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Abstract

In this paper, based on the actual engineering of a subway station in the Suzhou area, a combined
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approach of numerical simulation and on-site monitoring was employed to investigate the stress and
deformation patterns of deep excavation support structures under asymmetric structural actions.
The study reveals the following findings: 1) The presence of an existing asymmetrical station results
in non-symmetric stress and deformation patterns in newly constructed deep excavation support
structures with initially symmetric configurations. 2) The degree of the impact of the existing station
on the stress in the excavation support structure is related to the distance between the station and the
existing station, with increased tensile stress on the side adjacent to the existing station’s Earth-
retaining wall and decreased compressive stress above the excavation bottom, while compressive
stress below the excavation bottom is increased. 3) The obstructive influence of the existing station
leads to smaller deformations in the Earth-retaining wall on the side adjacent to the station compared
to the opposite side, resulting in an asymmetric deformation profile in the originally symmetric
cross-section, with the degree of asymmetry increasing with the progress of excavation.
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2. TEEN

SRR 8 = A B A A il R W2 A NG T, FEDUARHEBOR 26.5 m, JLIRE NIESCHE ISk R IR 28.3
m, BLE-CIESCHE, SESHULE 1. B aif it T Esds, JEE8 1 m, B7K 50.8 m. S5t L2« 17
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Table 1. Support parameter table

1 XEBHER

o o ﬁﬁgf iﬂﬁ%#(f‘nz)}éiﬂm *m/ﬁ%%(ﬁi@m

1 TR+ 800 x 1000 1.00 1.00
2 W $609, t = 16 7.20 7.20
3 R $609, t = 16 10.80 10.80
4 TR+ 1000 x 1000 15.60 15.60
5 W #800, t =20 18.30 19.50
6 R $609, t = 16 21.00 22.50
7 e #800, t =20 24.90

T CANE SRR .

B Eu e, SREE FEuR/ANERMN 125 m. BEAFuAN)E B HEALLN, T2 )R
= 6.35m, 5 )Z)=E 8.35 m. MR, LIRS ENE 2.
Table 2. Geological parameter table of soil stratums
#2. TRMESHE
=y JE4R R Eg HE y HELVNd %’ﬁi%jjzc WIEES ¢
(MPa) (kN/m®) I (kN/m?) )
@, 244+ 1.50 18.6 0.33 5.0 12.0
@, #t 7.55 19.6 0.33 48.3 14.0
@, B+ 5.45 19.6 0.34 25.4 14.2
@B PR+ 5.51 18.9 0.28 233 13.7
@, K L F R RD 9.49 19.3 0.28 4.4 30.3
Oy liE = 5.45 19.0 0.40 24.7 13.1
©, ¥ A+ 7.19 19.6 0.34 41.0 14.9
@, ¥ LIk b 9.90 19.4 0.28 5.7 25.8
@3 B i+ 6.16 19.2 0.34 26.6 14.4
@, ¥ Rt £ 6.64 19.4 0.34 26.6 14.0
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3. IREINTR
3.1 HHEER

N AR RO, BB SRR R S AR AON, BB 450 m, 98 350 m, R 70 m. BEA
Bl SR Gk RIL ST A AL B R R 7 ] 1 B

Figure 1. Schematic diagram of computational model (unit: m)
1 HERAREE(BA: m)

LA FE LR - AR, Jorp 3 I s N BOAS VI BRI Bl ITAMEHCER 2 4
Es, ISR Y B, HEREMRE EY - 45 .

R B Bk i A R LA, RTTBEE XL Yy Z 7R AR, TR R -

R ML M. SESCECRMR R ITIRAL, HOERE . A RS ER. MR AR TR, +
JZRH =4S B GIEAT R
32. FHHEE

Y AT TG BEA 2R T P 0T IR 00, 4 ol DL e 2R i R R U2 T L 8 T 1 5 T
SR —8, AFTEBEA RIS . B ST 2 IRAEEGU ML S AL @SR . S T T BR AR BRI 2 R T
AHTAERTIRERE I, 2 R ZE 2. T 1 F 2 EDREA:

TJF—(Step 1): WG REA ZE b 45145

TP (Step 2): MVEIRIEGTHERS . BUHAE AR F A

TP =(Step 3): IREGIHIZE =L, JEEH 3.00 m, JifF it f 58 —iE Ikt 4 S

TJ7PY(Step 4): REGUFZHE —E L, JEEH 3.00 m;

T H(Step 5): RIEGITFZH =21, FEEN3.35m, MfFH EWNE %,

TFE/N(Step 6): IEGTFHZ N2+, JEE N 2.85m, il =E4NE i,

TJ7t(Step 7): REGUFZE HE L, )y 3.40 m, HlafE I K 55 VY i vt S 4

T )\(Step 8): FIEGTIFZH/NEL, EEN 3.90 m, JifE S FEANE S 1%,

T /L(Step 9): FIEEGTFZH-LEL, JEE N 3.00m, VS NENE 1,

T+ (Step 10): FIEGIF2ENEL, BN 4.00 m, JifE - L e o4,
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Tyt (Step 11): IREEFIHZR IR L, BN 175 m.
4. WHERIH
4.1 WHERSZMXIL 54T

TRIEGUHZE 5 P PR e 2 o BN I 1] 2 o, Bl seil B 5 T8 1 V54 Rox b in e 3
Fs o

& M SRS I

Figure 2. Schematic diagram of location of monitoring points for lateral displacement of Earth-retaining wall
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Figure 3. Comparison graph of measured values and calculated values
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W 3 fraw, DAL CX-1 A RS Sl i KIS A 26.72 mm, 7F 20.5 m ERBEAL, SRR 5 4E
N 24.25 mm, AT 26.2 m PREEAL, SEBR T AR Al A sZ T e g i 1 FE U TR, s oA (A 2
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Figure 4. Schematic diagram of the zoning of influence areas for existing stations
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W L5ERUE, L 2 AT HERS 2 Sl 5 fios . R ERN A LAZhiv T, AN FER I UUE
RN, HR R E Y 19.98 MPa, ST N & kST A MEE LNy 46 b o 0L 2 A2 R 4R ufi )5
Wi, AR PRI IS 52 ) 55T PP R R SRR A

SHELL STRESS
S-MAJOR PRIN MAX, kN/m?

I 38%| 4.6% 28%| 2.7%!| 4.4%| 4.4%| 5.6%| 11.1%! 12.8%| 10.7% ! 12.8%| 24.3%)
1.72247¢+004  6.30368e+003 4.48386e+003  3.33143e+003 2.29206e+003 1.34576e+003 -2.48948e+002
7.79684e+003  5.20572e+003 3.89280e+003 2.78052e+003 1.84726e+003 7.34020e+002

(@) I AKFENT

SHELL STRESS
S-MAJOR PRIN MIN, kN/m?

| [

| 33.3%) 14.5%! 12.2% 6.3%! 5.1%| 53%!| 4.5%| 4.7% 3.3%| 2.9%! 3.9%| 4.0%

1.528002+002 -2.23960e+003 -3.50536e+003 -4.67963¢+003 -5.94694¢+003 -7.94126e+003 -1.99794¢ +004
-1.51043e+003 -2.89279e+003 -4.10247e+003 -5.28965¢+003 -6.75529e+003 -9.70401e+003

(b) F/ANERT

Figure 5. Stress cloud map of deep excavation Earth-retaining wall under working condition 2
B 5 TR 2 REGMERNNEE

TOL L R 4 Fron iR U A 1-1 Wi\ 3-3 Wi A T S2 RE AN [FISEIR AR B 5 A2 Ae ] 6 Fras (3
PONIEME, RN UE). 1-1 Wriiife KIS RN T 7.42 MPa, 48 ) KT C35 YRk -4ty o Ar i
B, W FERER . Wins/hF 814 9.78 MPa, 71 26.7 m IRFEFIT, H B 7735 2 IR EE 41
558 FE AR HEAE o
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Figure 6. Stress distribution diagram of cross-section of Earth-retaining wall in excavation
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A

P 4 bR T = M RE A BRI, AR ()N ) ZE AN 7 B, ARRIRRE AR A Ak R e A A

SRR N, ) ZEAE R B I ZE R o 1-1 Wit B8 ) 8RR T 2-2 i, e K ZE{E % 1.05 MPa, TR
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it T5E RS, Tk 2 IREESTHE RS AR AN 4] 8 FT7m o XS AR AL T S5 FR 4041, brifk B RAL T M 30.95
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Figure 7. Distribution diagram of differential stress on symmetrical section
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Figure 8. Deformation cloud map of deep excavation Earth-retaining wall under working condition 2
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Figure 9. Variation maps of differential deformation of symmetrical section with excavation under working condition 1
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