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Abstract

The background is the new passenger line of a railway hub supporting project. Pile and plate re-
taining wall has been set up along the foot of the freight line. The left line of the new passenger line
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shall be dismantled, the left line shall be built at the original position, and the right line shall be
added at the right position. Due to the limited width of the land, the slope of the retaining project
shall be set up within the scope of the existing retaining project. Crown beams of 1.20 m in height,
2.0 m in width and 31.5 m in length were set at the top of six existing piles within the mile. The ex-
isting pile slab wall was used to add the new and old retaining structure of crown beam, and the
newly built passenger line load was combined with the newly built passenger line load. MIDAS
GTS-NX finite element software was used to study the comparative analysis of the stress characte-
ristics of the existing piles under the action of cargo line and the action of the newly built passen-
ger line when the cargo line was removed. The increase of soil pressure on the wall back of the ex-
isting pile is not obvious. The maximum shear force of the pile appears 2 m away from the pile top,
and the maximum bending moment of the pile appears 4 m away from the pile top.
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Figure 1. Schematic diagram of transverse section of pile slab wall
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Figure 2. Finite element model
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Figure 3. Grid division of existing piles and existing baffles
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Figure 4. Grid division of existing pile slab structure and new crown beam
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Table 1. The value of material related parameters
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[y, 3D sifk 19 0.28 9.2 16 28 6.8

EE 3D Szff 19 0.25 50 35 8 10.0

F AR £ 3D stk 20 0.25 30 30 10 10.0
e 1D BT 26 0.20 32500 - - -
REA B 1D BT 26 0.20 32500 - - -
BEA BRI 1D Bt 25 0.20 31500 - - -
BEA AT 1D 5T 25 0.20 31500 - - -

24. BAMZEAYNTE

5 B BEAR S AR A A A A B, R 2 B MR AR A R . R (IR 2 AR T
MIBEAIRE ) P ACEAS UL T SR 4 R R AR AT 32 55 7K R0 5, % H IR R AR IR R TR 2p g Fr 2k
Je BEA B RE kSR R4 ) TAF

DOI: 10.12677/hjce.2021.101007 61 TARTHE


https://doi.org/10.12677/hjce.2021.101007

83 I 2x22 |2X22.7 2x22 83

n

= N2

o —

S

N

% N4 | 2 I

% I~

on
wv ) z
Z
e S — ok % R & B3 B2 I X

“w N N1

(=}

- 10.5 3x14.3|3x14.4|3x14.3 10.5

/||//1|/ /||/ /||/ /II//||/
B 150.0 |
A 1
Figure 5. Section reinforcement drawing of existing pile
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Table 2. Existing pile section reinforcement table
2. BRAHMESEL R
e R E A2 (mm) AEAR A JEE (mm) SAKE(m) K H 7 (kg) ik

N1 ®32 1480 444.00 6.313 HRB400
N2 ®25 1480 103.60 3.853 HRB400
N3 D25 1820 148.00 3.853 HRB400
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Figure 6. Comparison diagram of soil pressure distribution of pile slab wall under Working Conditions 1 and 2
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Figure 7. Under working conditions 1 and 2, the shear of existing piles varies with pile depth
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Figure 8. Under working conditions 1 and 2, the bending moment of existing pile varies with pile depth
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Figure 9. Under working condition 1, the displacement of existing pile X to pile body
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Figure 10. Under working condition 2, the displacement of existing pile X to pile body
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