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Studies on Optimum Systems of Cross Rib
in Orthotropic Steel Deck Bridges
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Abstract — Since the cross ribs and U-ribs of existing orthotropic steel deck system are designed by Pelikan-Esslinger method, dimensions and
arrangements of cross ribs and U-ribs may be designed too conservatively. Also the Pelikan-Esslinger method does not consider fatigue
problems at scallop where is crossing the longitudinal and lateral ribs(cross ribs), due to stress concentration. To improve the cross rib system,
a parametric study which includes the distance of cross rib, the dimensions of web and the shape of scallop of cross rib was performed. Using
the result of a parametric study, improved cross rib system which increases the fatigue strength by reducing the stress concentration at scallop

and which is more economical is suggested.
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Fig. 2. Deformation due to
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Fig. 1. Deformation due to
bending moment
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Fig. 3. Stress concentration of cross rib
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Fig. 4. Out-of-plane rotation of cross rib
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Fig. 7. Finite element model and deformed shape
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Fig. 8. Modeling of cross section

Fig. 9. Mesh shapes of cross rib
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Fig. 11. Maximum principal stress for 8 Load cases
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Fig. 12. Maximum principal stress for various cross rib spaces
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Fig. 14. Maximum principal stress for different thicknesses of web
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Fig. 13. Maximum principal stress for various heights of cross-rib
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Fig. 15. Maximum principal stress for different width of flange



Table 1. Ratio of principal stress & weight of steel used

Distances
Dimensions of cross rib 2.0m 3.0m
of cross rib
Height |Thickness| Area Steel ratio AMa.vqmum Stress ratio Steel ratio AMa.vqmum Stress ratio
principal stress principal stress
900 10 9000 1.0 137 100.00% 0.67 148 108.30%
900 12 10800 1.2 121 88.40% 0.80 131 95.36%
900 14 12600 14 109 72.29% 0.93 117 85.27%
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