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Abstract

In this paper, ABAQUS finite element simulation software was used to study the seepage effect of
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dewatering for deep excavation, based on the deep excavation project for the Wu Songkou Yangtze
River Tunnel on the Shanghai-Nantong Railway from Taicang to Situan in the Shanghai area. The
excavation adopts the cantilever curtain method for dewatering. Under the pressure water boun-
dary, four types of dewatering conditions were calculated. The results showed that the numerical
simulation of dewatering in the well matched well with the on-site test, and the error was within
an acceptable range, which could provide a reference for optimizing the design of the on-site pump-
ing scheme. However, there was a large deviation between the simulated values and actual values
of the observed wells outside the well. In future research, it is suggested to set the boundary con-
ditions as the hydrostatic pressure boundary to simulate the dewatering of the observation wells
outside the well so as to explore the effect of seepage on the surrounding environment.

Keywords

Soft Area, Deep Foundation Pit, Numerical Simulation, Dewatering

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 53|

5 R [ 22 55 (R PR 2 i R ST A BERE A e, M s (R BE R OF & H 22 2, 6 MR 23 A i &R
M EafEjarE, EPrbEE D2 T 20 40 80 AR HM “ K KM T2, HIE ANKH I RRAR”
MBI, RS BRI Z R N [1]. SZEEA M N SR, BT S5 MR Rk . g X
DU LM E N, B8 /AR, TE R X AT G2 S5 N AR M T B i B K R, B b
FARBRE T2 AR AR . MU DT RS i), JUIR AR VRIS TR, R K R R BE SR tH 2]
U, ASCRFH =4 PR T AR, BRTT T B b 2 IR TR 352 A KI5 I 255N B2

X T TR RGO F2 M, Clough [3]E Ufd FAG BRITHI T ER AT T 400, 4id 30 247
IR, A IRIT LA T I TR R k2 —, W PLAXIS.FLAC2D. FLAC3D. ABAQUS
A R TC A 1 AR SR R 2 1 2 2 N FH DARIF 7 350 T RE AR 9% ) 8E[4] [5] [6], A SCiE£4% F] ABAQUS #5 fR
TCHI BT KA R A0 AT IR BE 3T 2 S 3 P /K VB T A0

VP2 528 O R GUE K G BR G AR & 7 A DRHIF 9« i S5 [ 7128 T Rl B3R KR,
3 BUE AR L T =R AR R e AR AL, BT LA T PR AR T R IRSE R, TR s S A A K
T %o IRERZF[S UMM R 1 SR VTR IE A F], L = 4EB R 58 T ERIE ST 2 18 31 (1 7R K
R, Gl 2 GRS B A R K T S . KRR [9]E T A MK S, # S = 4B IR AUE A T e
TIHEG T PR AKBLALL, TN K A7 B R T 1) B R R A, 5 SRR AR DLW & IR EMSFE SR [LOIRFE R Hh 2k %
SRBEST T AR, BT T 4R & P2 BUE R B, W50 T B AR B ST 2 I YR P e AR Y &
sgme, 45 BOREVERSS RS SMEECN—8, BAJHZ e A S BB & . EEE[11)ET
GMS 3, BESL T /KA AL UG 30 B AR AT T 20 A, DAY D VR JE BN A b 2 B e K &4 T
FEFZHI AR o ZERE LR [12]3E T 75N T BB A58 S1 LRIRFLYTRR /K T30 H 223 rA BROCA A, X 3Lyt T
(22 A AR HEAT 43T, WFF0 T BEK TP R RE rp iR B . b SRR TE R, A B R U T2 %2 AT
Too MR S [ MARAIRIE G K 7 Rt %, #5717 R BB KT 2 A d R = 4E AT PR G ZY, e #r R /KT
MRIAT . S RRRALPE KT AL BN T HUHMK IR, FEBUA/KAL T FFE— B EE TRE, B

DOI: 10.12677/hjce.2023.125066 593 +ARTHE


https://doi.org/10.12677/hjce.2023.125066
http://creativecommons.org/licenses/by/4.0/

Bl 25 40 ) LE K BORAT B B R o AT [LALR A A BR T 7 xS s Bk TARERE TR R R R AT 1B, b7 1
BRI R YT AR AR DL, JEARIERLULZE AR I 1 & B SRS Bk HE It RS2 S [15 R A =4 BT
BAF, R RO T2 R AT T AUE R, AR A S bR MR R R A&, oL
I3 v BRI I B AR A R 0, T4 Y T RAIE 22 2 B I L /K RS IR AR LA 2% BRI BH S5 (1610
ABAQUS A [RITH A 73 Lk K e 1 N IR BE XS HE ST R AT P2 I /K AL PR IR R LR, R4 6 = k6 1
ZER, AT IR KRR LR R, K MER A N LEAS N T2 BB, R FFRIREOR, 1K
F ] DAFS 3 R AR AEKBOR . 8 NAR[L716EH PLAXIS A FRITHA AL 7 A BRITIEAL, 7047 1 4535 B R
FEGURRK PR, WEHFT T KA (B B R K . MR AT DLRORE R, B ah 7RG . bk
K BEIN [F] AR . W LA Y, KHER O W FEIIRIT T 58— Sebn AR, X B RO 0 DX Akt AT H i A
IRl 45 R 5 AR b LSS IE HAT Rk, (R LE kAt AR T4 E B S A A A

2. THEEN
2.1. T2

P B B A 2 DU A o RV P 3 7 T 5 1 X B YV S o T BT, e e R P S R R b
TR, BEGUIRRE 37.6 mo A SCLUZIEHT TN 5, X BB AN 34T 1 BRI
2.2. TIEMREE

MRS vl 50, RO IEE IR XA RE SRR X, LEBBR, R i B iR
100 m yi Bl Y 2 35 9 55 DU &R BB HT4R Q3 44 Q4 iR, £ Bl Ve iz L Ve mok mizh £ .
Fit. mEE L. Bt BRI, WY ERRE . SRR R bR AT, B BT R
Ry AR BRELE. BEE. WREFRMREELZE. RERFELE. 312, B E.
W ERRE . il 1 TR,

2.50

: e (AL
: e QSRR
: ‘E ‘ | )3t
' e enicemmEsL
- L am (ARSREESE
el B (5)15kt
e G UmEwE
R et
M G328t
£ Jﬁ“ﬁ%&% N ”7258 g
B (9) 148D

Figure 1. Geologic profile of the project
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Figure 2. Layout of pressure relief wells
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Table 1. Soil parameters

=1 TESHE

2 +4 s Sk g PREED BERR oy R
@1 MR+ 10.3 18.8 1 20.68 1.00E-07 0.917 14.5
23 ¥t 28.02 19 6.4 32.68 4.74E-06 0.837 6.38
®1 WREmEFL 1088 182 3.1 13.32 6.00E-08 1.083 11.06
4) iSTEAE 6.26 17.2 6.5 9.04 1.00E-08 1.369 10.93
(6)1 +t 9.19 17.9 6.5 12.08 1.00E-08 1.169 12.28
(5) 2-1 A+ 10.27 18.4 9 31.68 1.00E-07 1.008 14.5
(5)2 i 28.39 18.7 20 18 9.14E-06 0.894 5.93
(5) 3-2 Bt 28.54 18.7 1 35.44 8.00E-06 0.883 6.96
(72 Wik 31.67 19.4 8.5 57.36 2.00E-05 0.744 4.45
91 s 30 19.4 25 23.96 7.00E-05 0.817 5
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Figure 3. Numerical model of the soil
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Figure 4. Numerical model of the diaphragm wall
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Table 3. Numerical simulation working conditions

=3 BERMIRR

75 T oK FH 55 /K E/mfh 7K B 1]
1 K Y7-2 113 12 h
2 K Y7-1 124 12h
3 K Y7-1 271 12 h
Y7-1 278.5
4 XFHAK 24 h
Y7-2 86
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Figure 5. Simulation result for dewatering condition 1
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Table 4. Comparison of dewatering condition 1
= 4. Mk IR 13tk

ML KA R/ IR AL TR /m
S7-1 0.560 0.007
S7-2 0.600 0.190
S7-3 0.690 0.090
S7-4 0.590 0.094
Y7-1 2.320 1.646
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Figure 6. Simulation result for dewatering condition 2
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43. BEIKTIR 3

Table 5. Comparison of dewatering condition 2

5. PRk IR 2 Xftk

ML KA R/ IR ALFE TR /m
S7-1 0.778 0.097
S7-2 0.737 0.032
S7-3 0.784 0.148
S7-4 0.737 0.203
Y7-2 2.879 1776

ZLW T Y7-1 3 ST 12 h 98k, K ESN 274 mYh, 5T 2 AHELINOR T Sk &
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Figure 7. Simulation result for dewatering condition 3
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Table 6. Comparison of dewatering condition 3

%% 6. BTN 3 XfLE

ML K ALFE IR/ IR ALFE TR /m
S7-2 2.380 0.140
S7-3 2.450 0.475
S7-4 2.280 0.593
Y7-2 7.930 7.384

4.4, BEKIR 4
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Figure 8. Simulation result for dewatering condition 4
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Table 7. Comparison of dewatering condition 4
F= 7. kIR 4 3tk

WLIH WK AL AR m KA R m
s7-1 2,575 0.342
S7-2 2.453 0.335
S7-3 2.750 0.657
S7-4 2.484 0.783
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