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Propagation Rule and Treatment Measures of Fatigue Crack in
Orthotropic Deck of Long-span Steel Box Girder Bridge

LIU Han-yong', DAI Xi-hua®, CHENG Shou-shan'
(1. Research Institute of Highway, Ministry of Transport, Beijing 100088, China;
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Abstract: In order to master the fatigue crack propagation rule of orthotropic deck in long-span steel box
girder bridge in service, explore the reinforcement measures for prolonging the orthotropic deck service life.
In view of the common fatigue cracking of orthotropic steel bridge decks, taking the orthotropic deck of steel
box girder of a large suspension bridge in China as the investigation object, the number of visible cracks and
suspected hidden cracks of the orthotropic steel box girder decks are checked and counted by means of visual
inspection and magnetic particle inspection. According to the result of fatigue crack inspection, the
relationship between the propagation of fatigue cracks and the daily traffic volume in recent 7 years is
analyzed. The mechanism of fatigue cracks is analyzed from the aspects of mechanical properties, structural

measures and welding technology, and the mechanism of initiation and propagation of 5 kinds of fatigue
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cracks is clarified. On this basis, the repair method for each type of fatigue crack is given. In order to
improve the overall mechanical performance of orthotropic steel bridge decks, the reinforcement measure for
orthogonal deck steel box girder with the addition of the hollow diaphragm is proposed. Taking the standard
section of the steel box girder of the bridge as a practical case, the reinforcement scheme of hollow diaphragm
is designed, and the finite element analysis of the standard section of the steel box girder with the addition of
the hollow diaphragm is carried out. The result shows that (1) the formation of fatigue cracks ( class I, class
IT, class III, class V and class VI) are closely related to the growth of traffic volume, except for class IV
fatigue cracks which has no obvious correlation with the traffic volume. The proposed method can
significantly reduce the stress level at the fatigue detail of orthotropic steel deck, improve the mechanical
performance of orthotropic steel bridge deck, and enhance the fatigue life of orthotropic steel deck.
According to the research result, it is suggested to repair the conventional fatigue cracks and add the hollow
diaphragm as an effective reinforcement measure for the orthotropic deck of steel box girder in service.

Key words: bridge engineering; fatigue crack treatment measure; numerical simulation; orthotropic steel

bridge deck; fatigue crack propagation rule
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