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Fig. 2 Analysis model of transverse stress
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Fig. 3 Load equivalent calculation in working condition 11
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Fig. 4 Elastic stiffness calculation diagram
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Fig. 8 Transverse stress precision contrast diagram
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Analytical method for transverse wheel load local effect

of orthotropic steel bridge deck

GUO Zeng-wei”, XU Hua, HE Xuan-bo

(State Key Laboratory of Mountain Bridge and Tunnel Engineering,

Chongging Jiaotong University,Chongqing 400074, China)

Abstract: Structural characteristics of an orthotropic steel bridge deck were analyzed to simplify the
analytical model for an orthotropic deck under local wheel loads. The specific sphere orthotropic deck
affected by wheel loads were simplified to an elastic-supported frame model, which was proposed to
analyze the local mechanical effects of an orthotropic deck around the wheel load. After derivation of the
elastic support stiffness and effective load density,an analytical solution for the transverse bending stress
in the top plate of the orthotropic deck was presented. Subsequently, the sensitive factors affecting the
bending stress in the orthotropic deck were discussed and identified. A box girder bridge was taken as an
example to confirm the proposed theoretical solution of local stress under the wheel load. The analysis
results show that the discrepancy between the transverse stress values calculated by this analytical
method and the finite element method are no more than 10% , which indicates that this proposed method
is accurate and can be applied in the preliminary design of an orthotropic steel bridge deck conveniently.
It can also be found out that the transverse stress in the top plate near the web of U-ribs increases with
the thickness and height of U-rib increasing,but decreases with the thickness of top-plate and the space
between two adjacent diaphragms increasing. Besides, the tensile stress in the bridge deck is most

significantly affected by the thickness of the roof,but is not sensitive to the changes of the web angle and
thickness of the U-rib.

Key words: steel bridge;orthotropic deck;local wheel load;transverse stress;closed form solution
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