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Abstract

During the foundation pit construction process, the deformation monitoring of the retaining struc-
ture is of great significance for ensuring construction safety and protecting the surrounding envi-
ronment. A certain deep foundation pit in the central urban area of Zhengzhou was taken as the
research object. Combined with the local geology and development conditions, the deformation of
the retaining structure and the settlement of the surrounding buildings were monitored and ana-
lyzed. Meanwhile, the finite element software Midas GTS/NX was used for numerical simulation to
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analyze different excavation conditions and compare them with multiple monitoring data. Studies
show that by comparing the simulated values with the measured values, both the monitoring results
and the simulated results have not exceeded the allowable values specified in the norms and are
basically consistent in the variation patterns. The deep horizontal displacement curve presents a
distinct shape of “head large foot small”, which has accumulated valuable experience for foundation
pit projects under similar conditions.
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Table 1. Physical and mechanical parameters of each soil layer

* 1. REEVEOFESHE

e +Z RIREE/KN-m3 fak/Kpa K55 J1/kPa EEEEF/(%) Es/Mpa
1 Fe+ 18.0 80 5.0 10.0 /
2 -1 19 140 11.0 17.0 9.5
3 W IR 18.9 105 12.0 19.0 5.6
4 #r 12 19 160 14.0 23.0 11.4
5 AR 18.9 120 21.0 12.0 4.6
6 YlIRd 19.0 210 3.0 29.0 18.5
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Figure 1. Section support structure design drawing
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Figure 2. Layout plan for foundation pit monitoring
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Figure 3. Curve graph of horizontal displacement variation at the top of the slope
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Figure 4. Shows the vertical displacement variation curve at the top of the slope
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Figure 5. Shows the deep horizontal displacement-time curve of the No. 2 inclinometer tube
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Figure 6. Shows the results of building settlement monitoring
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Figure 7. Foundation pit model diagram
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Figure 8. Shows the comparison curve between the simulated value and the
measured value of the horizontal displacement at the top of the slope
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Figure 9. Shows the comparison curve between the simulated and measured
values of the vertical displacement at the top of the slope
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Figure 10. Shows the comparison curve between the simulated and measured values
of deep horizontal displacement
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