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Abstract

The failure mechanism of a hollow bridge deck which is made of fiber reinforced polymer (FRP) to improve its durability and
life time significantly is investigated using both experiments and analyses. While the load-displacement behavior of the deck in the
longitudinal direction is almost linear just before the failure, the behavior in the transverse direction shows a strong nonlinearity
even in its initial response with relatively small magnitude of loads. We found that the nonlinearity is due to the imperfection of the
connection between the flange and the web; a plastic deformation can take place in the connection. The argument is demonstrated
using a simple structural model in which a rigid plastic hinge is introduced to the connection. We also checked the contribution of
the delamination mechanism to the failure. But the delamination is not the main mechanism which initiates and causes the failure
of the bridge deck. In order to imporve the structural behavior of the deck in the transverse direction, we suggested that the empty
space of the bridge deck is filled with a foam and confirmed the improved behavior by a numerical analysis.

keywords | FRP, bridge, deck, plastic analysis, structure stability, behavior improvement
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