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ENERGY METHOD FOR STABILITY ANALYSIS OF CABLE-STAYED
BRIDGE WITHOUT BACKSTAYS

"PENG Wang-hu , SHAO Xu-dong

(College of Civil Engineering, Hunan University, Changsha, Hunan 410082, China)
Abstract: For cable-stayed bridge without backstays under ideal completed stage, the in-plane instability of the
structure many occur in the form of girder buckling. A formula based on energy method is proposed to calculate
the critical buckling load of the main girder, adopting elastic foundation beam simplification and selecting the sine
series as the displacement functions. According to the structural characteristics of this type of bridge, the
simplified continuous functions are developed to describe the variations of the axial force of the girder and the
equivalent elastic supporting stiffness of the cable. Moreover, the linear discount coefficient is introduced to
account for the effect of pylon deformation on supporting stiffness. A case study on the critical load of Hongshan
Bridge in Changsha is finally conducted for verification. The results are in good agreement with those of the finite
element method.
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Fig.1 Simplified model of main girder
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Fig.3 Discount coefficients for supporting stiffness
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Table 1  Stability safety coefficients
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