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Research on structural improvements with damage evaluation
for orthotropic steel deck
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Synopsis

Standard fatigue design method for orthotropic steel deck for highway bridges is provided in
“Fatigue design manual for steel highway bridges” in Japan. However, for orthotropic steel decks
with U-shaped rib, it is hard to verify the durability properly based on calculated stress since it
have complicated welded structures and magnitudes of live loads and their location vary, and the
design method has not been established. On the other hand, the crack which develops through the
deck plate has begun to be detected recently.

Several kinds of fatigue tests were conducted with the combination of thickness of U-shaped rib
and deck plate that is considered to have major role to durability against fatigue being paid
attention in order to establish the countermeasure which ensures the durability against fatigue.
The effects of these combinations to the durability against fatigue were observed.

It was found that the thickness of deck plate gives great effect to durability of orthotropic steel
deck with U-shaped rib, and that 16mm or more of thickness of deck plate can reduce the risk of
generation of same kind of fatigue damage from the results of these tests and the facts that recent
damages are detected in the case of 12mm of thickness of deck plate.
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