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Abstract

In order to explore the influence of the new deep foundation pit on the existing tunnel, this paper
takes the Xinbai Square Station-Dongli section of Shijiazhuang Metro Line 3 as the research object,
and uses Midas numerical simulation software to establish a three-dimensional finite element model
of foundation pit-formation-tunnel. After combining the field-measured data and verifying the model,
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the deformation law and mechanism of the tunnel during the excavation of the new foundation pit
are pointed out, which aims to provide a reference for similar projects and ensure the structural safety
and normal operation of the tunnel.
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Figure 1. Location relationship diagram between the project and the surrounding environment
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Figure 2. Location relationship diagram between foundation pit support and tunnel
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Table 1. Main physical and mechanical properties of soil layer

F 1. TEEBYIEHF MR

Tz H/(m) pl(g-cm™) Es/(MPa) C (kPa) o ()

® 3t 2.9 1.71 8.39 0 10
@ wEERB - 43 1.9 23.47 18.9 229
@ gl 4.4 1.86 28.94 0 34.5
@ #PFL 9.6 1.99 35.25 19.6 30
® ik 2.4 1.99 40 0 33
® WifF 14.9 1.98 55 0 34
@ HiFi+ 6.8 1.92 55 20 32
ik 4.7 2.1 100 0 36
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Figure 3. Three-dimensional finite element model
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Table 2. Component calculation parameters
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MR E/(MPa) ) y/(KN-m3)
PR 27,500 0.3
Giras 175,000 0.35
JEEAR 30,000 0.3
&R 32,500 0.3
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Figure 4. The overall vertical deformation diagram of the model
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Figure 5. Vertical displacement deformation nephogram of tunnel

5. BREREUBEREE

DOI: 10.12677/hjce.2026.157189 177 TARTH


https://doi.org/10.12677/hjce.2026.157189

4.3. XEJREEKFLIFE S

B SL U2 MIEAT, B Il - A LRI DX 8] AT L RS B G K . WA SRR (BRI /KT
RAZ UK 6 Bz, BEIEACHALRS T 17 EER DU, HARLREST MR ERR. BRTUMHZE R
THAREIS , BEIE 5 KK 8% & IR S S ST IA AL B, 2008 1.3 mm, X5 i T2 3 808
TARR IR, AR IS AR, T SRS IE [ AR AL RS, SR ARG — U SZ B R N B

DISPLACEMENT
TX, mm
+1.28672¢+000

. 0
+1.22555e+000

13.0%
. +1.18093e+000

2.5%
/\ +1.09376e+000
0.0%
, +1.00267¢+000
0.0%
+9.11576e-001
. (]
+8.44995¢—001
17.9%
+6.92396¢-001
3.7%
16375527001
. 0
©+5.92021e-001
. 0
~+5.10200e-001
. 0
+4.29803¢-001
13.34476e-001

Figure 6. Horizontal displacement deformation nephogram of tunnel
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Figure 7. Layout diagram of tunnel monitoring points
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Figure 8. Comparison diagram of time-history horizontal displacement of typical monitoring points
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