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Deformation Analysis of Deep Excavation with Automatic Servo System in Soft Soil Areas
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Abstract: In deep foundation pit engineering in soft soil areas, the high compressibility, low permeability and environmental
sensitivity of the strata pose higher requirements for support technology. Taking a Shanghai storage tank project as the
background, for an excavation depth reaching 16.6 m (locally 18.1 m), the support system adopts an automatic servo steel
support system. Monitoring data is used to track the lateral displacement of diaphragm walls, the dynamic changes of the support
axial force, the surrounding ground surface settlement and the response characteristics of the water and soil outside the pit are
systematically tracked. Combined with the real — time feedback and dynamic adjustment mechanism of the servo system, its
active control deformation ability is verified. The research found that the servo system, through the pressure threshold setting
and the coordination of multi — level supports, significantly reduced the maximum lateral displacement of the underground
continuous wall to 0. 1% H ( H is the excavation depth), which is 31.3% lower than the average value of the traditional
measured norms. Theoretical analysis shows that the self — adaptive regulation of the system effectively balances the contradiction

between the rheological effect of soft soil and the stress release of excavation unloading, and its " prediction — response —

compensation" closed — loop logic provides a new idea for complex stratum foundation pit engineering.
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Table 1 Physical and mechanical parameters of major soil layers

BEy ALK RGN BED iRt R

LEEH /(kN + m?) e E/MPa  ¢/kPa o/ (°) FHK,
#5140, 18.8 0.851  6.02 17 2.5
MR+, 18.5 0.912 4.9 17 18.5 0.44
WHk @) 18.7 0.830  11.01 5 29.0 0.36

WEFMEREE  17.8 1.075 3.6l 12 16.5 0.50
AR L@ 16.8 1395 2.4 13 12.0 0.56
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b RO) 19.3 0.72 672 40 18.5 0.43
WHH+D, 18.9 0.781  71.72 9 30.0 0.36
ON 18.9 0.752  12.23 3 35.5 0. 34

Bk A L@ 18.9 0.767  13.85 2 34.5 0.35
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Fig. 1 Layout plan of monitoring points
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Fig. 2 Lateral displacement of diaphragm wall under various working condition
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Fig. 3 Axial forces of supports in diaphragm walls under various working conditions
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Fig.4 Vertical displacement diagram of the top of the diaphragm wall
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Fig.7 Curve of water level outside the pit under different working conditions
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