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Abstract

Based on the tunnel project of the Shenhui intercity line, and taking the construction of pile founda-
tion replacement in the Yili section of the second civil engineering area of Shenhui Standard I as the
engineering background, this paper uses Midas GTS finite element numerical simulation software
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to analyze the deformation of the existing tunnel segments, bridge pile foundation structure and
bridge slab, and discusses the impact of pile foundation replacement construction on the surround-
ing facilities of the site. The numerical simulation results show that the pile foundation replacement
construction has little impact on the surrounding structure and has good safety.
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Figure 1. Elevation of pile foundation replacement project
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Figure 2. Schematic diagram of pile foundation replacement construction steps
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Figure 3. Schematic diagram of finite element calculation model
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Table 1. Summary table of physical and mechanical indicators

1. MENFERLER

L HIF(KN-m?) A5 455 B (M Pa) HEY /N A A F1(kPa) WEEBEA()
JE A+ 19.5 40 0.3 10 8

TRRb 19.3 50 0.4 0 30

W BRG t 18.5 15 0.3 20 12.5

R RAAE K 20.5 500 0.28 30 25

PR R A 24.1 3000 0.25 35 30
C30 R #&E L 30 30,000 0.3
WHE 25 30,000 0.3
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4) FRERIAHREL: SRR BRI
5) B FRERE: H¢ BRI SE AR I REE

6) BT LI B BESFURT MR SORE, 8 L 5 1m0 0 IR SR BE SO — IR 204

DOI: 10.12677/hjce.2025.1410258 2396

AT


https://doi.org/10.12677/hjce.2025.1410258

7) PRERIGES S8 B Je AT #E D Im I SZHERRR, S8 BObE L I FE R TAE
4. EBERIER
4.1. ¥EHIFRE

APEHIBRAERIHE, DLE AR CII/T202-2013 (I HUIE AT I8 4500 22 A BARFTE) 1F o FERtK
W, FES%E KEFRUE DBI/T 15-231-2021 (3T HUEACEEE A S5 A AR5 MM ARARAE) BRI 2,
HARRL S ] R 4% 2.

Table 2. Summary of the maximum settlement value of the roadbed
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Figure 4. Vertical displacement distribution cloud map of the typical position of the bridge plate
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Figure S. Vertical displacement distribution point line diagram of bridge slab in each construction stage
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Table 3. Bridge slab displacement at each construction stage
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ot T B 15 KB 2 (mm) B RUTBE (mm)
FTNB b2 - —0.05
PRI SCH% 0.04 —0.40
IR BT 0.41 —2.08
HCH A 0.50 —2.42
AR 0.54 —-2.75
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Figure 6. Cloud diagram of vertical displacement distribution of tunnel lining in typical location
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Figure 7. Point line diagram of the vertical displacement distribution of tunnel lining in each construction stage
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Table 4. Tunnel segment displacement at each construction stage
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Figure 8. Cloud map of vertical displacement distribution of piers, pile foundations and caps at each construction stage
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Table 5. The displacement of piers, pile foundations and bearing platforms at each construction stage

F 5. B LM B, HEERASMS

it B B B K YT (mm)
FIN B & —-0.20
FE AR I S —0.34
PRBR JE M -1.50
B [H A —1.88
IR —2.24
YRR I I S # -3.14
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