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Abstract

If the horizontal displacement of the gravity-type retaining wall of the foundation pit is slightly larg-
er than the specification requirements in the design process of the foundation pit, the way to
strengthen the gravity-type retaining wall should be paid more and more attention. This paper uses
the finite element numerical inversion method to establish the Plaxis stress and strain analysis
model with reference to the real-time monitoring data in the excavation process of the chemical
building and environmental science building of Jiangwan Campus of Fudan University. And the re-
sults show that the soil parameters obtained by the inversion method are better than the geotech-
nical experimental data, and are more suitable for practical conditions. Based on this model, five
methods for reinforcing the gravity retaining wall are put forward. It is concluded that the steps are
widened and the bottom steps are close to the pit in this paper. The two types of retaining walls are
better and more economical. In theory, widening the steps is the most economical way to reinforce.
It is found that the larger the aspect ratio of the step near the bottom of the pit, the more economical
the reinforcement method; and the smaller the aspect ratio of the widened step, the more economi-
cal the reinforcement method. This paper analyzes the economic benefits of the gravity-type retain-
ing wall of special-shaped cement soil, which has reference significance for similar projects.
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Figure 1. Sectional view of the chemical building’s foundation pit in new Jiangwan campus
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Figure 2. Finite element modeling meshing
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Table 1. Simulated construction process
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Table 2. Soil parameter of inversion model
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Figure 3. Inversion comparison map
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Table 3. Economic comparison of reinforcement
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Figure 4. Economic comparison of reinforcement (column diagram)
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Table 4. Economic comparison of reinforcement forms—additional excavation 0.2 m
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Figure 5. Economic comparison of reinforcement-additional excavation 0.2 m (column diagram)
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Figure 6. Shear stress cloud map of different size steps near the bottom of the pit
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Figure 7. Shear stress cloud map of different size widening step
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