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Analysis on Deformation of Irregular Deep Excavation in Soft Soil
Area and Its Influence on Adjacent Buildings
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Abstract In recent years, foundation pit engineering in urban core areas has increasingly exhibited
characteristics such as irregular shape, large excavation depth, and proximity to existing buildings.
Controlling the influence on the surrounding environment during the excavation has become the key to ensuring
the safe implementation of excavation projects. Based on the deep foundation pit engineering of the Huimin
Avenue Comprehensive Reconstruction Project in Nanjing, combined with measured data, a simulation
analysis was conducted on the entire excavation process of the irregular deep foundation pit, and the
deformation characteristics and the influence on adjacent buildings were obtained. The results indicate that the
irregular deep foundation pit is significantly affected by spatial effects. The deformation of diaphragm wall and
soil near the corner of the pit is relatively smaller, while that is relatively bigger at the middle of pit. Increasing
the number of support levels and employing servo axial force steel supports can effectively control the

deformation of the diaphragm wall. The earth pressure of narrow width soil behind wall is smaller than that of

s B 2024-11-21

BEEWHE: HRARFEEEE R IIH (52178384)

YEE I : WHKE (1988-) , 3 TLIRE =W A A1, sy 2 TR, A F i TR I A, E-mail: 1157180386@qq.com
TBRREE: B F(1995-), B LB R AR FEAEGES R N TR TAE . E-mail: 230208837@seu.edu.cn



Structural Engineers Vol. 42, No. 4

Foundation

semi-infinite space soil. The excavation process exerts significant influence on adjacent buildings located near

the middle of the pit, and the influence decreases with increasing distance from the pit.

Keywords soft soil, irregular deep excavation, deformation, adjacent building, numerical simulation
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Fig.2  Foundation pit profile
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Fig.3 3D finite element model

22 EHSE

M s S A MR V2 A, €35 .C40TRBE
B 2 400 ke/m’, SRPERL I 43 5108 31.5 GPa,
32.5 GPa, JAMS LR 0.2 40 SZ 4% 1 0 7 800 kg/m’,
SRR R 210 GPa, JARA LR 0.3, % T4 il
it 1 R AME IE QI AR s X Rb M 1 R
A, R IR-FE AR, £ + 2R S5
ETWERESHE, LR L2,

23 WS RF

SR L Eit) V)G WA R S SR (WA S U R 7
HJZRDUR I T, PR BEAT AR, 15 B SR T
AR, SR 5 TR EA T I T 3 2 5% | st R 11 | e
IKIFZ RV G — RN TR . 452 BITTHZ
T, PR U R R LR B IHZ AT 1 m, R
TP AZ R BE B W 7E T — 2 SCHE i b v LR
0.5m. HARBHUT AW 3.

*1 EXAFELITESH
Table 1 Calculation parameters for fill and cohesive soils
s R | fLER HELVN BB RA
H =~ 71N M
o2 75 plkg-m™) jj/%gfﬂll(o e, Lo A “ R KAm-s™)
Rt 1880 0.60 0.98 0.350 0.081 0 0.003 0 0.446 8 1.205 2.0x107°
R+ 1820 0.59 0.99 0.360 0.1150 0.004 0 0.607 0 1.462 2.5x107
U R A+ 1790 0.60 1.06 0.375 0.113 8 0.0122 0.699 3 1.670 5.0x107
MR+ 1851 0.55 0.90 0.350 0.106 2 0.009 1 0.763 7 1.545 4.0x107*
%2 ARMELITESH
Table 2 Calculation parameters for rock and sandy soils
ey FE IR FLBR VA HELV S Vil N EE B £ BB R
- phkg-m™) | JIREK, e, E/MPa o ¢'lkPa ') KAm-s™)
gt 2148 0.38 0.673 30 0.39 2.1 334 1.63x107°
LR & oy 2750 0.56 0.053 5500 0.36 800 40.0 1x107°
*3 WL
Vs,
Table 3 Simulation conditions 24 *Eigﬁ'lﬁ
BRUTE: i T T8 FEYUIF 245 a5, 18 BUEE 3T 4 S5 0 b i
1 J BEAT MO -l N 4 R g g
R ADLIIE 5k K T 08 B S MR KO L 5 =
2 IO T AR . . e
3 i T H M A BRI A A5 b Ar Xy b, WL 4. XS EHaT
4 2K VLA 3, M 3% 5 0 B d5e KB AN de RAE A B WA
2 — i;?;ﬁ*i — Wb ARSI LA 8 (4 5 s B S L e (1
— 2 JFZE R — R R .
____________ - A A AR — B, AT e, B A5 S
28 UK B A AR — 2, Wk T AR B A
29 FIEIE B .




< i FE LA -

- 161 - ZEM T RENNES 42 4 26 4

HFALFE / mm
0 10 20 30 40 50

0 \
.

-10 . -
E-20p \
2
K30t /

-40 ; o

" X35

%5 [~ —— CX3iH54H

(a) HOESRIIR

8 -
g6
g
g
=
7=
w2 —=—JO35Z I
~o JO3i Al
72 3 4 5 6 7 8 9 10
EH AR
(b) EHITRE

K4 Sci{E SBUUEE R X L

Fig.4 Comparison between measured and simulation results
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Fig.5 Deformation contour of diaphragm wall
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Fig.6 Lateral deformation distribution of diaphragm wall
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Fig.9 Settlement contour of superstructure
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