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Prediction of Roadbed Deformation of Qinghai-Tibet Railway

Based on Time Series Model

CHEN Wei-xiong
(Chinese 12th Bureau Group Railway Maintenance Engineering Limited Company, Lhasa 250014, China)

[ Abstract |

modeling method, the time series model order was determined, according to the AIC criterion, a suitable time series model was select-

In order to analyze the irregular deformation of the Qinghai-Tibet railway subgrade elevation, based on the Box-Jenkins

ed, and finally the algorithm steps for batch prediction of the elevation of all subgrade measurement points were given. An elevation-
time response model was established to investigate the problem of the elevation of the Qinghai-Tibet Railway subgrade deformation over
time. Taking the monthly elevation data of the left subgrade at K1425 + 050 of the Qinghai-Tibet Railway from 2010 to 2018 as an ex-
ample, an ARIMA(2,1,1) model was established, and the 2019 data was used as the validation set. The results showed that the mod-
el had passed the model adaptability test, which proved the validity and accuracy of the model. It summarized 10 dangerous points in
the predicted value from various survey points along the Qinghai-Tibet Railway to December 2023. These points may have major de-
formations or large differences in the elevation of the left and right sides of the roadbed. Near the measuring point K1476 + 600, there
are obvious long-distance differences on both sides of the roadbed. It is concluded that this model can accurately predict the elevation
change of the Qinghai-Tibet Railway subgrade. This model also has certain reference significance for engineering maintenance.

[ Keywords] time series model; Qinghai-Tibet railway roadbed; deformation prediction; Box-Jenkins modeling method
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Fig. 1  Histogram of first-order difference data
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Fig. 2 The first-order differential autocorrelation

coefficient diagram
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Fig. 3  The first-order differential partial correlation

coefficient diagram
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Fig. 5 Residual autocorrelation coefficient plot
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Table 3 Comparison between the predicted value of
subgrade elevation and the true value
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