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Abstract: The prediction of track geometric irregularity
is the basis for the railway department to realize the
transformation from periodic repair to state repair, which

is the key to formulating the maintenance strategy.
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However, in the existing prediction models, the

calculation is complex, and the impact of tamping,
grinding and other composite operations on track
irregularity is rarely considered. In order to improve the
operation efficiency and prediction accuracy, considering
the differences of different operation sections, taking the
geometric irregularity deterioration function of ballasted
track and the recovery function under tamping and
grinding operation as the research object, the unique
deterioration matrix of each section is formed by using
numerical fitting and other methods, and the geometric
irregularity prediction model of ballasted track under
tamping and grinding combined operation is established.
The results show that the established model is effective
and the results meet the needs of field prediction.
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Fig. 2 Flow chart of geometric irregularity predic-
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Fig. 6 Trend of non - gauge TQI before and after
grinding operation in a section of Beijing
Shanghai Railway in 2019
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Tab. 2 Deterioration matrix of analyzed section
YU TQL/ AR /107 T TQL/ AR /107 JLHEE TQI/ WAk /107!
mm FTHEHT TS mm FTIEHT TS mm FTHEHT TS
1.0 4.94 2.82 3.7 4.69 2.56 6.4 4.53 2.46
1.1 4.92 2.77 3.8 4.68 2.56 6.5 4.50 2.44
1.2 4.91 2.75 3.9 4.67 2.55 6.6 4.47 2.42
1.3 4.90 2.74 4.0 4.66 2.54 6.7 4.44 2.41
1.4 4.89 2.72 4.1 4.66 2.54 6.8 4.41 2.39
1.5 4.88 2.70 4.2 4.65 2.53 6.9 4.38 2.37
1.6 4.87 2.69 4.3 4.65 2.53 7.0 4.35 2.36
1.7 4.87 2.68 4.4 4.64 2.52 7.1 4.32 2.34
1.8 4.86 2.68 4.5 4.63 2.52 7.2 4.29 2.33
1.9 4.85 2.67 4.6 4.63 2.51 7.3 4.26 2.31
2.0 4.85 2.67 4.7 4.62 2.51 7.4 4.23 2.29
2.1 4.84 2. 66 4.8 4.61 2.50 7.5 4.20 2.28
2.2 4.83 2.66 4.9 4.61 2.50 7.6 4.17 2.26
2.3 4.83 2.65 5.0 4.61 2.50 7.7 4.12 2.23
2.4 4.82 2.65 5.1 4.61 2.50 7.8 4.07 2.21
2.5 4.82 2.64 5.2 4.61 2.50 7.9 4.02 2.18
2.6 4.81 2.64 5.3 4.61 2.50 8.0 3.91 2.12
2.7 4.81 2. 64 5.4 4.61 2.50 8.1 3. 80 2.06
2.8 4.80 2.63 5.5 4.60 2.49 8.2 3.69 2.00
2.9 4.78 2.63 5.6 4. 60 2.49 8.3 3.58 1.94
3.0 4.78 2.62 5.7 4.60 2.49 8.4 3. 47 1.88
3.1 4.76 2.62 5.8 4. 60 2.49 8.5 3. 36 1.82
3.2 4.76 2.62 5.9 4.59 2.49 8.6 3.25 1.76
3.3 4.76 2.62 6.0 4.58 2.48 8.7 3. 14 1.70
3.4 4.74 2.61 6.1 4.57 2.48 8.8 3.02 1.64
3.9 4.72 2.60 6.2 4. 56 2.47 8.9 2.90 1.57
3.6 4.70 2.59 6.3 4.55 2.47 9.0 2.78 1.51
x3 IIAHEIESHTINEIERT L 5 zf':u:l/l?

Tab.3 Comparison of field data and prediction data

IATHEE TG

TALREL/d TQL/mm TQL/mm W%/ %
10 4.59 4.70 2.40
24 4.62 4.73 2.38
39 4.78 4.77 0.21
57 4.87 4.82 1.03
70 4.87 4.84 0.62
80 4.72 4.86 2.97
98 4.77 4.88 2.31

110 4.95 4.90 1.01
132 5.37 4.92 8.38
139 5.22 4.93 5.56
161 5.07 4.95 2.37
170 5. 28 4.95 6.25
186 5.15 4.96 3.69
199 5.26 4.97 5.51
217 4.94 4.99 1.01
228 5.25 4.99 4.95
247 5.05 5.01 0.79
258 5.33 5.02 5. 82
287 5.26 5.06 3.80
305 4.98 5.08 2.01
321 5.2 5. 09 2.12
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