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Abstract; To obtain the influence from the completed underground structure on the wall deflection
and ground settlement of the adjacent deep excavation in soft clay, this paper conducted a series of
complex numerical analysis. Based on an “X” shaped-large interchange station project in Shang-
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hai, the numerical models of the excavation with adjacent underground structure and the sole exca-
vation without underground structure nearby were established. The computed results under such
two conditions were compared and the mutual influence rule between deep excavation and the sub-
surface structure in soft clay was concluded. The computed results were also compared with the
field data. The results showed that the subsurface structure can reduce the retaining wall deflection
and ground settlement by 30% in a distance of 0. 7 H, ~1. 0 H,(excavation depth of the adjacent
pit) but it has little effect on the basal heave inside the pit. The intersection angle between the exca-
vation and the underground structure also has a significant influence on the excavation behaviors.
The retaining wall deflection and ground subsidence behind the wall at acute intersection angle was
20% smaller than those at obtuse angle. The influence zone at acute intersection was also 50% wi-
der than that at obtuse angle. The underground structure can reduce the retaining wall deflection
and ground subsidence in a certain area, so the stiffness of the retaining wall within such region can
be reduced to optimize the design of the pit.

Key words :deep excavation ;subsurface structure ;influence law ;numerical simulation ;field data
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Table 1 Soil parameters in numerical simulation

v/

=5 TEAFR JE IR R/ m C/ kPa ¢/ (°) e v A K
(kN-m~?)
1 5% -10 18.5 6.1 16.7 0.921 0.32 0.123 0.015
2 W EE + -19 16.8 11.2 13.1 1.302 0.37 0. 186 0.025
3 it -33 18.2 15.6 15.6 1. 108 0.35 0.161 0.018
4 b -57 18.7 1.0 31.2 0.768 0.27 0. 088 0. 008
5 it -86 18.1 18 17.3 0.811 0.28 0. 054 0. 004
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Table 2 Reinforced soil parameters

E/MPa  y/(kN-m~%) C/kPa  ¢/(°) v
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Fig. 2 Numerical model
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Table 3 Supporting system parameters

R A dmm R ACPR
5/ mm /m

W 0 1000 x800 7.5

i -6 609 x 16 2.5

4 S -10 609 x 16 2.5

W -14  1200x900 7.5
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-21.5 1200x900 7.5
s -24.5 609 x16 2.5
WS -28 609 x 16 2.5
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Fig.3 Sectional view of excavation and subsurface

structure
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