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Study on Deformation Characteristics of Deep and Shallow Gradual Distance Double Subway Foundation Pits
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Abstract; In order to study the deformation characteristics of the excavation of adjacent subway foundation pits, based on the foundation
pit project of Beijing Metro Line 3, the study uses Rocscience phase’ finite element software to simulate the excavation and support
process of the foundation pit, compares simulation results with on—site monitoring dates and explores the effects of different foundation pit
distance on horizontal displacements of the ground wall, the surface settlements outside and between the pits and the uplift of the pit
bottom. The results show that the horizontal displacement of the ground connecting wall is approximately " convex belly type" and " bow

type" . With the increase of the pit spacing, the horizontal displacement of the lateral ground connecting wall decreases gradually, and the

horizontal displacement of the inner ground connecting wall increases gradually. The overall surface settlement is " groove type" , and the

surface settlement value between pits decreases with the increase of pit spacing. Affected by the superposition effect of adjacent pit
excavation, the maximum surface settlement value between pits is about 1. 2~ 1.5 times that of both sides. The uplift of pit bottom is a "
cap shape" with large center and small sides, and is less affected by the change of pit spacing.
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Fig.1 Typical cross—sectional view of the foundation pit
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Table 1 Physical and mechanical parameters of soil layers in the site
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v/(kN/m?)  ¢/kPa @o/(°)  Ey/MPa
@, ES 19.8 10 10.0 15.6
® Mg+ 19.5 28 9.3 27.4
®), [ 19.5 20 25.1 18.3
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Fig. 2 Floor plan of the monitoring points
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Fig.3 Numerical model of typical profile of the foundation pit
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Fig. 4 Simulation results and measured values of
horizontal displacement of ground—connected walls
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Fig. 5 Simulation results and measured values of surface settlement of adjacent foundation pits
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Fig. 6 Horizontal displacement curve of connected walls
at different distance
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Fig. 7 Horizontal displacement cloud diagram of soil in different
distance foundation pits
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