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Tab.1 Central and cut—off wavelength of 1/3 octave mm

SRS N IR1ES Bt EAIR) SN SRS X 1IR13S Bt AIR) SN
5 4.5 5.6 80 71.3 89.8
6.3 5.6 7.1 100 89.8 113.1
8 7.1 8.9 125 113.1 142.5
10 8.9 11.2 160 142.5 179.6
12.5 11.2 14.1 200 179.6 226.3
16 14.1 17.8 250 226.3 285.1
20 17.8 22.4 315 285.1 359.2
25 224 28.3 400 359.2 452.5
31.5 28.3 35.6 500 452.5 570.2
40 35.6 449 630 570.2 718.4
50 44.9 56.6 800 718.4 905.1
63 56.6 71.3 1 000 905.1 1140.4
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Fig.2 Rail surface shortwave irregularities inverted from Fig.3 Contrast between 1S03095 standard spectrum and
1S03095 standard inverse spectrum
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Fig.6 Contrast between measured spectrum
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Time Domain Inversion Algorithm for Rail Surface Irregularities

Mao Xiaojun,Zhou Yu, Xu Yude

(Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 201804, China)

Abstract: Rail surface shortwave irregularities not only have enormous impact on wheel/rail noise, but also
bring huge dynamic damage to vehicle and track components. In order to obtain the representative time domain
waveform for further study of wheel/rail noise and wheel/rail interface simulation, a time domain inversion al-
gorithm of rail surface irregularities based on rail roughness level spectrum has been put forward. The algorithm
provided at the same time has a certain randomness due to its phase randomness in the inversion process. The al-
gorithm is then used to implement the ISO3095 standard spectrum and measured spectrum on Shanghai Metro.
Results show that the inversion algorithm is feasible and correct, which can be used as excitation input of
wheel/rail dynamics simulation model and initial datum of rail surface irregularities prediction model.

Key words:rail surface irregularities ; time domain inversion algorithm; roughness level spectrum; 1/3 octave
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