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Analysis of the influence of aperture opening at the bottom of U-ribs
in diaphragm area on local structural stress

ZHANG Zihang, YUAN Zhouzhiyuan, ]I Bohai

(College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China)

Abstract; Addressing the challenges encountered in routine maintenance and reinforcement work due to
technical constraints and limited workspace at the connection of U-ribs and diaphragms in steel box
girder bridges, this study proposes a method involving the pre-reservation of apertures at the bottom
of U-ribs in the diaphragm area. Building upon existing methods involving aperture opening, a finite
element model of the steel box girder segment was established to comparatively analyze the impact of
aperture presence and geometric parameters on the unfavorable stress characteristics around the steel
bridge deck details and the vicinity of the apertures. The theoretical feasibility of this method is dis-
cussed. Results indicate that the pre-reservation of apertures alleviates stress concentration phenome-
na at the weld seams between the top plate and U-ribs, the weld seams between the diaphragm and U-
ribs, and the arc-shaped gap of the diaphragm of the structure. However, stress increases in the vicin-
ity of the structural apertures, with the linear segment area on the outer edge of the aperture becom-
ing a new unfavorable detail. Opting for a smoothly curved aperture shape and smaller aperture di-
mensions can yield improved stress characteristics for the pre-reserved aperture structure, mitigating
stress concentration around the aperture location. The method of pre-reserving apertures at the bot-
tom of U-ribs in the diaphragm area demonstrates theoretical feasibility.
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