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Abstract

In this paper, taking the foundation pit project of No. 1 Meixi (block 3b) of Changsha Zhongjian as
an example, through the preliminary geological investigation and multi scheme argumentation,
the preliminary soil nailing wall supporting structure and the foundation pit supporting scheme of
sloping hanging net and plain spraying are determined. The FLAC3D is used to simulate the sup-
porting scheme, and the deformation and displacement of the foundation pit soil during the exca-
vation under the condition of adopting soil nailing wall are analyzed The field monitoring data are
compared. The numerical simulation results show that when the excavation reaches the bottom of
the foundation pit, the horizontal displacement value of the middle and upper part of the foundation
pit reaches the maximum, Section 1 is 27.01 mm, Section 2 is 26.46mm and Section 3 is 28.16 mm.
They are 3.4%o0, 4.4%0, 3.5%0 of the excavation depth of the foundation pit respectively, which
meet the requirements of the specification. When excavating a uniform depth, the horizontal dis-
placement decreases gradually with the increase of distance from the edge of the foundation pit;
when looking from the top to the bottom along the vertical direction of the foundation pit, the ho-
rizontal displacement line increases to the maximum and then decreases. The maximum horizontal
displacement of the three sections did not exceed 8 cm of the design value. Therefore, the shape of
foundation pit and supporting parameters designed by theory are reasonable and reliable. After
the first several steps of excavation of each section, the shape of the settlement curve of the moni-
toring point is similar, and after the last step of excavation, the shape changes obviously. Section 2
and Section 3 did not settle in the three or four steps before the excavation of the foundation pit
edge, but increased. However, after the excavation of the foundation pit, there was a trend of set-
tlement near the edge of the foundation pit. The first four steps of excavation decrease gradually
with the increase of distance from the foundation pit. After the fifth step of excavation is stable, the
settlement near the edge of the foundation pit becomes slow, and the settlement around 2 m from
the edge of the foundation pit reaches the maximum. The final settlement curve of the three sections
is basically the same shape, similar to the “spoon” shape. The quantities of the maximum settle-
ment of the three sections are 10.64 mm, 3.4 mm and 11.25 mm respectively, which are 1.33 %o,
0.56%o0, 1.4%0 of the excavation depth, meeting the specification requirements. The maximum
settlement of the foundation pit is about 2 m away from the edge of the foundation pit. Small set-
tlement has little impact on surrounding buildings and highways.
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Figure 1. Section 2 model diagram
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Figure 2. Section 1 model diagram
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Figure 3. Section 3 model diagram
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Table 1. Physical and mechanical indicators of major soil layers
= 1. EETRYIENZER

1 2 3 4 5 6 7 8 9
S n N — KA ; e " — "
TRARR FHA DITRSAY i S iV U e i foi T Y 10 SRV 1 1 S o
JELJE (m) 0.3~2.35 243 1.84 2.46 3.39 1.69 1.83 3.12 1.44
AR (MPa) 43 4,04 5.59 6.44 8.05 8.33 6.35 9.32 5.59
BY P45 (MPa) 1 1.1 2.29 2.63 3.29 3.20 244 43 2.29
R
(x10° Kg/m?) 1.7 1.9 1.9 2.0 2.0 2.0 1.9 2.0 1.9
Hi%E J1(KPa) 15 20 30 27 15 32 12 31 30
WIEEHEA () 15 20 20 21 21 20 20 20 20
BIAK A 0 0 0 0 0 0 0 0 0
Table 2. Soil nail material parameters
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PAPERTE/GP BHEAYmM? e GE! KPR 45 WIEEINIM KR4 IKPa
20 254 %10 800 4x10° 89
Table 3. Concrete parameters
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Figure 4. Location of each monitoring point
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Figure 5. Horizontal displacement of the first layer monitoring point
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Figure 6. Horizontal displacement of the second level monitoring point
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Figure 7. Horizontal displacement of the third level monitoring point
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Figure 8. H Horizontal displacement of the fourth level monitoring point
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Figure 9. Horizontal displacement of the fifth level monitoring point
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Figure 10. Horizontal displacement of each monitoring point
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Figure 11. Horizontal displacement of the first layer monitoring point
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Figure 12. Horizontal displacement of the second level monitoring point
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Figure 13. Horizontal displacement of the third level monitoring point
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Figure 14. Horizontal displacement of the fourth level monitoring point
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Figure 15. Horizontal displacement of the fifth level monitoring point
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Figure 16. Horizontal displacement of each monitoring point
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Figure 17. Horizontal displacement of the surface monitoring point
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Figure 18. Horizontal displacement of the first level monitoring point
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Figure 19. Horizontal displacement of the second level monitoring point
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Figure 20. Horizontal displacement of the third level monitoring point
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Figure 21. Horizontal displacement of the fourth level monitoring point
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Figure 22. Horizontal displacement of the fifth level monitoring point
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Figure 23. Horizontal displacement of each monitoring point
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Figure 24. Section 1 measurements settlement chart
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Figure 26. Section 3 measurements settlement chart
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Figure 28. Section 2 survey point settlement comparison chart
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Figure 29. Section 3 survey point settlement comparison chart
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Figure 31. Comparison of horizontal displacement of slope 2
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Figure 32. Contrast map of the horizontal displacement of the profile 3
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