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Application research on digital minor-disturbance soil mixing pile in
deep foundation pit under complex conditions
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Abstract: In response to issues such as insufficient pile formation capacity, low digitization level, and uncontrollable
construction disturbances in traditional deep mixing, the digital minor-disturbance soil mixing pile (DMP) method was
developed and successfully applied in the Caojiadu project in Shanghai. The results demonstrate that the digital
construction control system configured in the DMP equipment can automatically carry out pile forming according to pre-
entered construction parameters. The piles successfully penetrated through a nearly 10-meter-thick moderately dense silty
soil layer, reaching a construction depth of 44 m. Through the use of multi-channel irregular drill rods, differential-speed
blades, and an in-situ pressure monitoring system, the construction process achieved minimal disturbance to the
surrounding environment, with minimal settlement observed in nearby natural foundation structures and gas pipelines.
The pile formation quality of the DMP method mixing piles is reliable, with core sampling strength exceeding 0.8 MPa,
and the resulting waterproof curtain effectively blocks confined pressurized water. The research findings provide
significant practical value for enhancing the construction depth, pile quality, and digitization level of deep mixing.
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Fig. 1 General layout of the site environment
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Fig. 2 Typical soil stratum profile
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Table 1  Soil mechanical parameters
L2 /% /% e c/kPa o/(°)
@) 31.4 37.1 0.878 22 18.5
® 43.1 37.3 1.199 10 17.0
@ 50.7 432 1.408 11 10.5
® 40.0 42.8 1.126 18 13.0
®2 35.7 38.4 1.000 17 17.5
® 23.6 36.7 0.676 42 18.0
@ 25.2 — 0.739 4 31.5
® 35.1 37.6 0.985 17 17.5
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Fig. 3 Plan and section view diagramsof waterproof curtain
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Table 2 Construction parameters
ZH UL Shier T+
JKIK L 22 1.0 1.0
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Fig. 6 Diagram of slurry and current control status
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