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Free vibration analysis of self-anchored suspension bridges
subjected to axial and flexural action effect
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Abstract; Based on the generalized potential energy variational principle of nonlinear elasticity theory with
large deflection, the incomplete generalized potential energy functional is established on the space coupling
free vibration of three-span self—anchored suspension bridge by considering the effect of coupling of flexural
and axial action, and shearing strain energy of stiffening girder. By constraint variation, the differential equa-
tions of vertical vibration, lateral vibration and longitudinal vibration have been derived. With the nonlinear i-
tems disregarded, the linear differential equations are established. A self-anchored suspension bridge being
constructed is taken as an example for the solution of frequency of linear vertical vibration, and the results are
verified by comparing then with those obtained using the numerical methods, and theoretical basis is therefore
provided for the analysis of free vibration of self-anchored suspension bridges.
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Fig.1 Distribution of element loads in stiffening girder
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Fig.2 Element deformation of stiffening girder
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Fig. 3  Finite element model of self-anchored suspension

bridge
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Tab.1 Theoretical and numerical results
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