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Study on nonlinear dynamic stability of continuous rigid frame

bridge with high piers under seismic action
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Abstract; The dynamic stability of long-span continuous rigid frame bridge with high piers under seismic action has

become an important factor for the safety of the structure. In this paper, based on the dynamic stability analysis

method of ANSYS—the improved dynamic eigenvalue method, the dynamic stability of a rigid frame bridge under

the consideration of the double nonlinearity is analysed. The influence of seismic wave characteristics, damping

ratio and structural characteristics on its dynamic eigenvalue is discussed. The result shows that with the increase

of any one of seismic wave cycles, seismic wave amplitudes, structure span, height of pier or the attenuation of the

beam end constraint, the minimum dynamic eigenvalue of the structure is reduced while the maximum value

. . . . ! . .
increased. A greater damping ratio corresponds to a smaller curve fluctuation of structure s dynamic eigenvalue.
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Fig. 1 Program block diagram
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Fig. 3 Longitudinal seismic action along bridge
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Fig. 4 Vertical seismic action along bridge

1101
100f
901~
80
701
601
50
401
301
201
10r
0

it bR £

0 2 4 6 8 10
IFa)e/s
Es5 EHERNnEER

Fig. 5 Transverse seismic action along bridge
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Fig. 6 Dynamic eigenvalue-time curve under

different seismic wave periods
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Tab. 1 Occurrence time of extreme value of dynamic

eigenvalue in different periods
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Fig. 7 Dynamic eigenvalue-time curve under

different seismic wave amplitudes
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Fig. 8 Dynamic eigenvalue-time curve under different

damping ratios
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Fig. 9 Dynamic eigenvalue-time curve under

different structural parameters
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Fig. 10 Dynamic eigenvalue-time curve under

different beam end restraint strength
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