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Fig.1 Model of the directly fastened track—viaduct coupled system
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Fig.3 Influence of bridge support stiffness on bridge

Fig.2 Velocity admittance analysis of two viaduct models . .
velocity admittance
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Fig4 The origin velocity admittance of different cross Fig.5 The comparison of track velocity admittance

section shapes
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Analysis on Vibration Characteristics of Elevated Track Structure

Zeng Qin’ e',Mao Shunmao’, Lei Xiaoyan'

(1. Engineering Research Center of Railway Environment Vibration and Noise of the Ministry of Education, East China Jiaotong
University , Nanchang 330013, China;2. Nanchang Railway Trains Group, Nanchang 330038, China)

Abstract: At present, the elevated rail is one of the main structure forms in urban rail transit. In order to analyze
the structure’ s vibration characteristics, this paper, through establishing the viaduct vertical vibration model of
analytical beam and finite element model and by using the dynamic compliance method to calculate the viaduct
velocity admittance and orbital velocity admittance, studies the influence of bearing stiffness and the bridge
cross section shape on the viaduct bridge vibration. Meanwhile, it probes into the influence of the viaduct foun-
dation and fastener stiffness on track structure vibration. Results show that, at low frequency, the bearing stiff-
ness and cross section shape have a larger effect on the viaduct vibration, while at high frequency, it has little in-
fluence ; Under 20 Hz, viaduct structure on the vibration of the rail has obvious effects, and it has no effect when
above 20 Hz . This paper concludes increasing the stiffness of fastener is beneficial for reducing the vertical vi-
bration of the rail, but may increase the natural frequency of the orbit at the same time.
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