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Influence Analysis of Track Longitudinal Irregularity Based
on Inertial Reference Method
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Abstract: To study the influence of track structure-sensitive factors on medium-and long-wave longitudinal irregularities, a
vehicle track coupling model was established. Based on the inertial reference method, the track longitudinal irregularity is
simulated and detected. The influence of track structure vibration and different fastener stiffness, subgrade support stiffness,
and sleeper spacing on the longitudinal irregularity are analyzed. The results show that the estimated irregularity of the
flexible track is significantly larger than that of the massless track in the wavelength range of 2~6 m. From the perspective
of the time domain, the fastener stiffness, subgrade support stiffness, and sleeper spacing have little influence on the
longitudinal irregularity; from the perspective of frequency spectrum, the track spectrum changes and affects the
longitudinal irregularity in the wavelength range of 2~4 m, 2~10 m, and 2~3 m. Therefore, the analysis of the
distribution characteristics and development of track irregularities should be combined with the amplitude and track
spectrum angle.
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Figure 1 Vehicle model
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Figure 2 Estimating longitudinal irregularity process
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Figure 3 1 km longitudinal irregularity sample
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Figure 4 Dynamic calculation results
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Figure 5 Comparison between irregularity sample
and estimated irregularity
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Figure 6 Semi rigid sleeper flexible track model
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Table 2 Structural parameters of flexible track
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Figure 7 Comparison of estimated irregularity between
massless track and flexible track
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Table3 Comparison of irregularity amplitude differences
between flexible track and massless track
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Figure 8 Comparison of track spectra between massless track
and flexible track
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Figure 9 Comparison of longitudinal irregularity under
different fastener stiffness
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Table 4 Comparison of irregularity amplitude difference
under different fastener stiffness
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Figure 10 Comparison of track spectra under different
fastener stiffness
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Comparison of longitudinal irregularity under
different subgrade support stiffness
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