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Abstract: As a result of excavation and unloading of foundation pit, the state of passive zone soil body in front of
diaphragm wall was transformed from the normal consolidation to the overconsolidation. At the same time, the
indexes of consolidated undrained triaxial shear test(CU) of cohesive soil will be changed, therefore, the
calculational theory of elastic foundation beam could be modified. Based on the relationship among over-
consolidation ratio(OCR), undrained shear strength and overburden pressure, the relationship between undrained
shear strength and CU indexes was introduced and a function used to solve the CU indexes of overconsolidated
soil in condition of several layers was derived gradually. Then the function was applied to the “m” method
calculation theory of elastic foundation beam. A new modified m value calculational method was set up which
considers the effect of the overconsolidated cohesive soil in the passive zone after excavation and unloading step
by step. The result of finite element calculation of Wuhan Yangtze River tunnel indicates that CU indexes and m
value of each cohesive soil layer in a certain depth below the excavated surface both increase in different degrees
with increasing of OCR value. In particular, the indexes and value in silt increase greatly. In addition, the
displacement of diaphragm wall calculated by the new modified method was close to the actual measurement
results.
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Fig.2 Soil strength indexs of Different stress history™

h T 5T XA e 2 LR FRAT B o ) H A & A
B, BRI T RS PR R S,
TP NANHE KB E L [ S5 PR BYSRIE . A0 )5
FET7 T 18 T 25 R EN RN 0] L AR BY 5 B2 Fir br AR
AAINE AU =

WM, AR L R v SRR T A, BT
TR RN G THZHREA R, mMHS HEZ
T AR 1 I 5 oA L,

ZEme Mt SRR S X K ) B
DIPTSR FRE 5 1o B AT AR IE Y LIRS 2 i Al
BhJG A —FE, AT IER ESRES, HIHEZ )G,
GURLAE 4k, PR 7 s Jg98)y, DR Ak 1R [ 25
RAS, EAHTR B )R R 4 s T I
] 25 o AN X Tl ] 5 280N TS P 3
TSN, B TR

B Y T = TR o] 1 Eo R (R RS D e e e < 3 d A s O
AN Ko ARLE TS AT & M i pE s )
B, BR FH B ] &5 b g T S5 AN HE KBS Fa A . ek
B2, RIS R A ik, B ph o 5 L e
FRbR Z IR0 OG5, AR ] 45 T I [ 25 T B 45
o

C. C. Ladd 2RI Ladd &5 Edgers 1) 6 4~ +-4%
FARIG TR, 25 T Bk L AN HEZK 58 5 5 ) 45
Fe 286 Xk R

(c, /0%, /(c, ! ol) e = (OCR)" (5)
K: (¢, /00.)y 5 (C, 1ol ) e 7300 R B 1 45 OF 42 )i5)
R IE 45 T2 00 = A HE K 588 8 15 AR B fr
) ol 2 th; OCR i [ 45k, OCR=
(0vc)oc (00 e

P. W. Maynel" i34 il 41 96 4> KR
TeRk, g A, AU m=0.64, HARHE
i %2 4 £0.18.

Z2 W s — T AR, 3B AR AT,
M I AR T4 S A W R S LR A e SR m AR o
BERRY], ST SRR R R
mAE, BEE TSR RASA I A4Stk I B8 K
e, AT T R AT 1 R o m A R
32 WMB “m” EHBIEHT R

LRI, MR LE S m” AT
SN IR AL, I DL SR 1% e a5
FEF R E 25 Lok m S A

N{ﬂ} (6)
p

Refre m bR RS F -5 R
p. ! p R LR b s LU AE (R R[] 45 Lt OCR),
o, WIHERTN LB EIR S, p=yahs p WIFEE
M LIRSS, p=ra(h—D): a WEEL W{Eh 0~
1, HIR(ER/N 5 MG . TSR .+
(R ITRIE 2 S [ S R I B et %, A TR
SR, R o IR 04 Sifi. EHEIN, %
BB LR 3 R

(1) 2(6) Fo (L {12 T4 B et L i
HESCU I SR Sl B R B R .
3 (6) 15 3% (5) % 1 T ML 0 K ABL, {11 5% (5) i
C, /ol W KRR L . b R R R i
RIS, T m A R T
DRSBTS, (05K T 5, oo
FE RS B 3 L P A e B
0 T L5 7R 5 A 4 5 e s,

@) RO, TR, 4 S 1
FREIUEL Y 7y, S FERIRE, BT -y
TR, T A% ORI 0
BT, EHNHBERIINE BRE Y 7oh i
VL1 R S B

(3) @ WIS BT . TR
il LB O R, R A G A
TR S A 0.4, (AR 6 IR TAE B
SRR, BB BRR T LT R
W IE 7 575«

4 FIZENHE R FME L E S R HEK
CIEEE £ N DR AR e

41 FHKEBESESTHKEBEEXR



¢ 3742« HA NS TRER 2009 4
B, GIANFIEZ LR FRIEH 45 LA n
HEZK R EE ¢, FH [ 25 ANHEK BY 3 BE 2 A ) DG &R %mm“Z%WWW}m% (12)

C,=C,+ Z yh(tang,,) (7
i=1

A o, W EEAHOKBRREAT B IER 15 n ol
TREG VLRGSR [ S (B IHZ D)
SR h OGRS RN R T
JERE, FRVSE AR 1k @, h 45 AHEK BT IR
KA N A

L ESRALL, R 25 - ) AN HEZK SR (C, )., 5 T 45
ANHEAKBY 98 5 2 18] 5 R IR W] Rom A

(CU )OC = (CCU )OC + ?/h’tan((pcu )OC (8)

Ay AYURHEE S ST L2 ERE, b
HYURFE (B2 E) LI AR R B

A, BEEE 1 (0,)e < @) @ (€)o >
(Co)ne » BT, 7E(c,)y MIEZG, AR
(@) = (@ Ine BA3R () M, 5481 1T 0. 32 g 1 o
% 2.6 - 2.
42 FEHEIRFEIMNFBERFREEXR

HHEA IR m 5XG)TER R m X
I, KRG m B

e I 2% Lt OCR:

©cR)=( 37 | fom) ©

BR(T), @FANG)E

CCU + Z]/I hi (tan ¢cu)

(Ccu )oc + 7'h, tan((ocu )oc i=1 —
rh Z7i h,
i=1
(OCR)? (10)

(@A (L0), LIt (¢, ), = 0, LT

(Ccu )oc n+ Y h tan ¢cu — (OCR)/}—l (11)
Ccu + Z% hi tan ¢cu
i=1

GATIES,

(Cy)o = (OCR) e, +

(CCLI)OC = (OCR)ﬁ71CCU + [(OCR)ﬂ _1]7/,h'tan (pcu (13)
é\

A= (OCR)* (14)

B =[(OCR)” —1]'h’ (15)

X, G EME 0648, A, BHAHT
M, WeE

(c.)o = Ac, +Btang,, (16)

2(L6) R4 T2 E s [ 25 &b+ CU fakx
KAFrREL
43 “m” SL{EIEfR

¥R (L6)RN K@) I ZE & 5B [E 45 L m
fi, B

m, = 53(02¢c2u @yt Accu +Btan ¢cu) (17)

SR G

Am=m, —m, =5 [(A-Dc, +Btang,]  (19)

5 iHE 4

51 T#E#R

IR RE 8 TR ALY T8 (1 2 B bs 3
FON OB T K4 545 m, SR 3.336~
15.055 m. FEHL A [HiE AKO+240 4 A5, H
SRUBTH bR 24.8 m, W ZKSF- 96 529 10.5 m, FF2
IR 112 m. FH 450K 18 m ¥R, 0.6 m J&EH:
FIELERS, BEIHE 600 mmx800 mm £ 11 T
TR, YR E R R 3, 1
600 mmx800 mm X ke 13 HE, 5 2~3 K
JH 609 mm 4N S FE(BEE 16 mm), 3 i bR
A R T (b 24.8 m)LAR 0.4, 4.5, 85m.
52 itESH

% 1 3D surfer &t 37 144 By = Y b AR R 4y
3R, HYUFZE T ESE. il h%(3)



28k M2 X

W), A BRI S5 RE L CU SRR BN “m” VB IE

* 3743 «

B i+ B B - @s
b L@, [ KA ®),

| EREON G,

5 A L@, B A ©),
K3 =4 kiR

Fig.3 3D geological model

T m A 4R (A7) B IR 5 1) m S S 5003k 1 At
IR S N IESRYR 2 m). VIR H AR M
IR 24.8 m, Hb /KA AR E/EHBIITEL R 4 1.9 m,
MR KA B ESR K B A5, H R KA BAR X T
itk LA L RAKEAH, ST RHAKLS
.

PRI R 4=10 mm, 2 R% &=
1.0, B2 5 BYURE R T AR EE h' 35 X
1.0 2 2.0 m AT . HEIE UM 2%, BIE
JE I m A =1.0 m 45,

5.3 RIS RITETR

HRPERFR S BE, SR AKO+240 AbFEd A4
TR . ASCHUE TSR H A A R Io i
ANSYS11.0M 181, Bl cp i NSRRI 3 4E
BEAM188 Hiji, #ahX Lo KM 3 4Eopd
COMBIN14 .75, F3X 4k o5 R B 3230

TR EAE, YUANCHER . Wi N ESRE K T
BL0.3 m WK JERALRIS S, S5 R
JUM B I 120 A B G K WS R 4t
Kl 4 s

SEBUSERR TSR 11.4 m, HRT 3 1B, Hb
TSR P I, K 18.0m, B 0.6 m,
FIGHE S 1.0 m, gRPERE Y 3.5%10° MPa,
¢ 609 mm 4 AR Rl 2x10° MPa. 5 Tt
AARAESLATT

T 1: FFZEMmLl F-1.2 m;

T 2: AE-0.4 m AbBEBEEE 138 S

T 3: ML~ —6.0 m;

TWL 4: £E-45m AbBEBEEE 2 i S

TWL5: JHZEEMIE LT -9.9 m;

T 6: 7E—8.5 m AbBE A 3 1 S

T 7: THZEEHII LR -11.4 m,

BRI 2% 18 T il TR AEAE B IZ I %, Xt
FhE T T BLHEAT T 38 .
54 {THERSH

T B T S B R N HAE T g TN
ARWPH3 Sl , A N2 -14.0 m ¥5HEE
Ji A L m B E AN, ASGEREY U S
B0JEC I 400 25 7P S A o

¥ hX(16), AT IETHIEMI(Cy)y » M HAR
N PR R AT BROCTH SRR, B IR SR
SEM KA RS Wi 5 B

TR AR R 2 PR, $46% m BB LT
AT BT R AP B 4 R AT AR B IE
BT, HE RN TIRAG . B 34 5 e Sz 7
Bah R, ULHZAE IV RE LI ST AR T
PG, IE— e AR T TR RS

Rl LRERWEIIFSH

Table 1 Physico-mechanical parameters of soil layers

B G5 A HEK BY h'=1m h'=2m m/(kN + m™%)
LR REIm AKN * m~3)
CalkPa @l (%) OCR  (Ca)olkPa  OCR  (Ca)okPa  #3K(3) #20(17)
PSRN 1.0 18.6 8.0 18.0 1.00 8.00 1.00 8.00 5 480 5 480
MuEE L@, 6.0 19.1 18.0 10.0 1.97 15.90 1.49 17.66 2800 2590
Fit+@, 3.2 18.9 21.0 13.0 8.05 22.04 452 26.32 4180 4280
WE L@, 38 18.8 14.0 8.0 11.30 15.67 6.15 18.85 1880 2050
¥ 1@ 2.8 195 115 215 14.60 39.06 7.80 46.94 8240 11 000
AP G), 32 19.4 0.0 28.0 - - - - 12 880 -
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Table 2 Analysis of calculational results
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