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Structural performance of cracked girder of a concrete cable-stayed bridge

WU Jihong', HU Yang®
(1.Yingtan City Construction Investment Development Co. Litd, Yingtan 335000, China;
2.School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract; A concrete single-tower cable-stayed bridge with a cracked main girder was taken for analysis. Con-
sidering the influence of cracks on the concrete constitutive model, the overall and local responses of the
bridge under design load was analyzed to evaluate its bearing capacity. Analysis results show that under the
most unfavorable working conditions, the principal tensile siress and the principal compressive stress of the un-
cracked areas on the top plate, bottom plate, inclined web and straight web of the cracked main girder are
lower than the allowed values given in the Code. The normal and tangential compressive stresses of the
cracking area are lower than the allowed values. The tensile stresses of the tangent and normal directions of the
cracks are slightly higher in a very small local area than the allowed ones given by the Code. The local bearing
capacity of the cracking area is reduced, but the cracks will not be further expanded under the vehicle load.
Keywords: concrete cable-stayed bridge; cracks; bearing capacity evaluation
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Fig.1 Cross—section of a typical concrete girder (unit: cm)
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Fig.2 Crack distribution on the girder (unit: cm)
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Fig.4 Stress distributions of girder components
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