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Abstract: Based on a case of deep excavation adjacent to metro station in Shanghai City, a two-dimensional finite
element model to analyze this typical problem is proposed. Small-strain stiffness of soil is considered to
investigate the deformation characteristics of deep pit excavation adjacent to metro station. The calculation data
show that the deflection of retaining wall is obviously reduced when the small-strain stiffness of soil is considered
in numerical analysis. And it is much close to the observed results. As for the deep pit excavation adjacent to metro
station, the excavation sequences have obvious influences on the deformations of retaining wall. Numerical results
also show that excavating big parts of the pit foundations firstly can reduce the deformation of retaining wall
effectively than that of excavating small parts in advance. The results are consistent with the practical experiences
in Shanghai area. The conclusions have some instructions for the designs and constructions of similar engineering.

Key words: pit foundations; small-strain stiffness; super-deep pit foundation; deformation; excavation sequences;
finite element method(FEM)

Weks HHA: 2009 - 12 - 26; f&E H#A: 2010-03-21

ESWA: il RSO T 5 H %1 18)(09231200900); ki i £ E 2= A 2e RHIF U T 3 00 H B2 B (102224)

1EE® . 0 15(1980-), Y3, 2006 4T RIVE KRS b LR AR L2 Ay, B0 LR, NSRRI SRR RS T AR A
E-mail: chufeng@Ijz.com.cn



H29% M1 MW, SR AN AR S A S AR B AL A RS U A TR I B 0 W

* 3185

][l

1 35l

HAT, b TR SR 4 b i 5 2 i L
IRIGAF IR, K H ARG 13 2 (K B8 ) 24 e b
FNNAR LA T IARTE A, Hegh R B AR
B, 5 TRAS TSN SR 5 A S v A 7
FEAHIE N6 e b AR s 2. S ], T
VERTRLAE N T g B SN0 B Ak
W AT N NARIRAS, JLNAE AR 0.01%~
0.1% 1), —fAE 0.3%M, J. H. Atkinson 1 G.
Sallfors®s 4R RiAg e X 3 AN ARH /NN AR
(<0.001%)- /MNWiA5(0.001%~1%) LK KN AR (>1%),
PR PEE 00 /N N AR R I A 7% T /NN AR DI P AR I
It 1A% (R348 i ke A S B ek, A AR IS
FE AR A L% TR I P I 5 b g K M N —
AR, IR AR 1) 8 R RE A T AR
78

INNAR G AT AR I IF R Bl 20 a Sk A
ZRRLZMEM, Hurd 2 TR RA R, 2R
ZAFI PR, TR SR Ay R A AN AR I 6 T
AR T B EE I, S i R AR S A R R A
€ TARNIEE, XA PRI ARAS T 1 - M b >R s e
INREARSAT R AR, R A L 2R R
B AR, RN AR X 3 Py AR R
LA IO M T 5 A A R f AR T A A TR
R AL T B AR T X RIS TR, T R
BEARY T B, AR A o T R, g
A T I T i KU R B R B
ACPAL RS ¥ K 4393 0.10%H 1 0.14%H(H 4
THZR DM, AR TP B sk i b i (R 42 R, B
AR X, B 2 8 R At e 0 S
AT /NN ARIRAS o

AT 7E 7 TR B IR B 48 bl 2
FORIG AT I, ORI RS B — M BRI 1%L
Ja I AR, AR 75 B K W B ) 248 b Y
TONNAR AT N AR, Sl Ao B A
K ANTFASTHUA S (10 R skt A2 BT 25K
PRI, SR FH 5 AR S o A 5 LA I N F 3 ) 2
FEAR AR T R AR b BB,

AN AR BRI T AR ORI AT T
J&, x0T AN e 2 ) AR IR SR+ S T
AR I8 45 T, BIETT T JEUIR AN AR 1)K AR

(R 2 e R N AR S o B CR T
55 ARG A T A4 NI B A R AR A A, A o
NS SAE T AR (A G . T, C. Kung™
UL SK O, A 0 I AR 118 Bl e T R G 7 vk
AT, DA RIS . T. Benz 20 Ol
RERERHE T, e Pl AN AR S R (small-
strain overlay model), 5% BU R PERSRL AR LG, X
TN 2 ANARES R AT R A AN B AR R .
T. Benz 251 SRt i) 44N SR U Plaxis 25
P A RO, 45 % R A A Y AR A AT
SEBR TARRI AT T Al g, B s Mgy 7k
JrCHE DX O A AR RN AR NI FEARE I, I DA 3
PR TR A, SR Plaxis 4 WHB%IE N 20 g
AW R AT 28T, 5 I R Lt &
B, 25 AN N AR R AT B S S A R R
TRIE 55 S B A W) A o

AR SC A b Il X — S AR M AR A VR R T T
FEA TS, B TR, B2k
T 5 A I e R % L5 7K P o7 % 0 2006 2 R
TR RS AR TEAR ISR T, AR TR AL T
NARX IR, R, FEAR B2 BT A b B2 L8 AR
ANSAENIFERFPE . A SCRH Plaxis 4, g gk
DX ] b 8 FH AR FE YT TR A BR e AL, il i 240
IR R AR /N AR S AT R AR MR 1 )R R
FEGUA TR

2 TIEHR

b2l RS 2 - 3 Mk TR T LW 4
DX AL RGE . TR S LT R = T by,
T A2 38 000 mP. fUL A Ml i AR oh 2 W v
JEINARERNED AL, R T 4 205
W ZE)HEE, HFERE 14.75~228 m, Y)
RE MR . 3 M e 5 kA B O RN,
FEYU R OB AR MR 20 Ry, ARk bt H R —
(VR 3Tk 4, Mgk 2%, 4%, 6" 9"k 7r it Asi,
R B A 67 4 X ) B2 LU R — R
A ER AN, K2 —. [Hik, 6°
Lo ZHEYT TR EE PR NS, SuEEmy
ZHLER A A B R W 1 TR

% TR AR T, AR it [X 5%
SRR AR K IETU TS0, D di > B AT ek
A7 A R It 55 M R 0 4 DA 5 T b Ak B T (1)



+ 3186« A TSR 2010 4F
SR \ LR 6
| RN
L |
‘ “—J > O W3
A2 Tl B2 NaVA
% 19.25 m & 19.25 AN
- N
A3 [l B3 :
19.25 m-H¥& 19.25 m
20m jim| 20 m
x B1
(9576 m?, ¥ 22.8m) é (8679 m%, % 22.8m)
g A4 | B4
o )
S| 19.25 m | ¥ 19.25 m -
€L iy etk
(2560 m?, ¥ 22.8m)
gl | As || B5
36 m 36m 3Tmo| (1475 m 14'757[ﬂn 44 m //’l 42m \\ 51 m
L
A8 ’ A7 i A6 T t“ = B6 | B8
%O R 14,75 mUVE 1475 iR 14.75 m,. »Agﬂl 08 pigprarsmiili %1475 m
il 2otz oiealE - iSCEL ol EESLAR
Sicecth R A A ERR AR E R m s EEREN AN S
\\\\\\ Lo Ceee LL \\\\\\\\\\,—,ﬁ
Yy [ LL LL L1 b
T =i o ”LL}L -
i uou =S i U i iy
[ T R O R A B I A L e
A e e B CC
CECEEEE IR o 4
"""""""" FC Frtn CErTT
Leeeee ‘#‘ ‘ [ [
brbrcbr 9%k - cobe
L LLLLllr
L TR Y NG R W ,,t,,
: i Faalaa
- —C ]
E.. I A, L1 —=t=d]
F=
Bl “tha KAE” 2 - 3 Ml 5 bR BR =

Fig.1 Sketch of location of Centennial Metropolitan Plaza(Block 2 - 3) and metro lines
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Table 1 Basic physico-mechanical parameters of soil layers
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