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Abstract

This paper uses the tunnel project between Yihai Station and Liyumen Station as a case study and
employs Midas GTS finite element numerical simulation software to conduct construction simu-
lation analysis. By studying the vertical and horizontal displacements of the existing tunnel seg-
ments and ground settlement during the shield tunneling process, this study investigates the im-
pact of the shield tunneling construction on existing utility lines and surrounding buildings and
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facilities. The numerical simulation results indicate that this shield tunneling construction plan
causes minimal deformation disturbances to existing surrounding structures, and construction
safety is manageable.
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Figure 1. Schematic diagram of the shield tunneling engineering site
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Figure 2. Schematic diagram of finite element calculation model
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Table 1. Summary table of physical and mechanical indicators

=1 MELFERLER

R HJF(KN-m3) AR T A 5 (MPa) THAAEE 5 71(kPa) WEEEEF ()
JH+ 19 19 0.3 10 8

e 16.5 10 0.35 6 4
KBRS £ 185 15 0.3 20 125
b Bk £ 19 20 0.3 21 14
AR A 205 500 0.28 30 25
XA B 24.1 3000 0.25 35 30
WRAAE K 5 25 5000 0.25 37 35
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Table 2. Summary of the maximum settlement value of the roadbed

2. T TisHIREIRIR

S FERR FEVFATEAE (mm)
ERE NS 5

https://www.chinabuilding.com.cn/article-3646.html
?hitps://zfexjst.gd.gov.cn/jsgl/zcwj/content/post_3701169.html

DOI: 10.12677/hjce.2026.159227 104 T AT


https://doi.org/10.12677/hjce.2026.159227
https://www.chinabuilding.com.cn/article-3646.html
https://zfcxjst.gd.gov.cn/jsgl/zcwj/content/post_3701169.html

B AR AR Y 5
MRS 5

4.1. BRAREEREER

BEIEJTIZ)E, WONEL AR . A AR SE5E e, WA N R i 2 A T, SR
Bt SR SR oL N SR B S R TE m B 8 7 N A = B AR AR e 3
LB AN 3~5 Pox. H, BEIR T S&ATERARKEE S . XRG4 R WK 3.

@ ELTFE (b) AL HF A

Figure 3. Cloud map of vertical displacement distribution of tunnel segments during typical construction phase
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Figure 4. Cloud map of stress distribution of tunnel segments during typical construction phase
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Table 3. Vertical displacement of tunnel segments at each construction stage
3. BRI EEEE R EEu®

it T B R #E (mm) B RUTFE(mm)
IR TR T 0.01 -0.03
KRR 0.17 -3.62
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Figure 5. Vertical displacement distribution point and line diagrams of tunnel segments at each construction stage
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Figure 6. Cloud map of horizontal displacement distribution of tunnel segments during typical construction phase
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Figure 7. Contour map of horizontal stress distribution in tunnel segments for typical construction stage
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Figure 8. Horizontal displacement distribution point and line diagrams of tunnel segments at each construction stage
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Table 4. Horizontal displacement of tunnel segments at each construction stage
=4 BRI EEEE RKEU®

TR B KA T (mm)
Fe B T 0.01
FER R 0.52
LR TH)G 0.55
BT 0.56
VS ANCRE 0.66
FHETFH )G 0.69
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Figure 9. Cloud maps of ground settlement and deformation at each construction stage
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Table 5. Ground settlement and deformation values at each construction stage
5 HEIMEMEITEERE

it LB B B KYTFE(mm)
FEZTR 5T -0.87
&R E -1.61
EE&TFG -1.70
HE T -1.72
AL TS -1.87
HETFR -1.90
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