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Partial reinforcement effect of fatigue cracks in rib-to-deck joints of
orthotropic steel decks

YANG Jingnan'"?, PENG Xi*", SUN Yifei’
( 1.School of Civil & Environmental Engineering and Geography Science, Ningbo University, Ningbo 315211, China;
2.School of Architecture and Traffic Engineering, Ningbo University of Technology, Ningbo 315211, China;
3.CCCC Highway Consultants Co., Ltd., Beijing 100088, China )

Abstract: The rib-to-deck joints of orthotropic steel decks are prone to fatique cracks. Through the
establishment of finite element model, the influences on the fatigue performance by two approaches, bolting
angle steel and pasting FRP profile of orthotropic steel decks, are analyzed. The results show that: the peak value
of hot spot stress near weld crack decreases significantly by such two approaches. It can be reduced by 56.2 %
by bolting angle steel, and 46.5% by pasting prefabricated FRP profile. The stress-intensification factor near the
tip of the weld crack decreases with the increase of the overall size of the plate, where the most influential factor
is the thickness of the plate and the stress-intensification factor can be reduced by about 80% at most. In
addition, the longitudinal length and single limb length of the plate also have certain influence on it. As the crack
propagates, the reinforcement effect by bolting angle steel begins to weaken. It is suggested that the
reinforcement should be carried out as soon as possible when the fatigue cracks in the longitudinal rib-to-deck
joints are monitored.

Key words: bridge engineering; orthotropic steel deck; fatigue reinforcement; extended finite element method
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