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Influence of Deep Foundation Pit Excavation on Retaining Structure and Adjacent Tunnels

GAO Hongyun', XU Tianhan*, WANG Zhihua®",LU Yao’

(1. Weihai Transportation Affairs Service Center, Weihai, Shandong 264200,China; 2. Institute of Geotechnical Engineering,
Nanjing Tech University, Nanjing, Jiangsu 211816,China)

Abstract: With the continuous advancement of urban construction, underground engineering has entered a
period of rapid development. Foundation pit engineering will inevitably have an impact on the surrounding
environment, especially on the existing structures. Based on the foundation pit engineering of Honggqiao Station
of Nanjing Metro Line 5, this paper explored the influence of deep foundation pit excavation on its own
retaining structure, surrounding ground surface, and adjacent existing municipal tunnels through on-site
construction monitoring and numerical simulation. The results show that the excavation of the foundation pit
results in a large settlement of the surrounding ground surface, and the maximum settlement position is about
0.35 the excavation depth from the foundation pit. The horizontal displacement of the diaphragm wall first
increases and then decreases with the depth, reaching the peak value at the depth of 15 - 16 m. The maximum
horizontal displacement at the end well is less than that at the standard section but does not exceed the limit
value. When excavation proceeds to the pit bottom, the axial force of the third support is the largest, which is
close to the location where the maximum deformation of the diaphragm wall occurs. The north side of the
tunnel structure close to the foundation pit has a vertical uplift, and the horizontal direction has a small
displacement towards the pit.

Keywords: foundation pit excavation; tunnel structure; on-site monitoring; diaphragm wall; ground surface

settlement; axial force of support
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Figure 1 Environment around foundation pit
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Figure 2 Plane diagram of retaining structure and

support at southern end of foundation pit
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Figure 3 Arrangement of monitoring points at southern

end of foundation pit
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Figure 4 Arrangement of displacement monitoring

points of tunnel structure
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Figure 5 Ground surface settlement after excavation

proceeding to pit bottom
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wall with depth after excavation proceeding to pit bottom
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Figure 7 Vertical wall displacement at north tunnel
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Figure 8 Horizontal wall displacement at north tunnel
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Figure 13 Comparison of axial forces of support

Figure 14 Cloud map of vertical displacement of existing tunnel induced by foundation pit excavation (unit: mm)
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