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Calculation and Analysis of Effective Working Width of
Steel Bridge Deck under Vehicle Load and Fatigue Load

ZHAO Qiu,GUO Yangbin , HUANG Guanming

(College of Civil Engineering , Fuzhou University , Fuzhou, China,350108 )

Abstract; In order to study the calculation method of effective working width of steel deck under
vehicle and fatigue loads,the finite element model of steel box girder and single U-rib model are
established for the main span of a domestic bridge, and the loading forms, calculated section
positions and loading positions of longitudinal and transverse bridge directions under vehicle loads
are analyzed. The results show that when the lateral spacing of adjacent wheels is 1.3,1. 8 and
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2 m,the effective working width does not overlap. The effective working width of steel bridge
deck can be calculated by lateral unilateral wheel loading. When the longitudinal spacing of vehicle
is 1.2 m and 1.4 m,the effect of front and rear axles overlaps,so the front and rear axles should
be considered together when the effective working width is calculated. Near the 600mm of the
middle web,the stress on the lower edge of the U rib near the middle web changes greatly,and the
variation range is about 55.4% . Beyond this range, the stress change at the lower edge of the U rib
is small,and the stress value of the lower edge of each U rib is about 5.2% . Compared with the
model of 16 mm roof thickness, the stress of different roof plates varies greatly. The effective
working width coefficients of the thick U-rib lower edge stress, roof stress and bridge deck
deformation are less than 20% ,2% and 14% respectively. The calculation methods of effective
working width of steel bridge deck roof , effective working width of stress and effective distribution
width of deformation at the lower edge of U-rib can provide a simple method for the second
system and fatigue calculation of steel bridge deck.

Key words : steel deck panels ;effective working width factor; vehicle load ; fatigue load ;calculation
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