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Deformation and Stress Characteristics of Web Gap
in Steel Plate Girder Bridge

Yao Yue, Ji Bohai, Gao Yuqiang, Fu Zhongqiu

(College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China)

Abstract: To simulate the stress characteristics of web gap more accurately in steel plate girder bridge, a global
model of a four—span continuous steel plate composite girder bridge was established. Considering various struc-
ture of main girder, the local deformations of web gap were analyzed. Based on the deformation characteristics,
the simplified structural mechanics model was established, and the correctness of the model was verified by the
stress test data in real bridge and finite element calculation results. Considering the small length and large
thickness of web gap, the shear stress and normal stress of web gap of web gap were further determined by using
this model. The results show that the web gap is affected by the coaction of "rotation" and "displacement". It
would be more consistent with the actual stress characteristics when the web gap was simplified as the beam
consolidated at both ends, and subjected to the coaction of rotation" and displacement. The ratio of shear stress
and normal stress at the end of web gap is independent of the load, related to the length and thickness of the
structure. The conclusions could provide a basis for multi—axis evaluation of web gap.
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Tab.1 Component displacement mm

Horizontal displacement

Vertical displacement

Main girder structure
Upper end of web gap

Lower end of web gap

Upper end of web gap End of stiffener

X—type cross beam -1.114 46 -1.142 04 —-4.457 95 -4.612 78
Small cross beam with ~1.078 85 ~1.137 07 ~4.463 65 ~4.709 88
double stiffeners
Large cross beam -1.112 87 -1.142 11 -4.428 03 -4.757 68
Small cross beam with ~1.074 35 ~1.135 07 ~4.465 00 ~4.655 59

single stiffener
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Tab.2 Calculation formula of bending moment and shear force

Upper end of web gap

Lower end of web gap
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Bending moment Shear force Bending moment Shear force
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Fig.8 Normal stress characteristics at both ends of web gap
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