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Abstract

This paper takes the deep foundation pit reconstruction project adjacent to the operating track
line as an example, and introduces the foundation pit supporting scheme combining the rib col-
umn, the supporting pile and the short anchor rod and the long anchor cable. The height of the
original foundation pit slope is deepened from 23.4 m to 40 m. With the excavation of the founda-
tion pit, soil pressure is continuously increased, the original stress balance state of the tunnel is
changed, and the stress mode of the bias is more obvious. Through the method of numerical anal-
ysis, the whole process from the reconstruction of the foundation pit to the new construction of
the tower was simulated, and the deformation value and stress value of the tunnel under various
construction conditions were obtained. Compared with the new construction project, the analysis
of the construction conditions of the original underground structure demolition is added. In addi-
tion, the wind load and seismic load of the super high-rise tower are large, and they are also ana-
lyzed and calculated separately as a working condition. The results of numerical analysis are
helpful to guide the design and construction of foundation pits, and predict the risk sources and
time of occurrence of tunnel structure safety.
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Figure 1. Unfinished building foundation pit
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Figure 2. Reconstruction of the foundation pit
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Figure 3. Project general plan
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Figure 4. Relationship between the position of the foundation pit and the station of the station
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Figure 5. Relationship between the position of the foundation pit and the section tunnel
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Figure 6. 3D finite element model
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Table 1. List of construction conditions
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Table 2. Physical and mechanical parameters of rock mass and structure
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Figure 7. Vertical displacement cloud diagram of station and section tunnel in foundation pit excavation condition
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Table 3. Maximum vertical displacement of station structure and interval tunnel
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Figure 8. Horizontal displacement cloud diagram of station and interval tunnel under horizontal load condition
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Table 4. Maximum horizontal (DX) displacement of station structure and section tunnel lining
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Table 5. Maximum stress value under each load step of station structure and interval tunnel
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