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Analysis of Surface Deformation Characteristics and Parameters
During Deep Foundation Excavation Dewatering and Excavation
Construction in Saturated Soft Loess

DU Mengfei
( China Construction Fourth Engineering Division Co., Lid., Guangzhou, Guangdong 510665, China)

Abstract: To investigate the surface deformation characteristics during dewatering and excavation of deep
foundation excavations in saturated soft loess, this paper analyzed the temporal variation patterns of
surface settlement and their influencing factors based on a shaft project for a subway station in the city of
Xi’an, combining field monitoring with numerical simulation. The results indicate that the time-
dependent curve of ground settlement can be divided into four stages: unloading heave, dewatering

The

dewatering construction period is the primary stage during which settlement occurs. Parametric analysis

consolidation settlement, deformation stabilization, and rebound due to rising water levels.

shows that ground settlement increases with an increase in the soil permeability coefficient and decreases
with an increase in the depth of the groundwater table. The recommended single excavation depth should
be controlled at around 1.4m. Considering both the support effectiveness and the economic efficiency,
the use of 120a with a spacing of 0. 8m is recommended.

Keywords: deep foundation excavation; saturated soft loess; dewatering; settlement; simulation ; fluid-

solid coupling
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Table 1 Basic physical and mechanical parameters

of soil layers
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Table 2 Monitoring items, monitoring frequency and warning standards
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Fig.2 Duration curve of groundwater level variation
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Fig.4 Model geometric dimensions and grid division
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Table 3 Physical and mechanical parameters of the

soil-modified Cambridge model

R, PEE/ mE R4 IRSURE

= mo (New)  JEECe EECA RATEE M
B A (kL) 7.0 13.5 0.015 0.12  0.787
T FNEREE + 2.0 14. 4 0.011 0.10  0.769
Ty -4 5.5 15.4 0.008 0.07  0.745
T Q, ¥E+  10.0 15.3 0.007 0.07  0.757
HEEOKT) 95.5 15.9 0.007 0.07 0.745
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Table 4 Material parameters of supporting structures

AP #wE/(KN-m ) HPEAR I/ GPa HEL /4
EIETN 23 25 0.2
AT B i 25 25 0.2
(i BELS 78 200 0.2
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Table 5 Setting of numerical simulation analysis

steps for excavation
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Fig. 5 Comparison of monitored and simulated

water level changes
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Fig.7 Curves of the impact of permeability coefficient

on surface settlement deformation
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Table 6 Maximum settlement values of soil under

different permeability coefficients
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Fig. 8 Surface subsidence curves under

different groundwater depths
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Table 7 Maximum surface subsidence under different
groundwater depths
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Table 8 Maximum ground surface settlement

under different single excavation depths
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Fig. 10 Surface subsidence curves under different

steel supports models
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Table 9 Maximum ground surface settlement under

different steel support models
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Fig. 11 Ground surface settlement curves under

different steel support spacing arrangements
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Table 10 Maximum ground surface settlement under

different steel support spacing arrangements
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Fig.12 The duration curve of surface subsidence

under different precipitation rates
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Table 11 Settlement characteristic parameters under

different precipitation rates
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