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Abstract - If an eccentric load is applied to box girder of bridge, cross-section of the girder will be distorted. These distortion
generates deformation of box section and stresses in the longitudinal direction. So the intermediate diaphragm must be properly
installed in the box section to control the distortional warping normal stress. Modern design standards limit ratio of distortional
warping normal stress to bending normal stress to less than 5 or 10%, but complex and various structural analysis steps are required
at design stages. In this study, to simplify the structural analysis at the design stage, parametric study were conducted to presents
required intermediate diaphragm spacing of the box girder bridge using finite element analysis. The effects of the cross-sectional
shape of the steel box girder on the distortion of the cross-section and intermediate diaphragm spacings were analyzed by using
parameters such as height to width ratio and span length of the actual box girder. Based on the FEA results, a simple design formula
for designing required intermediate diaphragm spacing was presented when the ratio of distortional warping normal stress to bending
normal stress is equal to 5% and 10% for each.
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Fig. 1. Distortion behavior of steel box girder bridge
(a) distortional load component, (b) distortion of box section,
(c) distortional warping normal stress distribution of box section
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Fig. 2. Load and support conditions of FEA models
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