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Numerical Analysis Study for Optimal Design Method on Intersection
between Longitudinal and Transversal Rib in Orthotropic Steel Deck Bridge
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Abstract

The use of the othotropic steel deck is steadily increased due to the advance of the technology in the steel bridges which
recently have been longer. But the othotropic steel deck bridge is the structure that is very fragile to the fatigue, especially, the
fatigue crack at the cross of the longitudinal rib and transversal rib is one of the higgest problems that othotropic steel deck
bridges have. The causes of these fatigue cracks come from the secondary stress on out-plane behavior of transversal rib. In
this study, we conducted the experiment to find the optimal details to improve fatigue strength on intersection between
longitudinal rib and transversal rib in the othotropic steel deck bridge through numerical analysis using the experiment of the
fatigue in the 3-dimensional real structure and program LUSAS. As a result of study, it is showed that the details of the
korean standard section attached with a curved bulkhead plate is the most profitable. And, it is indicated that the stress which
is generated when the reform improved section by parametic study can be reduced by about 50% at most or more. Along with
the reduced stress and the longer interval between transversal ribs(G=400), the decreased steel amount by 4% and the shortened
welding length by 34% make it possible to produce the othotropic steel deck bridge which is strong against fatigue.

keywords : othotropic steel deck bridge, fatigue crack, bulkhead plate, intersection
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