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Research on Excavation and Support Technology of Deep
Foundation Excavation in Narrow Space in Urban Center
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Abstract: In response to the complex surrounding environment, limited construction space, and
deformation control challenges faced by narrow space deep foundation excavation project, a zoning and
segmented combined support scheme is proposed based on the Baogang Primary School renovation and
expansion project in Shenzhen. Excavation is carried out in the soft soil area using soil nail walls and
slope ratios. A waterproof curtain is formed around the foundation excavation by combining row piles with
three-axis mixing piles, and drilled interlocking piles are installed to improve the support stiffness,
achieving foundation excavation construction safety. During the construction process, the speed limiting
grouting technology is used to control the construction rate of three-axis mixing pile, and quality of drilled
interlocking pile is ensured through casing drilling and verticality monitoring. At the same time, a
monitoring system is deployed to collect real-time deformation data of support structures and surrounding
buildings. The research results indicate that the combined support system can effectively isolate
construction disturbances, combined with real-time monitoring feedback mechanisms, while balancing
safety and economy.
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Fig. 1 Proposed project
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Fig.2 Construction sequence of drilled interlocking piles
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Fig.3 Staggered layout of pile foundation
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Fig.4 Foundation excavation monitoring plan
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Table 1 Monitoring warning values and control

values of foundation excavation
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Fig.5 Horizontal displacement change curves
of the pile body
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Fig. 6 Horizontal displacement change curves of
surrounding buildings
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Fig.7 Surface subsidence change curves

around the area
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Fig.8 Surface settlement change curves of

surrounding pipelines
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crown beam
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