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Fig.1 Vertical vibration model of the vehicle-ballasted (unballasted) track-subgrade-ground coupling system
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Tab.1 Basic parameters of CRH3 train
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Tab.2 Parameters of single-unit CRH3 vehicle
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Tab.3 Parameters of ballasted track
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Tab. 4 Parameters of slab track
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Tab.5 Parameters of ground
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Fig.2 Power spectral densities of train stochastic vibrating loads due to track random irregularities
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Fig.3 Time histories of train stochastic vibrating loads due to track random irregularities of ballasted track
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Fig.4 Time histories of train stochastic vibrating loads due to track random irregularities of unballasted track
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Analysis of Train Stochastic Vibrating Loads in Railway
Environmental Vibration

Feng Qingsong', Lei Xiaoyan', Lian Songliang’

(1. Engineering Research Center of Railway Environment Vibration and Noise the Ministry of the Education, East China Jiaotong
University , Nanchang 330013, China; 2. Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji
University , Shanghai 201804 , China)

Abstract: The analytical model for vehicle-ballasted (unballasted) track-subgrade-ground vertical coupling vi-
bration and the pseudo-excitation method are effectively combined in this paper. The accurate power spectrums
of train stochastic vibrating loads are directly obtained by using the power spectral of track irregularity, and the
time histories of train stochastic vibrating loads are solved by the trigonometric series approach in which sam-
plings are conducted in the frequency domain. Thus a simple and effective method for calculating train stochas-
tic vibrating loads in railway environmental vibration is provided. The power spectrum densities and time histo-
ries of train stochastic vibrating loads generated by a CRH3 high speed train for two cases with ballast track and
unballasted track are analyzed in the numerical example.

Key words: track random irregularities ; environmental vibration; analytical method; pseudo-excitation method;

stochastic vibrating load



