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Abstract

With the rapid development of urbanization, the number of subway tunnels in the city is increas-
ing. When the shield tunnel across the building, it is easy to lead to the excessive settlement of the
ground, which will affect the uneven settlement of the surrounding buildings and cause the build-
ing cracking or even collapse. This paper analyzes the influence mode and disturbance control in-
dex of tunnel construction on buildings. Taking Changzhou Metro Line 2 which crosses the build-
ings as the engineering background, and uses MIDAS/GTS NX for numerical simulation to analyze
the settlement of different types of buildings during the tunnel excavation, the following main
conclusions can be drawn: 1) The influence of tunnel construction on buildings mainly includes
surface uneven settlement, surface curvature change and surface horizontal deformation; 2) Dur-
ing tunnel construction, the main controlling factors of soil disturbed by construction include the
change of stress state, the change of water content and pore ratio, the failure of soil structure and
the separation and mixing of chemical components; 3) In this project, when the tunnel across the
building, the settlement decreases with the distance from the middle line of the tunnel increasing,
while the uplift increases gradually. During the whole excavation process, the surface settlement
shows three stages of uplift, subsidence and stability.
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Figure 1. Route of Hongmei park station-Wujiaochang station
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Figure 2. Model of shield crossing the building
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Figure 3. Relative position of stratum, tunnel and building
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Table 1. Physical and mechanical parameters of stratum in the model

® 1. HERBEBEYIENFSH

25 +EAR B p(kN/m®) R4 R (MPa) JELJE (m) HEY/N=A C(kPa) o()
@, P3G 19.80 2.00 1.10 0.43 8.00 12.00
@ o & 19.20 524 3.40 0.39 23.13 11.93
3, it 20.00 6.66 1.50 0.28 50.20 14.70
® ok -k 19.74 9.67 5.30 0.27 6.94 28.59
® W5 & 20.21 7.40 17.20 0.32 54.89 16.43
®: i 19.50 10.00 5.50 0.28 6.10 29.80
©, )R 20.00 6.26 46 0.33 41.80 14.80

Table 2. Physical and mechanical parameters of the material

= 2. WERBEMIENFSH

ek HJE y(kN/m®) FAPERL R (GPa) JEFE (m) HE[7N
JE5E 78.5 210 0.10 0.3
o 25 30 0.35 0.2
H 18 0.4 3.0 0.3
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Figure 4. Vertical displacement of land surface/building
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Figure 5. Numerical simulation results of land surface/building
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Figure 6. Planform of land surface/building
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ZR7.02mm, AKN9.9m, MBIREN 0.71%0, NTHEHIFRER%0), FILIAIYIFEZER 6.71 mm, LK

DOI: 10.12677/hjce.2020.910109 1053 +ATFE


https://doi.org/10.12677/hjce.2020.910109
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Figure 7. Vertical displacement of building (Left is two-story concrete house, Right is three-story concrete house)
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Figure 8. The curve of vertical displacement with excavation process
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Figure 9. Final surface settlement of section X =0
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