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Abstract: Based on the unloading experiments and according to the extreme depth affected by unloading in the direct shear
tests, the strong rebound depth in the conventional consolidation tests and the large depth with varying lateral pressures in K
consolidation tests, the proper stabilization depth of soil in passive area of foundation pits was put forward, and was verified

through calculation and engineering practice. The obtained results were valuable to the reference for engineering design of

Depth of soil stabilization in passive area of foundation pits for Shanghai soft clay

stabilization affected by unloading.
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Table 1 The parameters of physical properties of soil sample

SRSt il Tk b fLmRte g i Y WitkiRg PR
A/m JkN-m *) wi% G, e S5/% wi /% wp/% I I
10~16 17.1 534 2.74 1.47 99.7 38.8 21.6 1.84 17.2

a)éa\'~'j<m§a‘ A ARFEREAT B Ay 1] 45, 4[]
ghikasE (—Mc24h Bl b,

b) %t p, =300 kPa 21 #%[#
14 d Fi/h4l.

) S MAEAHEKZAT N AN FIFEBE R EN T, A D
fui it 4y 50 kPa, T i L BTEATERBY O B T2 5T T
FEARMR, AR RAS RN I 5 B AR A B 42, A
T-0 KR,

(2) W5 g

a) Jins I AR AR B AR AN R, EECRES
T A AN [RVRE B BRAR . g B AN [R) [ 45 s ) R
for AR B AR AR T B 15 KRG 2 W LB iy
[ 45 i, 093 Sy FLAR B 5 B BRI AR B L R
Ko h=0, FTEL R=1, BfAT AR BE 1R 39 n L B0
L ETk /N, bR, EIATEL R BN,

p ayH aH

R=-—= = o (1)
p. yH+h H+h

A p I ARMEIGRT N )y s p, I BT H
WIEGUIHZREE: h it S BIYURIN & o WA
FEAT R 0 N B BN D R, T b SR
PN ey N AR AL,

ZEI Ay 1, 3, 4, 7,

Bl 1 FRIESE D FEf L iRsaE F Rz
Fig. 1 Variation of the strength changing path of unloaded soil

under different consolidation pressures
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Table 2 The parameters of physical properties of soil sample
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IR A FE S o AL R B ) AR TR ARG s 4% AR R AR
[i] &5 1 AR FE AT B gOm gk [ 25, [ gikE (—
24 h L b BHUIEST TFAZ B G E e (AR i
Ok 25 kPa), B2 M ik B R E 5 i sxAH 5K £
i, AT F R ET, H A AR GE A E T .

(2) RE LA W

a) BN Sy o, 50N o, 2 iR WE 7,
ME A B O AR Z5 0, _'.@,emh‘vw%fmurﬂ
I )2 (B AT ERME G &R, B b s ) RE K Jy— [
SEAH . MILE IR A FORE, Wit LA [ 4 .Fﬂ‘f
IEEIE N REAE 0.5 Fodis @M LARETIY, B B
VARSTI I a Pl (1P (250 25 S T E T D2 by g
5% K 1Yl 5113 S A o T o 2 7 P w2 N ]
bR REOFA R — B, iR R
oy 0 AT AR A -

b)) Faf b s ) R

PA K, 7R T A A I (R ok b e ) R AL A
K, 7R T A4 T 5 [ 45 I R b 1 s 0 R X K [
S5 I r G0 1) 25 AT Ab B . 2 I ] 45 1 *“IfJL I J+'
3 RBCS IEH [ 45 kTR ) R B0 e R,
T, S HT R, TanﬂﬂrxﬁﬁzﬂzXTﬂﬁ“Hli@Wuh
O REGE W BN, R AN [ T A 4R (1)
lg(K,, /K,,) H1g1/(1-R)) &34k b, W 8
NS

05
x
04 | ,
¥=0.2899:7-0.54542+0.5238x
03 | 2=0.9701 N

0.0 02 04 0.6 0.8 1.0 12 14
lg( ﬁ )

s I W)al[ )x%&&

Fig. 8 The relationship between lg( Ko ) and ]g[ ]
-R

Elrb, 1g(K,, /K,,) 5 1g(1/(1- R)) LTt %
Fo AT KRB = IR 2 ORI (i
TRAREE R 00, HORTELF, SRR ECH 0.9701.
13580 1g(K,, /K,) S 1g(1/(1- R)) Z IR KRR LKL N

K 1 1
lg —2L = (0.2899(lg ——)* — 0.5454(1g ——)* +
g (g—>) (Ig—>)

On

1
0.5238(g—) - 2
(Ig—=) @)

R b nT LARF B Koy, 50T LE R 2 8] 1) 5C ZR
& (I Ky, =0.51635), UW./E 9.



%61 AT, L I MK S AT R R R bl Al X A b [ R R 939
" i CEFHEIES . KIESD: @4k A L (v s
12| @YU L AKBLEY X 5 45 I RS T it
10 (2) 4k
E“ a) HUGE 1 2 (0 BT B J55 18 0 B A 4 B S i

22: M SEHUR I R R A, I — AR R A
Ol bR, B R LS R R S R R
o0 l . , , | G AR S, 00 2 i S 2B A 15 S 4

00 02 o4 06 05 1o SERTR AL X R 10, 2007 BLE LG E K 6

B9 FELENRY Ku SEGLL R XA ML
Fig. 9 The relationship between K, and R
MBI LUE H: OQihZf — Pl R
(47 30 Ao LG AR R S 23 P T B Ry Re=0.8. @
R<R«=0.8 I (s EFEAITERATK), Ko 5 R Z
A4 LU RS E , HAE T &R R 1 R>R.=0.8
A, Kow BEATENGTLE R AR CURIHE K.

2 InESeE YR
2.1 REERHF

FEGUOTAZEr, BUR ARG . R TERiE, ]
I J1 38 A= A8 A

MR JE A RE A3 M, 25 P g K ) S 47 LE B PR
LG R, M 0.67 /Ay, by 204 0.5H, %4+
AR PR f e, 2 40%, Bk Jdt— et izl
Rl - A4 T I

MASTE F FE X B8, 25 W P Jee K () S0 47 LE 43
ST EE R MEHL 0.8, A 2900 0.25H, i%iH 5y [al5f
WARRE, % Rl Bl 1Y) 60% ~T70%.

A 3 AR A A6 EE 53T 5 52 55 Mo o 6 e K F1 S8 i
Fe B FR b o ST bb, Ry — Mt 0.8, hy 294
0.25H, %4y AR ) RECECEBR, Kk H
SRIMARTE, AEDURR E A .

FECL oW eh, DNARTE A 815 I A2 4k #
ST IR 52 S WA R E Sse BNy LA i, 5 iR
B A3 25 A 22RO, o B s R 3 AT A

C1) SR B0 7E BB A FHEAT, BT RE AN fE
WS BRI B4, 45t I i S AR A 5 SE PR AT N

(2) ZEFEAE AR I ) 28 AR 36 5K FH 1) -
], ARIG At AR ], i 5 BE R 6 R FH 11 - S HAR
B 4 A 5 X MRS AN [F]

2.2 BUESHR

(1) My

I R BE S, RHAT BRoT i, bR
% e R S, S SRR RS I K
NIRRT . QAT AR S 30 45 R K s

m. % EHUR X S I, SR
P 2 5 58 1) 5 S 0 9 R AR fh ) S 1 L

10
I;
i D

Ealls=0.5

Esflis=2.0

hiH
Bl 10 fujkt = AYERRE X SRR L F A #2000
Fig. 10 Wall displacement affected by the hardness of the bottom
SPHTRW]: WERR HI — RBARCEE, E
SCYES AL RE IR, AL R R A AT — 2Bl )2,
AAE S AR RS IR o R MR GUR TR
JELFEAS B TFAE IR PE I — Y- ], Bifi A s 4 22 P 1 39
/NSRS A DA 2 W & o BIAEL RS R I 4
A RIS GRS
b I [ R LR B AL 5
P11 D R 5 B AR RS 2 TRl K 96 2R, (BUE N
[P X S kg A I ] X 380 2 6% CRew SR A e
775K - I, s S A R Y 1.5~2.0
GO TR AN S AR NIRRT, 24
PR L AN T TSR BE R — I, o [P0 8 52 114 455 v ik
/NSRRI RS AR A ] o il — P I T2 IR
I, TR S8 G I il B A RS (R 28R AN B 2

{iE R ¥

0.0 02 04 0.6 038 1.0
piliEe: /)

B 11 i ERE XS #m
Fig. 11 Wall displacement affected by stabilization depth



940 o

2008 4

2.3 IESEE/#HE

T RE R KA AT, SEYUHS R B3 X
A PAT RUkN S A SRS B B B
(7300, Stk 52 SRR A Pl P ) A R
WL, ALl BRI 8, b it 3 X hn
VRPEHEI 0.3H~0.5H', KT 0.5H AL EI.

3

(1) FEHUIFE, BURYS) X LR w7, YUE—E
SO T P R S PR, 88 o [ R U )
RAZAIER, XL SEG AR T = A AN 520 o

(2) G sl X A4 ] vk S 45 A2 T
7 N 1 O - N 1) Bl e S R S B R P
J5 RS 48 IR 45 O TR, At i3 b 2 DX [ v
JE—RAE 0.3H~0.5H SEHTERBE /AT o i T A4 hn [ H
A

4 % it

COYAR LA A X6F 52 At 58 W0 B 501 X A o o 9
(ST, 2 Re e R 2 IR sl X A A ] 5 it i

(2 o 5T B i ff o S5 MU AR AT 6, SEHTRAR
(R RE M AT B I o ARBI, 1 KT R 380 4y 5 20 B 0 i PR
i, A D Filaxl.

(3) B g Al R ) AR Ak ARG Hh A 5 e ] 45
X R (RIS, J3E— 20 AR B0 K 5 B — B i

(4) KT 52 VA 56 45 20y DX A4 Do [ € 58 ) i
S, IR AREE S RE KT, 2 R
K EAT LA PRENATEE Ry 29 0.67 AiAi, WABTE A
K8, SRR RS e 4 B IR Ry 4
0.8, MR )28 4k #1 FEE 43T, 52 5 W i J3E g K FR) 0
FE AR by 43 S s far L R 29 0.8 1 TSR A A 2,
HSRBERE PR ERE S IR A, 2D 1R
U5 53 AR IANRIGARAT 10 R, SR = Sl i g
S5t o S MIEAT T AT BT E ARG VORI AR
PRI SRR, A SO AT RS
EIE.

B3 3wk -

[1] %645, AU b Rah% g5 M i AP B oh S My B4 M
e sk, dbnt: PSR, 1992, (CAL
Wei-ming. Calculation of the horizontal displacement of the
cement-soil retaining wall structure[M]// The Theory and
Practice of Soft Soil Ground. Beijing: China Architecture &
Building Press, 1992. (in Chinese))

(2] A& M. B ILOITAE b 8 8 OIS 1) TR S ER [0).
AH AT A, 2002, 29(3): 17 - 23. (LIN Peng. The case
studies about the application of the ground improvement in
the passive zone in the soft clay excavation[J]. Building
Technique Development, 2002, 29(3): 17 - 23. (in Chinese))

[3] BEXSAE, XIEM, FBIE. KT8 EGUm S ) — 6 ik
[J1. M R3], 2003, 23(1): 79 - 82. (CHEN Xin-nian. LIU
Guo-bin, WANG Zhong-yuan. Some viewpoints on
consolidation of soft soil foundation[]. Underground Space,
2003, 23(1): 79 - 82. (in Chinese))

[4] B IR P 0 I g 8 A D0 1) 437 % £ A 5 i 5 0 43
Bra). aa4iHy, 2000, 30(11): 55 - 57. (HUANG Hong-wei.
Interaction analysis on consolidation of soil and lateral
deformation of retaining wall in excavation pit[J]. Building
Structure, 2000, 30(11): 55 - 57. (in Chinese))

(5] Z&%& 75, PO i AR B B[], AR A,
2002, 32(7): 29 - 31. (QIN Ai-fang. Experimental research on
change of soil strength during excavation of foundation pit[J].
Building Structure, 2002, 32(7): 29 - 31. (in Chinese))

[6] VRERAL, M. RELT 2 IR I [ s S S H i 1
(R T[], IR0, 1996(1): 11 - 15. (SHEN
Yue-wei, ZHAO Xi-hong. Influence analysis of the pit partial
reinforcement on the displacement reduction of support
structure[J]. Reconnaissance Science and Technology,
1996(1): 11 - 15. (in Chinese))

(7] B, BosdE. LTRSS M). JEst B IEKFDK
L Hi AL, 1996. (QIAN Jia-hua, YIN Zong-ze. Principle and
calculation of geotechnical[M]. Beijing: China Water Power
Press, 1996. (in Chinese))

(8] & i, 3EWEHS. HEHUITAZ Rt A b AR MR T 1 A 2 B
[J]. #TEAER, 2001, 35(5): 465 - 470. (YUAN ling,
GONG Xiao-nan. Analysis of soft clay during excavation[J].
Journal of Zhejiang University, 2001, 35(5): 465 - 470. (in
Chinese))

[91 Z927%, ZFKI, MR8, bifghh X RELT TR b 93 5 n
[ WFFC[0]. LA TR S 4, 2000, 33(1): 69 - 72. (QIN
Ai-fang, LI Yong-pu, CHEN You-liang. Study on stabilizing
grout of excavation pits in shanghai district[J]. Journal of
Civil Engineering, 2000, 33(1): 69 - 72. (in Chinese))

[10] B %Al B ML AR TREPEAR ST (D). A #i
YLK%%, 1997, (YING Hong-wei. Study on the character of
deep excavation in soft soil[D]. Hangzhou: Zhejiang

University, 1997. (in Chinese))





