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Abstract

The ballast-bed disease is an important cause of track smoothness deterioration of ballasted track
lines. To solve this problem, this paper proposes a BP time series segmentation method based on a
non-equal interval time series constructed from a large amount of historical detection data from
railway inspection vehicles. On this basis, a standard deviation degradation rate model for track
unevenness is established. The severely degraded section of the ballast-bed is indirectly screened
by the deterioration rate of the track, and verified by on-site review. The results show that the
standard deviation of track irregularity tends to deteriorate periodically with maintenance, and
the deterioration rate does not change much before and after maintenance operations such as
tamping in the same section, and the track irregularity tends to deteriorate approximately linear-
ly within the same deterioration period. However, when the ballast-bed disease occurs, the dete-
rioration rate of the standard deviation of track irregularity increases sharply and may be differ-
ent from that of adjacent sections. By mining the data of the track irregularity detected by track
inspection car, the paper can quickly and effectively identify the diseased section of the bal-
last-bed, which has guiding significance for the maintenance and maintenance of the ballast-bed
on site.
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Figure 1. BP sectional flow chart
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Figure 2. Historical trend of standard deviations. (a) Section 1; (b) Section 2
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Figure 3. Deterioration characteristics diagram
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Figure 4. Statistical chart of standard deviation deterioration rate
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Table 1. Degradation rate distribution fitting parameters
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