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Abstract: Aiming at the problems of low digitization and uncontrollable construction disturbance of
traditional mixing piles, a digital micro-disturbance soil mixing pile ( DMP method) was developed and
successfully applied in the fourth phase project of Shanghai Pudong Airport. The results indicate that the
DMP method can achieve a small disturbance to the surrounding environment during the construction
process by configuring multi-channel special-shaped drill pipe, differential blade, and ground pressure
monitoring system. And the measured settlement of the MRT maintenance base is only 1 ~2mm. The
digital construction control system ensures that the equipment is automatically constructed according to the
input design parameters and the construction process is displayed in the cloud. The apparent quality of
the pile after excavation is obviously better than that of the three-axis mixing pile, and the strength and
uniformity of the pile core sample are better. The research results have practical significance for
improving the construction quality and construction digitization of mixing piles.

Keywords : deep foundation excavation; supports; digital micro-disturbance soil mixing pile ( DMP ) ;

construction control ;underground pressure ; minor-disturbance
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Fig.1 General layout of the site environment ( unit: m)
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Fig.2 Typical soil stratum profile and parameters
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Fig.3 Cross-section of excavation support (unit:m)
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Fig.4 In-situ testing of underground pressure
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Fig.5 Construction cloud platform of DMP method
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Fig. 6 Relationship between single rod slurry volume

and penetration rate
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Fig.7 Underground pressure control curve
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Fig. 10 Real scene after excavation with DMP
method and SMW method
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