicle load and the detail code
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detail under different loading modes
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Stress history of details under different

mesh size of deck
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Stress history of details under different

loading step
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Fig. 18 Stress history of details under change of
loading step and mesh size at the same
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