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Abstract

Surcharge loads will cause lateral and vertical displacement of adjacent high-speed railway pile in
soft ground. Different types of surcharge loads will directly affect the displacement model and the
size of pile. Based on the engineering case of the impact of the construction load on the adjacent
Hangyong railway in Wanxiulu vehicle base in Shaoxing, the paper studies the deformation model
of the high-speed railway pile under the surcharge loads by numerical simulation method, then
studies the influence of loads height, loads distance, loads concentration, loads stiffness and loads
position. The results show that the displacement of high-speed railway pile is mainly the lateral
displacement, which will increase with the increase of loads height, the decrease of loads distance
and the increase of loads concentration, and the influence of loads stiffness is related to the mag-
nitude of loads. In addition, when the location of loads changes, the pile at the edge of the loads
will produce larger lateral deformation, which needs to be focused on and protected. The research
results can provide technical support for the design and optimization of construction loads in soft
soil area.
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Table 1. Physical and mechanical parameters of soil layer
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+2 H JF (KN/m®) R4 155 (MPa) THFALL Fi%E 71 (kPa) W) 425 (m)
Rk £ 18.8 6.2 0.35 19.5 14.7 45
TRV 17.8 2.8 0.42 203 11.8 12.0
i+ 19.0 5.5 0.38 25.0 143 26.0
i 18.8 18.0 0.28 0 36.0 16.0
A 19.0 40.0 0.20 5.0 45.0 14.0
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Figure 1. High-speed rail bridge pile foundation (unit: m)
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Figure 2. Model layout plan (unit: m)
B2 HETEHEEGEM: m)

(a) ZHEHEARRR (b) FBRMFR A

Figure 3. Numerical model
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Figure 4. Cloud chart of pile displacement of high-speed railway under surcharge (unit: m)

4. WHER T SRR MBEE (A : m)

Al — AR B T AR A S AR RN 1] 5 B (RIS HERIEE RS, A — /K6 T 8 ARPEZE
VA 4 HE, A AR RO S 0 1 LR 2R — B SRR Reil, MR AAE B B K A A2 K
N 3.2 emy 2.9 emy 2.6 cm 2.5 cm, HEHERGHGE, BRSO A AL RS s . el T RS T AR Y
HRELHR, 4 HERE TR A AR, HAET ARG AR . I S (R e 0 i 7 A2 4 th B A ],
KLRAH 7.9 mm, —J5 0o FHERBIREEA R, 55— 0510 i TR R RERE, b k il 1A £ SR
Ko BRI BRI 0 15 RS o

] /) 5 (um)

5 10 15 20 25 30 35
01— : : : : —

|| —e— ETAEE
—h— E=HbhE

0 [ b (FAERD -,.;
v BIUHEE GRS

-J
fe

HE5 2R 5 (m)

ra

(e
[

50

Figure 5. Lateral displacement diagram of
high-speed railway pile under surcharge
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Figure 6. Influence of height on lateral displacement
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Figure 7. Diagram of maximum lateral displacement
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Figure 8. Influence of distance on lateral displacement

B 8. HedEE XM E AL B0

60 h
50 —EERsMEEE |
— O E R KME B
—~ 40
=]
5 \
Eod) d
= 30
i
a9
10
0

w40 60 80 100
HEB SR G %A (n)

Figure 9. Diagram of maximum lateral displacement
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Figure 10. Influence of load concentration
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Figure 11. Diagram of maximum lateral displacement
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Figure 13. Schematic diagram of surcharge loads area
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