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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. Pile foundation replacement project plan
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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. WMIENFERLER

L4 FK HEKNmMS)  BEEE(MPa) HE /N2 K2R /1 (kPa) WEEEAA ()

JeiE L 19.5 40 0.3 10 8
R0 193 50 0.4 0 30

o Bk £ 18.5 15 0.3 20 12.5
PRI K 205 500 0.28 30 25
AL TE 24.1 3000 0.25 35 30
C30 JRHE L 30 30,000 0.3 - -
FHE F 25 30,000 0.3 - -
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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 5. 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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Jiti T B B ¥ K P 2 (mm) B RYTFE (mm)
FIN A - —0.05
FE A iy S 0.04 —0.40
PRl AR 0.41 —2.08
B IH A 2 0.50 —2.42
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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

4. B LM ERBEE R %

Jiti T B Bt B KYTF#(mm)
FIN B & —0.05
FE IR IR S —0.27
PRl AR —0.59
B IF A -2.15
BTN —2.55
PrBR IR S —2.46
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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
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