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Design practice and key technology for the foundation pit in complex

geology and sensitive environments
SHAO Chenchen
(Shanghai Geotechnical Engineering & Geology Institute Co., Ltd., Shanghai 200072, China)

Abstract: The deep and large foundation pit project of an international financial building in Shanghai is adjacent to the
operating rail line interval with the shortest distance of only 7.87m on the north side, and the clearance of 2.0 to 3.0m
from the pipe ditch of World Expo on the south side. Because of the high sensitivity of the surrounding environment,
the deformation control of the foundation pit is quite demanding; meanwhile, the project is located on the bank of the
Huangpu River. The shallow layer at the site is a typical silty soft soil layer, while the lower part is a soil layer rich in
confined ground water. Moreover, the micro-confined aquifer is connected to the first and second confined aquifers, and
the sealing curtain cannot cut off the confined aquifers. All these factors constitute complex geological conditions.
Considering the situation, the project adopted various technical measures. The final measurement results showed that
the maximum deformation of the tunnel is 6.52mm, and the maximum deformation of the pipe ditch is 15.3mm, which
meet the deformation control requirements, ensuring the safe operation of the tunnel and the pipe ditch.

Key words: foundation pit engineering; subway tunnel; diaphragm wall; confined water control; suspended water-cutoff

curtain; complex geology; sensitive environments
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Table 1 Physical and mechanical parameters of soils
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Fig.1 Diagram of foundation pit partition
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Table 2 Design of the foundation pit enclosure

B X Fl 1k &

SR A

B8l X [ R KA 2

X

X CWE G TN S
X T 45 L0 R E o ]

w o> | =

RRIER ) o/ & O
1T AR R 7K AR+ 2 38 90N ) A S A

S PEAE 5 o0 ]

T il — A AL R K

3.2 MR R

LR AR TRITZREE JH 3R 5 A 47 2R A T
e M S5 A O, B XS R R 2 2 1K SRR R
SR UL . B RSN % 2 b A e
e, HAT i R S R AT SR M
— "B, R AT LG R A R 1 o R, ST LA
R A GE RS A IR LS

A DR B X 73 i 358 01 R 00 8 30 3 () 4 9 Ak 2R
1000 mm J& 41 & % 2k, 5ig 1< 28.0 m (SMI L T 3% 2k
558 JF S A 8.8 m 1k UK BE) , & 1 Bedli ASUR LR
15.15 m, i A I 1.05,

B X 4% 3T b 8% 5% FH 800 mm JEE #b T i £ 4% |, 5%
£ 36.8 m( )ik % 10.8 m Ky B /K BL) , 5% J1 Beddli A YUK
PLF 16.55 m, 4fi A Lb 1.58; # R 3% 2 5% 5 ] 43 51 5%
FH B HE 30850 mm@1200 mm = 4l 7k U8 1 i+ HE
(30 4 7)) A1 300850 mm@1800 mm = 4l /K Ifé 4= 4t ¢
BE G TR ) VRS RE Jn [, BE R 220 27.0 mo

FEGT T AN B 2 R .

33 IR AR

A DXCR FH 338 5N A e S B SR i R S Y I R
FIETA) 1 S R 7 R+ /7 1 G O T A
B, @AM 2 A DAL R B i TR AR .



45 48 45375 6301 S JoLJe - 5 i Bl I 2 BGRB8 v B8 5 B B O B AR 105
AGrIX B4y X 8570~24280
g (TP i) (FEAS It £0. 000J5 7F42) _
— T o
TR S ﬁm%i% J__©
T i 7 —
T ] s 7% =}
. {®- @ﬁgié 252 = )
= S N Snannannoood’ | B z
AT ISl ST NN &/ = 3
1 R ;
S e o 2
(=3 - 4o+ o+ o+ o+ + 4+ +« Lo g
+ = Tﬂﬁ'?;t*%:‘: :¢:‘:‘:‘:‘:‘:‘:‘:‘:“‘:
2 &ﬁ%%@%ﬁxx*‘ﬁ‘:“‘ttéfé “HibhA—” —ﬁ
= e gk KRB 0% TPV i i
§ 8%&}0 8E Lk
S j+j+j+j+j+j+‘,{*f?:,:,:gggggggg; kit DX [
g RIRRIII] KO SRNARII Y \Wﬁ« \Wfé
“““ B R N P
==
6200 g ‘
b
R 5‘2 BB
[ : gl
n
a 1
= W L
| 17K B
MJSTREmE B
M
E2 MM E

Fig.2 Section of the retaining structure on the tunnel side
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Table 3 Section dimensions of the foundation pit support
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Fig.6 Layout of passive zone reinforcement and recharge wells
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