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Study on Flutter Stability of Long-span Asymmetric Suspension Bridges
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Abstract: In order to study the flutter stability of long-span asymmetric suspension bridge under
different asymmetric types, a suspension bridge with unequal height support and main span of
628 m was taken as the engineering background. The flutter stability of the suspension bridge
was analyzed based on the full modal three-dimensional frequency domain flutter analysis method.
The finite element analysis model of suspension bridge with unequal height support Cheight
difference was 0-40 m) of main cable and asymmetric side span (side span difference was 0-40 m)
was established by ANSYS, and the corresponding two-parameter search iterative APDL
calculation program was compiled for three-dimensional flutter stability analysis. The results
show that when the unequal height suspension bridge is constructed, with the increase of the

bearing height difference, the low-order modal frequency changes little and the high-order modal
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range decreases gradually. The bending-torsion frequency ratio decreases with the increase of the
support height difference. The larger the height difference, the faster the bending-torsion
frequency ratio decreases. The critical wind speed of bridge flutter decreases with the increase of
support height difference, which makes the flutter stability of long-span suspension bridge
structure decrease due to the asymmetric structure caused by the unequal height difference of
main cable. When constructing side span asymmetric suspension bridge, the bending-torsion
frequency ratio decreases with the increase of side span difference. With the increase of the
difference of supporting span, the flutter critical wind speed of suspension bridge beam structure
decreases, but the difference is very small, almost no effect. When the difference of side span is
small, the flutter stability of suspension cable structure can be almost ignored.

Key words: asymmetric suspension bridge; flutter stability; torsional frequency ratio; flutter crit-

ical wind speed
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Fig. 13 Side-span Asymmetric Suspension Bridge
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Table 3 Comparison of Flutter Results of Suspension

Bridges Under Different Working Conditions
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