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Influence of simultaneous construction on adjacent deep and large
excavation in soft soil area
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Abstract: The simultaneous construction of two adjacent foundation pits will affect the deformation of the two foundation
pits. The design scheme of the enclosure structure and the engineering geology conditions of the two adjacent foundation
pits are introduced. The intersection of each construction condition of two adjacent foundation pits is introduced. The
numerical simulation software Plaxis 2D was used to establish a model, and the deformation development law of the
enclosure structure and the settlement and horizontal displacement of the soil outside the pit was analyzed under various
working conditions during the simultaneous construction of two adjacent foundation pits. The results show that the
excavation of the soil will not only affect the deformation of its own foundation pit, but also have a certain impact on the
adjacent foundation pit. The existence of adjacent retaining walls can limit the further diffusion of soil displacement caused
by the excavation. The deformation of the enclosure structure on the side far from the adjacent foundation pit is greater
than the deformation of the enclosure structure on the side near the adjacent foundation pit. The excavation of the soil
between the two foundation pits will increase deformation of the envelope structure on the side away from the soil reserve.
Compared with the measured data, the finite element method calculation results show that the maximum horizontal
deformation of the retaining wall is relatively close in the overall deformation trend, deformation increment and final
displacement, which verifies the accuracy of the numerical model.
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Fig. 1 Schematic diagram of foundation pit and surrounding

environment
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Fig.2 Typical geological profile
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Table 1 Physical and mechanical parameters of each soil layer
HRR B IEE, KRB R Y [i] 435 b B

B +E LK W%  yl(kN/md) e - i

kPa (cm/s) c/kPa o/(°)
O] FeIt+ — 20.0 — — 3.0x107 5.0 18.0
@ i+ 28.7 19.3 0.800 120 5.5x107 11.7 25.7
@) WA+ 28.4 19.2 0.815 80 6.4x10°° 237 16.7
@) ikt 33.6 18.6 0.938 120 5.8x107 11.1 26.0
@ R A+ 43.8 17.6 1.238 60 6.3x107° 11.8 9.6
®n WA+ 272 19.3 0.786 165 6.5x10°° 37.1 204
®» MRE I 319 18.6 0.923 140 5.7x10°¢ 27.0 20.4
O] ARk e 284 19.1 0.828 180 4.4x107° 442 21.0
O WA+ 26.6 19.5 0.770 200 5.8x10°¢ 39.9 204
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Fig.3 Cross-section of typical foundation pit support
structure
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Table 2 Parameters of soil in HSS model

b T ARLGFR EJ/MPa Eso/MPa Eoed/MPa Eu/MPa 0.7 Go'/MPa
o) FIE L 4.0 4.0 4.0 12.0 1.5%x107 36.0
) e e 4.0 4.0 4.0 12.0 1.5%x107 36.0
@ WV E 2.5 2.5 2.5 7.5 1.5x10™4 225
@ b e 6.6 6.6 6.6 19.8 1.5%x107 59.4
0 B — 50.0 50.0 150.0 1.5x107 450.0
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Table 3  Construction conditions
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Fig. 5 Horizontal displacement of soil under condition 4
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Fig. 7 Horizontal displacement of soil under condition 5

[¥10°m]
30.00
25.00

B8 ThEFEUB=E (TRR)

Fig. 8 Vertical displacement of soil under condition 5

K 9~ 10 PR IEGTHR O 5e T2 )5 AR 1
B, BER, S5 1 MR KA
BETF 22 G, Somave it — 259K, Hfek
(B R A BALT-HURMEE, 1A 0] el 3745 32 21483
BEYT 2 L AARFZRR IR, [F1T N AT B A EE N
M3EYT 2 T 4RI | M2 ET, LMok
AT NS . fE AR I, BUTHEST 1
THZAEAF YRR S8 i ELR i v Bl S KB IR

a

ryyy
El

T T

|}
H

<=
8883883888388838

=
288888

B9 LAEKFUBEE (TR

Fig. 9 Horizontal displacement of soil under condition 8
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Fig. 11 Horizontal displacement of soil under condition 12
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Fig. 12 Vertical displacement of soil under condition 12
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Fig. 14 Measurements of horizontal displacement of

diaphragm wall
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