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COMPOSITE BEHAVIOR AND THERMAL STRESSES OF
ALUMINUM DECK-STEEL GIRDER BRIDGES

Toshiyuki ISHIKAWA, Masahiro TAKAGI, Ichiro OKURA and Masakazu TAKENO

In aluminum deck-steel girder bridges, since stud shear connectors are used for the connection of
aluminum decks to steel girders, composite effects are produced between both in the bridge-longitudinal
direction. The composite effects induce thermal stresses when temperature changes, because the
coefficient of thermal expansion of aluminum is two times larger than that of steel.

In this study, the composite behavior of aluminum deck-steel girder bridges is investigated, using the
elastic composite theory. It is shown that the composite degree between an aluminum deck and a steel
girder is almost complete, and that the thermal stresses due to temperature change of 30 degrees are 5% to
10% of the allowable stress of aluminum alloy A6061S-T6 and 16% to 20% of that of steel SM490Y.
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