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Effect of reinforcement of deep mixing piles on deformation of ultra-deep
excavations in passive zone
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(1. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China; 2. Key Laboratory of Geotechnical and

Underground Engineering of Ministry of Education, Tongji University, Shanghai 200092, China; 3. Shanghai Lujiazui Finance and Trade

Zone Development Co., Ltd., Shanghai 200127, China)

Abstract: By selecting different parameters of reinforced soil and adopting hardening-soil finite element model based on

unloading, the influence of bottom soil on deformation of excavations is studied. The results show that the reinforcing influence

on lateral deformation increases with the increase of the excavation depth, and the final lateral deformation can be reduced by

27%. This effect is prominent for controlling the uplift in bottom soil around retaining structures, and the utmost inhibition of

uplift may exceed 50%. The influence of reinforcement on soil settlement behind the retaining structures is conspicuous, about

60% in local zone. Therefore, selecting a rational reinforcing form based on different geological conditions and deformation

requirements is needed to make the reinforced soil intensity reach the design demand, which can guarantee the excavation

safety and environment impact and save the engineering cost.
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Fig. 1 Plan view of excavated area
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Table 1 Geotechnical parameters of soils
e “Fx i AP Y S O E} v
Wi /RNm7)  /kPa /(")  MPa  /MPa /MPa
® A 1 17.6 10.4 17.6 8.41 8.41 25.23 0.28
@ I e 1.1 18.5 7 30.2 9.72 9.72 29.16 0.29
® W TR B - 1.9 17.6 2 32.7 6.82 6.82 20.46 0.31
®%k Rk 1 3 18.7 5 30.2 18.62 18.62 55.86 0.31
@ e R 1 1 16.9 7 27.6 426 426 12.78 0.28
®1-1 Fit+ 2.4 17.9 10 28.6 7.2 7.2 21.6 0.33
®1-2 B e 5.8 18.2 12 29.5 8.5 8.5 255 0.33
®1 AR 1.2 19.7 30 29.0 14.62 14.62 43.86 0.31
®2 AR 0.8 19.6 32 27.1 16.7 16.7 50.1 0.32
@1-1 o & 1.6 19.3 5 30.4 19.72 19.72 59.16 0.27
@D1-1 3%k I e 0.5 19.0 12.7 314 14.04 14.04 42.12 0.27
@12 POk £ 4.8 18.8 5 33.4 24.94 24.94 74.82 0.27
@2-1 Wb 4.2 18.4 4 32.7 27.02 27.02 81.06 0.27
@2-2 Wb 8.9 18.8 5 34.3 31.46 31.46 94.38 0.27
ZH 2 K Je IR 22.0 50.0 40.0 60.00 60.00 180.00 0.49
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Table 2 Physico-mechanical parameters of wall

Mk EA/(GN-m™) EI/(GPa-m™) v
ik 24.3 1.67 0.15
e EACHRNFNIE; ELABUSNIE.

*3 EVENFSY

Table 3 Physico-mechanical parameters of strut

P EA/GN-m’) L/m
i Hbk 16.38 8.4
HaE bk 18.90 8.4
H=E bk 22.68 8.4
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Fig. 2 Sectional view of reinforcement of excavation
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Fig. 4 Final lateral displacement of wall
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Fig. 5 Uplift curves of excavation bottom
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