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Coupling vibration analysis of single-magnet suspension

vehicle-bridge for maglev train

LIANG Xin, LUO Shi-hui, MA Wei-hua, WU Qing, XU Zi-qiang

(Traction Power State Key Laboratory, Southwest Jiaotong University, Chengdu 610031, Sichuan, China)

Abstract: In order to study the coupling vibration of single-magnet suspension vehicle-bridge,
suspension control system, vehicle structure, elastic track beam and bridge installation system
were taken as a whole system, and maglev train suspension control-elastic bridge-mechanical
structure vertical coupling vibration model of whole system was established. The effects of
maglev train at different speeds on birdge were simulated by using external loads with different
frequencies. The changes of mid-span deflection and vibration acceleration for different beam
types were analyzed under the coupling condition of whole system. Study result shows that the
mid-span deflection of simple-supported beam is about 2.5 times as the suspension position
deflection of two-span-continuous beam when single-magnet suspension process achieves stable
state. When train passes bridge at the speed of 200 km « h™', the deflection is slightly smaller
than that at the case of 400 km « h™', the time that requires to achieve stable state for former case
is about 1/3 of latter case. The mid-span deflection at suspension position for continuous beams is
about 40% of the deflexion for simple-supported beam when train passes bridge at an identical
speed, and the vibration acceleration of former case is smaller than that of latter case. The range of
bridge critical mounting stiffness in simulation process is from 5. 5X 10" N+ m™'to 6. 5X 10" N e m™',

and the dynamics performance of two-span-continuous beam is better than that of simple-supported
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Fig. 1 Vertical suspension model of single magnet
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Fig2 Maglev vehicle-track vertical dynamics model
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Tab.1 Simulation parameters
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Fig.3 Change of mid-span deflection with mounting stiffness
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Fig. 4 Influences of beam types on suspension processes
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Fig.5 Influences of beam types on mid-span deflections
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Fig. 6 Time processes of vehicle-bridge interaction forces
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Fig. 8 Changes of vibration accelerations at simple-

supported beam mid-span
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Fig. 9 Changes of deflections at middle of first span
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Fig. 10  Changes of vibration accelerations at middle of first span
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Fig. 11 Changes of deflections at middle of second span
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