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Abstract

To investigate the effects of excavation unloading on the sidewalls and surrounding environment of
a foundation pit, on-site monitoring and MIDAS/GTS numerical simulation were conducted on a
deep foundation pit project in Zhengzhou City. This study focuses on the stress and deformation
patterns of the composite soil nail wall support structure in silty soil layers. The findings reveal that
as the excavation depth increases, both horizontal and vertical displacements of the pit’s sidewalls
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initially rise and then stabilize. Notably, the cumulative displacement and rate of change at each
monitoring point remain below the alarm threshold. The horizontal displacement field of the foun-
dation pit exhibits a concentric ring-like diffusion pattern, while the vertical displacement field dis-
plays significant shallow displacement and rapid attenuation in deeper layers. The shear stress field
demonstrates a typical “C” shape distribution. The trends observed in on-site monitoring and nu-
merical simulations align closely, confirming the effectiveness of this support structure in silty soil
foundations through practical engineering applications.
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Figure 1. Layout of excavation site plan and monitoring points
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Table 1. Physical and mechanical parameters of soil layers
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JH+ 1.17 18 8 10 — —
¥t 2.33 173 8 16 120 122
Bk 1.94 18.6 20 8 110 8.8
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Figure 2. Design of support structure for section 3-3 on the northeastern side of the foundation pit
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Figure 3. Horizontal displacement time curve of measuring points at the top of the slope

3. TN oK LS - B jE] sk

DOI: 10.12677/hjce.2025.147176 1642 T AT


https://doi.org/10.12677/hjce.2025.147176

(RETS I

0.5

<
~
T

T3 [F) A2 (mm)

e
st
T

0.0 |

08-27 09-17 1008 1027 11-21 12-14
H# (D

Figure 4. Vertical displacement time curve of measuring points at the top of the slope
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Figure 5. CX-1 inclinometer tube deep horizontal displacement time curve
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Figure 6. CX-2 inclinometer tube deep horizontal displacement time curve
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Figure 7. Settlement time curve of the building complex on the northeast side of the foundation pit
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Figure 8. Grid division diagram of section 3-3 of foundation pit
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Figure 9. Horizontal displacement cloud map at section 3-3 after excavation to the bottom
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Figure 10. Vertical displacement cloud map of section 3-3 after excavation to the bottom
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Figure 11. Cloud map of maximum shear stress at section 3-3 after excavation to the bottom
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