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Study on Shear Stress Distribution Law of U-rib-to-deck Weld in
Steel Bridge Deck

PAN Yining, JI Bohai, YUAN Zhouzhiyuan, @ ZHANG Zihang

(College of Civil and Transportation Engineering, Hohai University, Nanjing 210024, China)

Abstract: The fatigue crack of the U-rib-to-deck weld of the orthotropic steel bridge deck is
significantly affected by the shear stress. To investigate the shear stress characteristics of these welds
under vehicle loads, a segmental finite element model of an orthotropic steel deck was established. The
stress and deformation characteristics of the orthotropic steel bridge deck under wheel load were
analyzed. The variation law of the shear stress of the U-rib-to-deck weld with the movement of the
wheel load and the influence of the U-rib-to-deck deformation on the shear stress component were
explored. The results show that the shear stress of the weld at the access hole of the U-rib-to-deck is
affected by the wheel load in two adjacent cabins (about 6 400 mm) and the shear stress reaches the peak
when one wheel is located above the cabin. The transverse shear stress of the weld at the access hole is
greater than that in the middle of the cabin, while the longitudinal shear stress of the 1/8 span and 1/4
span of the cabin is greater than that at the access hole. By applying unidirectional equivalent
displacement load, it is found that the longitudinal shear stress of the weld is mainly caused by the
vertical overall deflection. The transverse shear stress of the weld is mainly caused by the vertical
overall deflection and the deformation of the U-rib, and the local deformation of the U-rib is not the
primary cause of the longitudinal shear stress.

Key words: bridge engineering; steel bridge deck; U-rib-to-deck weld; stress characteristic;

numerical simulation



