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Abstract

In view of the risk that the foundation pit excavation will cause changes in the surrounding condi-
tions, the numerical simulation analysis of the foundation pit excavation of the Shangchuan Metro
Station in Line 12 of Shenzhen is carried out by FLAC(3D) software. The deformation law of di-
aphragm wall, the variation law of supporting axial force, the deformation law of ground surface,
as well as the distribution law of stress in the foundation pit are analyzed during the foundation
pit excavation process. It is found that the deformation curve of the retaining structure develops
toward the “bow shape” as a whole, and the displacement gradually becomes stable. The surface
settlement displacement around the foundation pit increases with the increase of the excavation
depth, and the maximum value of the surface subsidence remains stable and large, the supporting
axial force is continuously increased, and the variation of the supporting axial force is sequentially
decreased. Under the condition of high-rise buildings nearby, the horizontal displacement of the
retaining structure is larger than that of other locations, and the supporting axial force has ob-
vious upward floating. The deep foundation pit excavation under this condition has a great influ-
ence on the surrounding environment. Excavation should be strictly controlled during construc-
tion and supported in time.

Keywords

Deep Foundation Pit, Numerical Simulation, Underground Diaphragm Wall, Deformation Law,
High-Rise Building

BIEREIMM RN FEIMT AN EM R
W &Y, RIP, BB, KKREY, TR’

R EKFK B L TR R AERAR, OIS
2o ] K= DO LR B, 1L i

(e
il R .

XESIH: W, BOCE, BB, BRRE, Sk, B B B R TR R S D]. R, 2019, 8(3):
811-820. DOI: 10.12677/hjce.2019.83094


http://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2019.83094
https://doi.org/10.12677/hjce.2019.83094
http://www.hanspub.org

ZE

Email: 907656401@qq.com, ‘baoguo_chen@126.com

Weks HiH: 201945 H6H; S HEM: 20194F5H21H; KA HM: 20194F5H28H

R

SEXTEGUTE & 5 RRLRFIA B R AEBR K RK , 2 A FLAC(3D) R AEXT EAR R Bt Bk ol i IR B 5t TR
FrHZEEHAT I BT, T T ERIZE R P T E SR B R R, R UTREZ L R,
XEM AN, FREEFNFEFTZRWME. TR, BEPEWRRmLRE bl “5”
KIg, NBBEETRE; ERBEMRIIEMBETZRERMN, MRIERAEMERRE; #
BETFIZER B R, ST IR R, SR R IE R IR MERARERAMFHT, B
SEHAPFABRT R B, SEMAFRERN L, AT RRESTEX A BRI n8
K, HELHPIFEHEIZ, RSO,

XK ia
WEYL, BUERR, HTESE, TR, REEA

Copyright © 2019 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

Mok AR uh BRI AR MR TR BB R oy, T HOTIZR R, e, FagsimEs,
N R e R AR R BRI A XK. BRI, BT et Bk sl YR S AR T A A e i S AE R — N
LR

AT R RIE GBI R A7, SETHZL R AR TS5 . Blirai e, Hiat
RUTRE AR . B/ B A1 6 S5 3 XS S IR S T S et 7 e, BNl BBl s g e L it Je R
VR SEARA U T A5 (2 RO 3 X PR T e 7, S AR AR 2 /KPR 2 B LRI 2
APRR R EERER, SRS, RS 3145 S AN R BR IR S T S Bk, A 5t
Mo X PRIEGTR T TR R[4 00 TR IEGTRTE I WA B 5E(5] (618045 1 BT ¥ 4 H 2R
SR . AT T A B A AT TR IR SO T AR T, HL e A A 5 5 B ) g e
B RGBT H S HOIAT & BUE SR FUE[7] [8] [9]. THESF[101810 KIS M B 0 85, AT HUE
N, WS R RATEES  ARESE[11H] ] FLAC3D)BUN EEA [F] 34 77 s 3 TR A A

DRI 12 528 b T i 2 AN A8 X 2 8], AT SR 4 s U X A 32 e Ui
K, St 200 e B AT R AR FEE R . A ORI FLACGD) AL S STTF#2 4 i 7, K AR B b 2k
SRS T A REAT W 7E i)t R, Dyt kst ORI it T B (B AR SRS

2. HEITEER
2.1. TR
NS T EZ X BB BTt — B A2 g 0 587 22 DU B AT de— B A2 X D 2 8], @ e £

DOI: 10.12677/hjce.2019.83094 812 +ARTHE


https://doi.org/10.12677/hjce.2019.83094
http://creativecommons.org/licenses/by/4.0/

Wi %

K1 FTR) . B b RS bR HE B

B A5 R A 3t IS

: iﬂﬂﬂza )
NN

fﬂnnL%m#ﬁzmnh$Hﬁ&ﬁ%5wa%ﬁﬁE1%mm5mo
PO S R, NSRS E 0.8 m.

ST ILﬁu—%:__4:
il iR

KA Yo |

il ol _ } JBHE Y.

T Lawmas ?

CH?)\EI
Tl
)\

Figure 1. Site diagram of Shangchuan station site
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Table 1. Soil physical and mechanical parameters table
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Figure 3. Survey point layout
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Figure 4. Horizontal displacement of the standard section of the envelope structure
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Figure 5. Horizontal displacement of shield end section envelope structure
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Figure 6. Horizontal displacement of sunny angle of enclosure structure
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Figure 7. Surface displacement around standard section of foundation pit

B 7. EGUARER R E R

MIEGTITFZRE R v A 0L R o) e st e Ao % A A AR Jl (o ] 8 s ) mT 6 AR A LR KBS A BL
Jo B R A RS ARAC R A A o BEE T A2 IR BEA WG N, MR TTFEZETI R, RERETiRE, R
VIR KB AL B AR FFARE . J34h, FEUUJE K Fal ] 1t 2 I e i R A B v B Mt e D Bk i R B K

—0— .5
—O0— T.#H4
8- —O— T3
—O— T2
—>— T4

VR (mm)
: &

N
o

-24

0 20 40 60 80 100
PRAEYUD LB (m)

Figure 8. Surface displacement around the shield hole of the foundation pit
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Figure 10. Horizontal displacement of the envelope structure near the high-rise building
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Figure 11. Variation law of axial force support in standard section of excavation
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