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FUZZY MODEL FOR ANALYSIS OF GROUND MOVEMENT
AND DEFORMATION DUE TO DEEP EXCAVATION

LI Wen-xiu, ZHAO Sheng-tao, LIANG Xu-li, WANG Jing
(Institute of Geotechnical Engineering, Hebei University, Baoding 071002, China)

Abstract: Based on the results of the statistical analysis of a large amount of measured data in excavation, a

fundamental theoretical model of ground surface movement due to deep excavation is established by using the

fuzzy measures theory of fuzzy mathematics. The formulae of ground surface displacement and deformation are

developed and applied to the prediction of the ground surface movement due to deep excavation. The agreement of

the theoretical results with the field measurements shows that the model is satisfactory and the formulae obtained

are valid and thus can be effectively used for predicting the ground movement due to deep excavation in the city.
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Fig.1 Ground subsidence due to deep excavation

VNG R T« Gk K I SE A Ge vt 43
A SCEEPS RS ) 7 5% il 2 mT FH AR LR i 2kt AT R
Fro NENLBSHIA, Sedh AR G BORI B B
E o

FES A A Je A LA AL R AR S
(BRI THEL), 5 A SR B F1:, B 4A€D;
VUSRS AT (0 AR 23 0 S FT R Oy BRI 2 (fuzzy
measures), JEH TR " PFR.

M(4) = [ _p,(x)dp(x) (1)

MLQ:IJmUjELO 2)

'J‘CEP w,(x) 2k Borel WJIUHIEREL, w0, (x) :

, 1703 )& B8 Z(membership function); dp(x)jjé}
E%Euﬁo

WK RS OTZ 5 R R R R TE 1.

R IEGUITZZ G, DR BRG] [ 3 A=
ANFEREEE R . B 1 TR H I IFEIREE, h
M REERE, O FEWE R, L O FER
W) 5 JE

SEMBLRLERW], JHZEGEMER ) ZE, K
FRORAET U RGBT —MRERLR . B
— BRI VR AR e MEIL S, PE S R AT R AR 2
I RTS RV IVATE Gy et

THZE G R T Ut A

Wx, y, z)=kM(A)M(A,) 3)
Kol kO FULREL WREREG M(4), M(4)
SR, LA

M(4)=[, 1, ()dp(x) 4)

— 7 I Ak B B KR U
W%kimﬂ%@ﬁ¥Wﬁﬂ%ﬁﬁﬁ%%,
A TARS Tl x BT “HR T ES 4,7
(A, P BRI B ISR & s A A R i B

£, () = explc(x—£)?] ©)
Rob: ¢ b B,
T L 00 6 35 W A2 B 5
<mm=%m{2y(—@} %)

s AR L LOL K 1T R U
L=H/tan p ®)
A HOASEGUHZRE, B oh B2 mTa R A .
HRAE 5 SCAT G AR 0 %

ﬂﬂAJ=flem{—l%(x—§f}d§ ©)

KX D el0, L], LKy x J7 1 B 58 A
(9 AT x J7 1] e S N DUBOR I B2
FIE
FIRERTERAT y 77 ) e 28R AR USRI 22
ik

1

M(Az)=JD2LLeXp|:—%(y—77)Z:|d77 (10)

X D, €10, L], Ly 2k y J7 18 (R 5EMSE 6 .
¥X9), (10RAN@3), #iw H IR &,
R dp 28 A5 N UTRIE A
MIEGUZIF B LG, HEYUE Bl — Y
T AEAANAE T EH 7 1) E RS () AR T,
M ARSI 257 A B AL T
x T 7Kg A K

UX()C, y, Z):BaﬁW(X7 y; Z) (11)
X

K. B=bH, b=0.20~0.40.
x T3 KPR T 2

Ex(x; y; Z):gU(.xﬁ y7 Z) (12)

S TR AR AR R B T E B O AR B4
3 TIELBIFM 547

ARSI 2 A e b v DR, TR



Foat W2

BT, RIEGUTZ MRS S AL 70 W1 i) Fuzzy £

* 5497 »

J& H 8.6 m, FIABCETHIE, PR A
15 me TREBARN SOG4 L i — MR kAT 15
UL, FRAT TR AR N TS BORL . MR
NUTSEBORL, 2 TN S EUELE D,

#®1 IRsHHE

Table 1 Engineering parameters

H/m L/m L) b k Winax/ mm

8.6 9.0 65 0.2 0.26 260.0
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Fig.2 Comparison between the measured data and the

theoretical prediction of ground surface subsidence
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Fig.3 Theoretical curve of horizontal displacement
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Fig.4 Theoretical curve of horizontal deformation
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