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Optimization of dewatering wells in deep foundation pit considering
effect of retaining structure
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Abstract: To analyze the effect of retaining structure on dewatering wells in deep foundation pit, a dewatering project of deep

the dewatering requirements.

foundation pit in Suzhou Metro Line 4 is taken as an example. First, the initial design project and the optimized design project
retaining structure causes the water level no uniform, and the maximum water level difference reaches 3.5 m. While the

which considers the effect of building envelope are compared. Second, Modflow is used to simulate changes of water level and
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to evaluate the rationality of the design. The results show that the initial design project which does not consider the effect of

optimized design project can make water level uniform, and the maximum water level difference is only 0.5 m, which satisfies
Key words: foundation pit; retaining structure; dewatering; nonuniform well
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Fig. 1 Metro station and surrounding environment
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Table 1 Depths of excavation and diaphragm wall
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Table 2 Geological conditions of excavation site
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Fig. 3 Layout of dewatering wells
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Fig. 5 Layout of dewatering wells in simulating model
RIBEHSHE

Table 3 Parameters of dewatering wells
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JY9~JY11 35 10 100

JY12~JY23 35 10 200
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Fig. 6 Cloud picture of dewatering in region A
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Fig. 7 Change of water level in region A with different distances
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Fig. 8 Cloud picture of dewatering in region B
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Fig. 9 Change of water level in region B with different distances
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Fig. 10 Cloud picture of dewatering in region C
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Table 4 Parameter of dewatering wells

a7 o m R m Ak

JIY1~JY5 35 10 250
IY6~JY7 35 10 50
JY8~JY20 35 10 250

BT 2 Modflow BEATHUEARA), Al 4l 3
WL 13, 14,

211

20 W
4

19‘W

£
% 18 ;’_4\././'\.’—-\-\-
&
17 —a—54d
—e—30d
16 - ——60d
15 L ! L |
0 10 20 30 40 50 60 70 80
B ES/m
(a)
26
25 & & & & & A
. ° ° . ° . °
IR 24 ——5d
-8 —e—30d
—Aa—60d
23 - n - n - ]
22 1 1 1 1 1
0 5 10 15 20 25
PR /m
(b)
211
A
20 W___‘——t\‘
S e . o
19
£
K 18
&
mr —a—5d
—e—30d
16 ——60d

15 1 1 1 1 1 J
80 100 120 140 160 180
PR /m
(¢)

13 RUEEXEMER - EEELE

Fig. 13 Change of water level in each region with different

0 20 40 60

distances after optimization

(b) FEK60 djF
14 b iEkEKk = E

Fig. 14 Cloud picture of dewatering after optimization

5 % it
ARSLLL M B 4 ARG UROK TR A,

XA R A EAR 5 IR KT 56, e S e i T
PERIR R BRI, A3 LU 4 545
(1) A RIEGCDY A Fl 0 SRy i N 2R BEAR A



264 P

2014 4F

TSR FH 3853 A H 1 5 Z A BRIk B

(2) n BEHEGTIU J 9 5 i 2R EEA A
[F], Fys st RS %, FEYUNIRKAE
B A SN, BT LR B 450, K
REBRIRR . ARG, A XIS C XK KA B
ZREE] T 2.5m 1 3.5 m.

ORI I 5 ZE ] LA B gt e [l 5 45 1 52
Wil KA BEANI S ), RIS OLAR S (07 2% 18
T HBERE R AKSOR, Y T BRI EH .
MR/D T AR TREEM . BUEHISE R ER, %X
BN IKALZEAE 0.5 m A4, e e B .

(4) JHEEXF L A KSR C X mT LAfS Y, [l
SRR 7K SR B R K /N5 T B AR RS G
A I TR BN, B 2 g m g, I
AL ZER 2.5 ms T C Rk TR FE R, Fopy s
KA ZEIERE) T 3.5 me EPERYL, KBk, [
SR T AR 7B )5 Wi S K

SE K-

(1] Rk, TREBKBONE T S ESUSRE R M]. Jbat: A
A IH H At 2003. (WU Lin-gao. Design and execution of
dewatering & theory of seepage in deep excavation[M].
Beijing: China Communication Press,2003,(in Chinese))

(21 INICUR, K, ZMER, & FEGUTZEHTRE KSR 1
VUBEI TR BT[], b TR, 2008, 30044 F1)):
314 - 318. (SUN Wen-juan, SHEN Shui-long, LI Yao-liang,

et al. Case study on settlement around unexcavated

foundation pit due to groundwater pumping[J]. Chinese
Journal of Geotechnical Engineering, 2008, 30(S0): 314 -
318. (in Chinese))

3] FHAR. BHETUR SRR st A S TN ] &
T+ TFEAAR, 2009, 30(1ET): 343 - 348. (WANG Wei-dong.
Design and application of control of confined ground water in
deep foundation pits[J]. Chinese Journal of Geotechnical
Engineering, 2009, 30(S0): 343 - 348. (in Chinese))

(4] FETT, Kokm, B, 55 REETRRK SRR I AR Lt
WA A%, 2004, 25(12): 1984 - 1988. (ZHOU
Zhi-fang, ZHU Hong-gao, CHEN lJing, et al. Nonlinear
coupling calculation between dewatering and settlement of
deep foundation pits[J]. Rock and Soil Mechanics, 2004,
25(12): 1984 - 1988. (in Chinese))

[5]1 BT, R, bk, & WRIETREK PRS- JEE AL
R TR I, 7R 21 T RESAR, 2010, 6(3): 564 -
570. (WANG lJian-xiu, GUO Tai-ping, WU Lin-gao, et al.
Mechanism and application of interaction between
underground wall and well in dewatering for deep
excavation[J]. Chinese Journal of Underground Space and
Engineering, 2010, 6(3): 564 - 570. (in Chinese))

[6] ™ 3, A, R UK EAKAERR IREESUAR E I
HIRTG ] BiERAEIR, 2006(2): 3 - 7. (YAN Chi,
LI Xue-shan, YANG Yi-qiu. The FEM analysis of deep
foundation pit’s stability under influence of micro-artesian[J].
Site Investigation Science and Technology, 2006(2): 3 - 7. (in
Chinese))

(CRICTG IMRI)



