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Application of fuzzy cluster to geotechnical stratum analysis
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Abstract: Traditionally, it is usually depended on engineers’ personal experience and habits to establish the strata layers on the basis

of the original data when they doing the desk studies of a site investigation work. The concept of fuzzy cluster is introduced to

propose a more reasonable way to merge and classify the soil based on the physico-mechanical indexes of the soil. It can be seen that

this method is more simple and universal. In addition, a method used to check the results of fuzzy cluster based on the variation

coefficients study of the soil parameters is proposed. The results of fuzzy cluster are corresponding with the statistical parameters;

meanwhile, the method also can be used to guarantee the results to meet the standard requirements; and the rationality of the way

about merging of soil is proved subsequently.

Key words: stratum analysis; geotechnical investigation; fuzzy cluster

1 51 5

O BRI L, TR T AR AR
S, ARG VIR st 1) iz i) a3 (A
TR PN LR R T AR S L R TR 2R
CAR Al 7 22 P A T 1V o B R AR P
P ERTEREL L AT LRI o AFCRAEVFZ A0
ARG AL T R R R R o)
oy a2 IV 2775 LY =S U I ANIS U RS B iU
Dl IXANE RG] T PR LS EE R 20 A 10 DR
WIS T LR A BIEA N . DUIERUHIX
DA IR AR s 2 JE b, (R AR 5 4410
TR, WERABATIES M GIF, A TR
W RERE N, 12 ATIRIT 40 )20 % 12 HHTIE 241

Wk H . 2007-10-12

AF R TR SR SRR, BT AR A SRR,
EAEME AT DR, BT TR T
TR TR T 7. (R 2e b2 VA 5 00 Js ) 2
IPEFREOHT, DUBEMIARAS . BARERAEI 24K
P N TRREL . KPR 8. OB Tk
Z W, AR TR S A5 RN 42 50 A i
HILZER; @RI HLE S %50 Z 2 R i+ T
RIS R S G EE Z AL, BiE
ARG T TR

e L TR, — U7, AT A5
) TR, I T s TR A T A
A, RSEAIEMAN: 7, BEE SR LR
R AN KBS 78, Wy i HXETH, 1
HEBRATIM T AE - Baecher F1 Christian 38 2731, 42

FEETH b5 A ARRNEFE S I I H (No. KZ200710005004);  #0f # 1 -+ 1554235 H (No. 20060005012).
HVEE T KIS, B, 1982 4R, WILWRUA, FENGE LTRSS I 2% S FIAEST . E-mail: zhangpeng0217@126.com



%8

5K SR BORIERISAEHR 20 (K R 2349

LTARE 21 AL ST AR
LA, S E BRI A,
AR RIS SERAL S, LRI 18 57T e 104
5, AFHITTIE TADAINE, U TR T
I B AT B S0

HOF bR A BT IR AR T 53
RATTH O HOMES . TRI S WA
B TRAT TR L 02, B LI
IR, S I0D] T LR R s
AT THFGOAT, KR SRR it B o A
AL IRHET T AT, A SRR 2 0 T
BTN, DB AL 18, AT
P ST B0 S 5 5 P U 0
AT LB R S 0F . 2 SHRITI RS L
RBSIHHTL R IS T — R B
Jrik, WAE TS, FREI A
SRLROEABE, ESHS L,
1 L L U5 5 b

2 BERIRIRTIL

JITI SR Tl 2 AR P E) (AN R AE . 5
R B FIARA R S OC 2R, R AT TEAT 43 S 1) — F
FOTV, WAPEREATRBTRI I (20 2K, mR BORIZRR .
WHGHTA, EEE R, A SRR
VAR, ARARIHECE TR BEAE A B AR}
PR E, oy ROk, LB IR R Z
N EPUE AR 338, T LT AE RO SR 2K
AN SARZ NATT AN, Rk T Bkl 22 1) 5
e e
2.1 BORIRERE

R, AT X ={xy, X0, X b F Y={01, po,ee, Y
BIAA AR, MBI ERE XX Y={(x,y) | xEX,
YEY I C R A R B R 11y (x,y) (xe X,
yeY)FRRA—A mXn i IFkE BN ASOBOR AF B,
A

R=(1),,, =[#e(x2))] =

f“ﬁ(xwyl) :“;é(xn)ﬁ) que(xl’yn)
/’lﬁ(XZ’yl) tufg(xz’yz) fuk(xz’yn) (D
e (%o 2) M (x,02) - s (x,00,)

AV 0<,uk(xi,yj)<1, I1<i<m, 1<j<n.
AL, RO R S R S A ], (R

FEBE R TR A0, 11 %, HABDRI AR R 38 55

RO AE M AR . il TR R F1Q

CAT TR A R -r N S, AR (e
AR R (eI AT 5 < R

ba-fimtualfi el

2.2 BRIZHRR

FHR R R, TR R 2K,
AT X 5. fEL A, T A <S50 P
KX el

W X LM — B R=(r),,, =
[y i

(D ARM pp(x,x)=1(i=12,--,n), BT
A=A FE CRAE 2

(2) MFRYE gy (x,x)) = pp(x,,x,) » RIEFXTS
X GO, W LFTHAH A R

) ALl (g, x) = A, 1 (x;, ) = A=
My (X, )= A (/16[0, 1]; i, j, k=1,2,---,n), Eltm
RN ZHEXNROFEZE, MO S5HHEFEZE, W
S I N A2 R BRI e R,
23 fHEAa

WR A n MBUIAERE, B8 R 1/
WAL FERERR A R (AL A4, e ( R), Axh

(& =) & (3)
k=1

DU, BTSRRI DG R DG 2 B
ARIFRYE, AWEEALIENE, P, ASRBOAEA R
o AHTTLAIER], 2 Mt i A B ug e
() 1 R )5 AR S C =,

3 HEASUI RN R AR A S B

A J SR B (PR BBt 7% S B A ol
—ANWILEFERE . 0] TREEh ST 1) - TS50 ATH)
WG E, WRG LB & R Uh 2 — e R AR 1)
SEPRMEAE A AR BRE I, T n
MNEEEME X (= 1,---,n) o FANHZERAT m AN
FRENAE LS W m de SRR bR, a2 i,
x/ AT m et FR AR A X = (X, x), x| ORER
&, Horhx) RORES | AR KIS j IR R bR
B, IXFE n A SR LA I BT R FR bR A )
WILEFE B A -

!

X X e Xy
!/ !/ !/
X. X. e X
2 A 2

X =9 : " Y

!/ ! !

xnl xn2 xnm



2350 b +

b 2009 4

3.1 HIEREL
P T A AR G 0 T SCIAI AN [F) 1) 44 T8 SR 2K
FRPRAHA WL . A TP & Febr R, THER
EATZ A ZE 5, TR T AOMAEAS IR - 200 5 26 4
P FEAR AT TC AR AEAL AL BE -
M. L (5)
max x,~min x’
A max(x))  min(x}) 23R HIARREEE A ;I
FEbR I B AR /ME . i H— b )S, WHER
TEMEE, 15 0< x; <I.
3.2 MIEERIAAICR
FHABL R B2 IR A 2 T AR BE ) — > 5
Bl R T HICE rye FIARTEALI SR bR 2 TS
AN A LR BN TER 2, — IR AR B0 (B
B MARE KRR FREAHRIRED. BHE
7% (Hamming #7125, Chebyshev #1% . Euclid i 2.
Minkowski B2 45 ) WL V% Clee K /N LT
P B NESE) RV EIRC B R S
AR b, H TS B T2 D) ) S ) B i
ERZ 2, (EIXEETVESY, RAMREA H MR
Pt AR AR TR 1), Bl b IAEA
YE— RIS AR ), PN FEAS 1) S 7
AHIT IS, SRARRILMEER, LB R,
WA FRERTEOL T, WERANFEAR S IEAT, W
RHRELA 0, FORPIFEARTE AL 7E 4l
Frbr, FRATTEG R P 25 RO kAT TR LA,
45 FA U SR FH I AR AR 9% AN SRR R LR AR,
P AR Ja gt b, SR A T ARkt .
T TARFEA LR E (WA (6)).

m
zxikxjk
k=1

== - (6)
() E)

SRAFEFEABIAMBLREL 7y S BRI UK R
fEHE T .
3.3 HEEMEN XA

EMRT TR, HFE R — A LA &4 5
Fo AUEATERIRROCR, 75 B A3 1 AR
M Mg ZBSHHE R, R, L , HE
R =R*™ =R". Wi, R WL 2.2 1P 8 mi 4t
TR, AFE) TR SRR .
34 ZHK

BN A B ACTE A, T2 AR 25

W AERE R™ W A JF 453 BN SRR R . 4
H 1N EER] 0 I, JRSRMELR g2 R, BZIDF,
TR BRI .

DR A M) 2R 2R 25 25 OB (V0 i AT Wil
BTTE, NN 4 — SEBUE T AN REAR 4 AR
R BRI RUHE % 18 S B S =R 2 (1 2K,
ASSCOVHAE KIAE SRR G N 1 P IR SRS 6 -
O X HZIDF, APEZERATAK, et
DU IVESR BRI AR IR A AT & 0. @R
L TR SR, AT LR IR IR S T U %
CRZTI A NEFEAR N AL e R ER, A
WIS, A T AR AU, DA E & B
BAGAKN 2 B AME IR B Ingles
il Meyerhof 2512 U0k [F] 28 1 [ 4% TR A A 57
PEREI T RGO, IR TR R RS e
JI A FEARAS St AR IR K SC VR IX A . Jb st T )
SR AT TURR, BE T LRt X [ —
JZ LA RIRIR A R R B LR s gl E,
AR RIA KT 035, fLBEEE e AR REAK
101 A, BASRIISEAEY], XSEr At
R TR I, ORISRt B
BEATAR S R A

FEFFALSEBLI S AR & 1 BT

TS I8

BT A

TR AR AR LS B

P RER

T R Bl

AR S ZARURL I RIAEREL A 11 3l I 45 R

IR

VS EAVIE S

M1 EFRER

Fig.1 Process flow chart
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