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Study on Torsional Stiffness of Single Main Cable Suspension Bridge
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Abstract: In order to discuss the influence of different key design parameters on the overall static and
dynamic torsional performance of the structure of single main cable suspension bridge, taking Yinghua
Bridge in Guangxi as the engineering background, considering the stiffness of the stiffener beam, mid-span,
presence or absence of extended span, middle span spatial cable, edge span spatial cable and other
parameters, the finite element static and dynamic calculation models in a variety of design parameter modes
are established based on the single parameter variable method, and the calculated results are compared and
analyzed. The result shows that (1) the torsional angle displacement of the stiffener beam in the middle of

the span decreases with the increase of the extended span length, and the static and dynamic torsional
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stiffness of the structure can be improved, but it should not be set too long, otherwise the effect on the
improvement of the torsional stiffness of the structure is not obvious; (2) in addition, setting a certain
length of extended span can ensure that all the supports at the bridge pylon are under pressure under
eccentric load; (3) the number of pairs of mid-span spatial cable is added to improve the torsional static
and dynamic rigidity of the structure, but it is not advisable to set too much, otherwise the lifting effect will
be reduced, and the reasonable span design can better improve the torsional stiffness of this type of
structure; (4) it can be seen that the overall torsional rigidity of the single main cable structure can be
effectively improved by increasing the torsional stiffness of the stiffener beam, setting a certain span of the
extended span, and setting a certain number of spatial cables at the middle span near the pylon; (5)
comprehensively considering many factors such as automobile, crowd load eccentricity and structural torsion
frequency, it is recommended that the reasonable span diameter of the main span of the single main cable
suspension bridge is about 400 m, the torsional rigidity of the structure is greatly weakened by the span
setting too much, and the reasonable logarithm of the spatial cable near the mid-span single-side pylon is
4-6 pairs.

Key words: bridge engineering; torsional stiffness; finite element analysis; single main cable; suspension
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Fig. 1 Comparison of torsional forces of stiffening girder
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