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Study on Track Irregularity Spectrum Characteristics of Speed-up Lines

Fang Jian' >, Tu Xiangguo', Wang Hongxuan', Lei Xiaoyan', Lian Songliang’

(1.State Key Laboratory of Performance Monitoring Protecting of Rail Transit Infrastructure,
East China Jiaotong University, Nanchang 330013, China;
2.Engineering Research Center of Railway Environment Vibration and Noise of the
Ministry of Education, East China Jiao Tong University, Nanchang 330013, China;
3.Key Laboratory of Road and Traffic Engineering of the Ministry of Education,
Tongji University, Shanghai 201804, China)

Abstract: This paper studied the estimation method of track irregularity spectrum of the speed rai-
sing line in China and put forward the track irregularity spectrum of the speed raising line in our coun-
try. In order to improve the accuracy of power spectrum, linear interpolation was used to eliminate out-
liers, and EMD mode decomposition method was used to eliminate trend items and filter them. Based on
the maximum entropy method and Welch method, the track irregularity spectra of the speed-up lines
were obtained, and the characteristics of track irregularity spectra in different months were compared
and analyzed. The nonlinear least square method was used to fit the track irregularity spectra
expressions and fitting parameters of the speed-up lines. The results show that the resolution and accu-
racy of track irregularity spectra obtained by Welch method and maximum entropy method are better
than Welch method. By comparing the three fitting functions based on the nonlinear least square meth-
od, the nlinfit function can better fit the track irregularity spectrum of the speed-raising line, and the
fitting parameters of track spectrum of the speed-raising line are proposed, which can provide reference
for the maintenance and optimization design of the speed-raising line.

Key words: speed up rail lines; maximum entropy method; orbit irregularity power spectrum; the

fitted power spectrum



