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Model tests on the long-term settlement of pile-net composite structure
subgrade for high-speed railways
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Abstract: The settlement control of the high-speed railway subgrade plays an important role in comfortable and safe running of
high-speed train. With the growth of operation time, the long-term settlement of railway in soft subgrade has been concerned.
Based on the Xuzhou-Shanghai section of Beijing-Shanghai high-speed railway, the model tests on the pile-net composite
structure subgrade under dynamic loading were carried out, and the variation rules of subgrade settlement, stress ratio of
pile-soil, and axial force distribution were obtained. The results show that in the first 1000 loading cycles, the subgrade
settlement increases with loads significantly, and then it reached a constant value. The deformation of soil is larger than that of
pile at the upper pile position, the negative friction resistance appears, and the neutral point of pile is located near 2/3 pile length

away from the pile top. The axial force of pile increases with the increase of the cycles of loads, when the loading cycles reach

40000, the axial forces doesn't obviously increase.
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Fig. 1 Cross-section of subgrade in Xuzhou-shanghai section of
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Beijing-Shanghai high-speed railway
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Fig. 3 Layout plan of measuring points for pile-net composite

structure subgrade
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Fig. 4 Vertical layout of the measuring points for pile-net
composite structure subgrade
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Fig. 5 Cumulative settlements of pile-net structure subgrade
3.2 MERMHNT

P DR 52 5 ) R R A T 5 M 1) = s A n &1 6
Fros . BETRAAEIR) s 0 eAa e, Eahasin#ud 72
AR . "1, P2 BEBETR LR 19 BN 60.86, 63.76
kPa, 1”1, "2 #kIA 5%, *3 i)+ i+ 8 55
A 17.8, 3.73 kPa, A", "2 ST F W £ KT
B EA. *1 A R LS A o R 3.4, X
e T R TN SR e, Y 9m TR 2 S 45
FEFE R AL T, AR TR E T HE AR OR I 1o
o 3 SHILESIN 3.3 kPa, XT3 L



HF 1 FAT, 45, PRERNE I MU KTIE UM B 8 T 143

H T DA R e A X, AR s e A R
M ELAR /N B o

80

mrzm
—o— P1 ("14TH )

8 —— P2 ("1, *24kE] 1)
40 —— P3 ("24TH )

é —=— P4 (¥2, "3pEMIL )

—— P5 ("34TH )

20 kA ——————
0 40000 80000 120000 160000
IR/ I/
6 HEME &L EAE L ES
Fig. 6 Pile-soil pressures of pile-net structure subgrade
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Fig. 7 Variation of the pile axial strain of piles with dynamic

loading
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Fig. 8 Variation of pile axial force with dynamic load
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