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Fig.5 Coherent function between rail irregularity and axle box acceleration
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Characteristic Analysis of Track Irregularity Spectrum of Urban Rail Transit

Li Zaiwei', Lian Songlian', Li Qiuling’, Chen Xin'

(1.Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 201804 ; 2. Shang-
hai Rail Transit Maintenance Support Center Track and Construction Maintenance Division, Shanghai 200233)

Abstract: According to the track geometry data collected by track recording vehicles from Shanghai urban rail tran-
sit, the characteristic of track irregularity is analyzed. Firstly, the elimination methods of abnormal value and nonlin-
ear trend are given and used in the data preprocessing of track irregularities on urban rail transit based on the change
rate of track irregularity and the method of empirical mode decomposition. Secondly, power spectral density is calcu-
lated with Matlab program, and compared with US class 6 railways, German railway spectra of high irregularity and
low irregularity , and China main railway spectra. The statistic and analyzing result indicates that the track irregularity
spectrum values of Shanghai urban rail transit are close to German railway spectra of low irregularity except for short
wavelength bands and better than US class 6 railways, German railway spectra of high irregularity , and China main
railway spectra. Furthermore, the coherence functions are utilized to analyze the relationship between track irregulari-
ties and vertical / lateral axle box accelerations; a conclusion is drawn about the range of detrimental track irregularity
wavelengths. Finally, the track irregularity spectrum is suggested as an index to control track geometry irregularity.
Key words: urban rail transit; track irregularity; power spectral density; coherence analysis
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