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Abstract

The influence of excavation construction on the surrounding environment has always been a hot
issue. Based on the excavation project in Shenyang, the 3-D difference model has been established
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to investigate the effect of excavation on displacement field and the safety evaluation of the exist-
ing tunnel and the structural deformation of the underground hall. The results show that the
ground surface settlement increases gradually along with excavation, and the horizontal dis-
placement of the soil occurs mostly near the support structure of excavation. When excavation
reaches to the middle part, it has the greatest impact on the lateral displacement of the soil. The
maximum deformation of the existing shield tunnel and underground structure basically increas-
es linearly with excavation.
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Figure 1. Geological profile
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Figure 2. Three-dimensional numerical model

B 2. ZHBIEER
AR RO SR T, R OE N T, R R OB R EAG A A, [ S JE A
ORI RS, LM RS, WA 1Rk 2.

Table 1. Soil calculation parameters

1. HHESY
FAPERE E/kPa MER V= TAREE prkg/m’ Hi2E 71 c/kPa WA o

5700 0.3 1800 83 32
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Table 2. Related material parameters
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MRS 7 H (KN/m®) YL (GPa) MEL/N=4
JERE R 25.0 24.2 0.20
ixp) 78.5 210 0.30
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Table 3. Construction process
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step 7 WM R, HEHFZ 4 19.65m
step 8 it g A A A

N EEMARIRR 3 AR R, X EEGUANE S A R ITEEAT TR, R RE AT A, BEIE
TH RIS T, ST AR A B A TR, BRI ILIA 3.
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Figure 3. Simulated construction process
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Figure 4. Excavation of the first layer
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Figure 5. Excavation of Layer 3
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Figure 6. Excavation of layer 5
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Figure 7. Maximum lateral displacement of foundation
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Figure 8. Cloud map of transverse (X) deformation of sidewall of foundation
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Figure 9. Maximum displacement of tunnel
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Contour of X-Displacement
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Figure 10 Transverse (X) deformation cloud map of tunnel
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Figure 11. Vertical (Z) deformation cloud map of the tunnel
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Figure 12. Deformation of underground passage
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Figure 13. Transverse (X) deformation cloud map of underground
commercial road
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Figure 14. Vertical (Z) deformation cloud map of underground commercial road
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