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Selection and analysis of new types of orthotropic steel bridge deck
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Abstract: For the traditional orthotropic bridge deck, the connections between the top plate and the longitudinal
stiffener are prone to fatigue damage during the operation phase. This also occurs at the junction of the tabula, the
longitudinal stiffener and the top plate. At the same time, the local wheel load can’t be effectively transmitted in
the transverse bridge, which results in the obvious stress concentration in the transverse direction of the orthotropic
steel bridge deck. This paper puts forward six new types of the orthotropic bridge deck, which was based on the
structural improvement of the traditional orthotropic bridge deck. On the basis of the same steel consumption as the
traditional orthotropic bridge deck, the detailed dimensions of the six new orthotropic steel bridge decks were
designed. The static bearing performance of these types of decks were compared herein by the finite element
software ABAQUS. Results showed that the steel bridge deck scheme with bending plate “A” was not reasonable
because the deflection of bridge deck exceeded the limit value specified in the code. Taking the maximum vertical
deflection of bridge deck as an index, compared with the traditional orthotropic steel deck “O”, the reduction range
of the steel deck scheme with double continuous wave plate “E” and the steel bridge deck scheme with double
continuous wave plate and bottom plate “F” were only 3.22% and 4. 83% respectively. However, the steel deck
scheme with polygonal plate “B”, the steel bridge deck scheme with triangular tube “C” and the steel bridge deck
scheme with sine wave shaped plate “D” decreased significantly, which were 58.3%, 50.6% and 31.7%,
respectively. Finally, it was determined that the steel deck scheme with polygonal plate “B” was the best scheme

through the analysis of the vertical deflection, the transverse stress and the reaction force on tabula ribs.

Key words: orthotropic steel deck; vehicular loads; cross bridge direction; vertical displacement; reaction force
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Fig. 1 Orthotropic bridge deck component diagram
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Fig. 2 Hot-rolled rib recommended by Deng Wenzhong
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Fig. 4 Cross section of orthotropic steel bridge deck
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diagram of orthotropic steel bridge deck
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Fig. 9 Diaphragm stress diagram
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Fig. 10 Scheme of new orthotropic steel bridge deck
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deck along the transverse direction
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