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Cause Analysis and Control Measures of Fatigue Cracks in Orthotropic Steel Deck

ZHANG Yun-shi', LI Fa-xiong”, XIONG Feng’, ZHOU Xu-dong’, LI Wei’
(1. School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China;
2. Research Institute of Highway, Ministry of Transport, Beijing 100088, China;

3. Guangdong Humen Bridge Co. , Lid. , Dongguan Guangdong 523900, China)

Abstract: According to the field investigation of fatigue cracks in bridge’s orthotropic deck, the distribution of
fatigue cracks in orthotropic deck is discussed. The major causes of fatigue cracks in orthotropic deck are:
(1) under the action of vehicle loads, the deck generated partial vertical deformation; (2) the relative angle
between deck plate and U ribs generated fatigue cracks at the root of welds because of overlarge tensioning
stress; (3) the secondary stresses caused by different stiffnesses between longitudinal U ribs and diaphragm,
rotation and vertical deformation of U ribs lead the diaphragm cracks by tension at the welding; (4)
longitudinal bending moment generated by U ribs gave rise to the vertical cracks in inlaying section; (5)
little thickness of plates, the shape of welding pass holes and the connection of the diaphragm accelerated
fatigue cracks. To cope with the typical disease of the existing orthotropic steel box girder bridges, the control
measures are proposed to improve the key point’s anti-fatigue properties, such as increase the vertical stiffness
of the bridge deck, improve the welding technique between U-ribs and deck plates, set up small diaphragm in
U rib at the diaphragm, and use bolt connection at the inlaying section of U ribs and so on.
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Fig. 2 Distributions of fatigue cracks
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Fig. 3 Transverse distribution of type I fatigue cracks
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Fig. 4 Transverse distribution of type II fatigue cracks
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Fig. 5 Transverse distribution of type III fatigue cracks
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Fig. 6 Transverse cracks in diaphragm
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Fig. 8 Schematic diagram of forces that type II and
type III cracks burden
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