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Deformation and Stress Patterns of Irregular Basements in
Water-rich Sandy Soil Formations
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(1. School of Civil and Architectural Engineering, East China University of Technology, Nanchang 330013, China;
2. Engineering Research Center of Geo-technical Drilling and Protection, Ministry of Education, Wuhan 430074, China)

[ Abstract] In view of the characteristics of the deep foundation pit of a long and narrow irregular-shaped metro station in the Nan-
chang area—where the upper portion consists of loose miscellaneous fill and the lower portion is a water-rich confined aquifer with high
permeability. An analysis was systematically conducted on the surface settlement and support structure response of a metro station foun-
dation pit under the influence of groundwater seepage and surface precipitation, in combination with real-time monitoring data. By com-
paring three-dimensional numerical simulations with field measurement data, the accuracy of the established model and the reliability of
the analysis method were verified. It was shown that the deformation characteristics of the retaining structure generally exhibited a
“bow” -shaped bending toward the interior of the foundation pit, specifically characterized by smaller displacements at both ends and
larger displacements in the middle. The maximum horizontal displacement was observed at a distance of 15 m from the edge of the foun-
dation pit, approximately half of the excavation depth H (0. 5H) , with values ranging from 0. 011 9H to 0. 065 9H. The surface settle-
ment around the foundation pit followed a parabolic distribution, with an influence range of about 1. 0H. The maximum settlement point
was located at a distance of 0. 275H from the pit edge, with a settlement magnitude of approximately 0. 028% H. Furthermore, signifi-
cant differences in surface settlement were observed among different areas, following the pattern: standard section > end well > irreg-
ular corner. Moreover, the simulation results were able to satisfactorily reflect variations in the axial force of each support and demon-
strated good agreement with the measured data. The research results can provide a scientific basis and theoretical support for the safe
construction of similar foundation pit projects.

[ Keywords]  water-rich sandy soil; metro station; shaped pit; deformation; stress distribution law; numerical simulation;

support structure
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B PG [ AR B FFE B RIE L 30 em A TR

FHZ =W IR ER R A X5 B LT 0.5 m &b,

TR e o =B, SR i

L THESIIEIE RN R S F 0.5 m A,
BT 6 R AR, PR e S 4

THL THE =1 A R ZE XA 43 X A4S DU SR 0.5 m Ak,
W T— I — 2R, PR R EE A S A

B L e o

THAN

TH A

x4 HMTEMENFERSH

Table 4 Parameters of physical and mechanical properties of site soils

LR YR HE ] JESE s N EESEE £ Ty — ﬁ‘;ﬁz?’;ﬂz
h/m v/(kN-m~3) E./MPa /(°) K/(m-d~")
ZRiit 1.55 19.0 6.50 10.0 — — 5.000
A+ 8.16 19.8 8.27 17.2 0.76 0.30 0.035
ik 6.05 19.6 8.00 28.0 0.63 0.30 90. 000
WRi> 5.94 19.8 10.00 32.0 0.60 0.25 90. 000
B itk 5.45 20.0 10.00 36.0 0.50 0.25 90. 000
R XA BB b 2.71 20.0 11.43 25.0 — 0.30 0. 800
b XU TR SR D 8.65 23.5 — 40.0 — 0.33 0.100
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Fig. 11 Deformation cloud diagram of diaphragm wall
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Fig. 12 Curve of horizontal displacement versus depth of Fig. 13 Comparison of measured and simulated horizontal

simulated wall at different locations displacement values for walls at different locations

ML . www. stae. com. cn



R T NI N N -

11866

Science Technology and Engineering

2026,26(27)

MRS AR, FR IR L I E A7 i 2 W, aff £ 1]
P EE R KA B AR AL R AE R AV LN

YU Z &5 B S5 W % 71 9= 4y
A, I 8O R B TR AR Forh | Bl 97 465 4 THUER 119
IRV S it TS0 B A AR T IR S ) S B AR A, X
TIPA 2 foe th A Joe R L, 3Tk, X
BEB L ECHE JEAT T /0 M, H SRR EL T ZQT4
ZQT7 ZQT13 5 ZQT36 Wil s &b il K P #45
UM, I 14 FiR

FERGIFZ R B TR I 5t N A B Y
e, WK 14 R, DRSSk 1 ZQT4 Wil x5
S, R T0 A4S B8 Bl 42 TR 3 1 488 o 184 K,
SR, YT ISR T 15 m )5, i T Se g5 M T ih
KAFAT LR 55 T B i3 K S 388 8] T
i It BT TR e . EF IR IR 14 m B,
BRSO RS IR BN IEAE , O~ 7. 24 mm,, HCAA 0
W5 ZQT7 . ZQT36 . ZQT13 Kb 5% T ) 7K S A3 B 552 /)N
AN, R R 2 B & S YU 32 % s K, 3
HARBCN NS, YIFIZREE N 12 16 20 m I} 55 T5
IR RS WA 23 5 2. 67 3. 06 2. 78 mm, [fiZs
FEGUTFAZ B T N8 SCHE 02 2% | 355 T 1) 7K P A7
% 2 R e Lk

SRR B 4 485 b 18 T0 18 [ 5 B 5 FE BT A2 IR
FEW N 7R B R, R LT ZQT4 ., ZQT7 . ZQT13 J%
ZQT36 PUAN W I 5 A9 B B | IF 4 bz il T — 3
BRI, W 15 s,

PP 15 AT, 45 W) o5 A8 T B0 AR 5L A A AL
P L Bl 42 DR B B 14 in 161 47 485 44 38 3k % 3 2
e IR S TR e i, HNTENLEAE T, 5
HUFZ 2B ARE R, SR T H0E LR R IR N )
ARZS N5 | A JE i B ke, 71 2 [l 97 &5 44 7= A 1)
RS TGS SR 4R DL P A5 A

9 -
—a— ZQTARHME

—eo— ZQTTRHME
8 —a— ZQTISHIIME =~ —v— ZQT36KIK
7Lk
6+
£
S5k
2
AT
%
3 -
2 L
‘| L
0 1 1 1 1 1 1
0 5 10 15 20 25 30
FZE JE/mm

P14 iS5 THUK P8 i 26
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wall of the ground-connected wall
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Fig. 15 Vertical displacement curve of the top of the

wall of the ground-connected wall
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