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Prediction method for long-term settlements of high-speed railway subgrade
under influences of nearby loads
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Abstract: The long-term settlement of high-speed railway subgrade usually occurs under the influences of the nearby loads, and
it will result in unsafety of the high-speed running trains. A practical computation method for creep is proposed by Yao et al,
and it can predict the future deformation according to the limited settlement data. Taking the simulating data from the
ABAQUS software which can simulate the increasing subgrade settlement with time as examples, the feasibility of using the
practical method for creep to predict the long-term deformation of high-speed railway subgrade is demonstrated, and the
relavant method to calculate the effective range of the prediction under certain errors is also given. It is shown that by using the
practical method for creep, we can accurately predict the deformation based on the existing data, and also can get the early
warning deformation of the railway for the future. It is of great significance to the safe operation management of high-speed
railways.
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Table 1 Parameters of UH model considering time effects
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Fig. 1 Finite element model mesh
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Table 2 Model parameters of foundation soil
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M 0.859 N 1.5
y! 0.0701 C, 0.0045
K 0.0277 HJE/(KN-m ) 17
v 0.3 WIRFLBRLL e 0.95

7 3 BEEF CFG MM RIBIREI S %
Table 3 Model parameters of subgrade and CFG pile
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Fig. 2 Reference lines for finite element model analysis
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Fig. 3 Long-term creep settlements of reference points of roadbed

under 0 m-load
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Fig. 4 Long-term creep settlements of reference points of roadbed
under 10 m-load
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Fig. 5 Long-term creep settlements of reference points of roadbed

under 20 m-load
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Fig. 6 Comparison between results by practical method for creep
and finite element method
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Fig. 7 Prediction based on 30 d-data within error range of 1 mm
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Fig. 8 Prediction based on 90 d-data within error range of 1 mm
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Fig. 9 Prediction based on 180 d-data within error range of 1 mm
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Fig. 10 Prediction based on 360 d-data within error range of 1 mm
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Fig. 11 Prediction based on 720 d-data within error range of 1 mm
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