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Abstract

To investigate the impact of excavation on the surrounding surface environment under different
groundwater levels, this study employs numerical simulation to analyze the effects of excavating
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different types of pits in layered soil conditions in actual engineering projects. A numerical analysis
model for the excavation process under complex conditions has been established. The study com-
pares the surface settlement and stress analysis of two different types of excavation processes un-
der varying groundwater levels. The results indicate that different groundwater levels significantly
impact excavation construction, and different types of excavation also have a substantial effect on
the surrounding environment during construction. The findings of this study provide important ref-
erence criteria for selecting excavation construction methods, assessing construction risks, and op-
timizing designs for subway station excavation projects.
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Table 1. Physical and mechanical parameters of the model

= 1. REYIENFESY

RN JZJF (m) A H (KN/m?) JE 45 i (MPa) HEL YN = WEEHEH ()
OFE L 1.28 18 3 0.15 10
&% 1.8 18.6 8.4 0.19 14.5
U TR S5UR RS t 7.32 17.3 6 0.28 13
@i B AL L 7.8 16.6 4 0.32 9.5
Ot 4.28 17 7.5 0.31 15
@ R L 2.12 17.8 8.4 0.30 14
@k kG L 32 193 8.4 0.35 42
@bk LI b 12.2 18.9 8 0.33 235
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Figure 1. Model 1
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Figure 2. Model 2
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Figure 3. Water level 0 m, displacement diagram after excavation of Model 1
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Figure 4. Water level 0 m, displacement diagram after excavation of Model 2
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Figure 5. Water level —2 m, displacement diagram after excavation of Model 1
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Figure 6. Water level —2 m, displacement diagram after excavation of Model 2
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Figure 7. Water level 0 m, comparison of ground surface settlement at different excavation stages
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Figure 8. Water level —2 m, comparison of ground surface settlement at different excavation stages
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Figure 9. Water level 0 m, comparison of ground surface settlement at different excavation stages
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Figure 10. Water level —2 m, comparison of ground surface settlement at different excavation stages
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Figure 11. Water level 0 m, comparison of horizontal displacement of structures on both sides at different excavation stages
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Figure 12. Water level —2 m, comparison of horizontal displacement of structures on both sides at different excavation stages
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Figure 13. Water level 0 m, comparison of horizontal displacement of structures on both sides at different excavation stages
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Figure 14. Water level —2 m, comparison of horizontal displacement of structures on both sides at different excavation stages
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