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DATA PROCESSING AND PREDICTION OF SLOPE FAILURE
BASED ON FUZZY SET THEORY

By Tadanobu SATO and Michiyasu TERADA

Synopsis

Prediction models of slope failure are proposed based on fuzzy logic, fuzzy reasoning and
linguistic truth value. For this purpose, primary factors associated with slope failure were
extracted from past records of damaged slopes and questionnaires to experts. A fuzzy
structure among the factors is constructed in order to cluster individual slope failure mecha-
nisms. The fuzzy reasoning algorism is developed for evaluating slope safety by linguistic
truth values. Moreover to get a quantitative measure of slope failure, fuzzy integral of lin.
guistic truth value is calculated and the value of 0,5 was found to be used as a threshold
value of slope failure.
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Fig. 4 A fuzzy structure of geological factors Fig. 5 A fuzzy structure of environmental factors
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slope failure Po
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: topographical factor, 2: geological factor,
: environmental factor, 4 : precipitation factor,
6

1
3
5: earthquake factor, : cross secitonal profile,
7

: height, 8: slope gradient,
9: soil textile, 10: geology,
11: surrounding slope failure, 12: land use,
13 : total rainfall, 14 : daily rainfall,
15: seismic intensity, 16 : shape of slope top,
17 : longitudinal profile, 18: degree of weathering,
19: fault and fractured zone, 20: existence of springs,
21: vegetation, 22: intensity of rainfall,

Fig. 8 Logical hierarchy of fuzzy reasoning for slope safety
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Table 2 Fuzzy reasoning for slope safety

No. 1

If slope is safety

topographical condition is good
geolgical condition is good
environment is good
precipitation condition is good
seismic intensity is (n)

very very true
absolutely true
very very true
absolutely true
very very true

No. 2 | If topological shape of slope top is good very true
condition is good slope gradient is low very very true

No. 3 | If geological soil texitile is good very very true
condition is good fault and fractured zone is not existed | very very true

No. 4 | If environmental condition is | surrounding slope failure is not exisisted | very true
good

No. 5 | If precipitation condition is continuous precipitation is little very very true
good

No. 6 | If shape of slope top is good | vertical section of slope is good very true

No. 7 | If slope gradient is low cross section of slope is good very very true

slope height is low very very true

No. 8 | If soil texture is good degree of weathering is low very very true
If there are no fault and spring flow is low very true
fracture zone

No. 9 | If there are no surrounding vegetation is good very true
failure

No. 10 | If continuous precipitation is | intensity of rain fall is low very very true
little

No. 11 | If vertical section of slope is | cross section of slope is good very very true
good

No. 12 | If degree of weathering is low | geological condition is good very very true
If spring flow is low geological condition is good very very true

No. 13 | If vegetation is good degree of land use is high very true

No. 14 | If inteunsity of rain fall is low | day precipitation is little very true

FHENZ7 » ¥4 RBICE T 3 REOEBEARL T B, ab, wt, vt, t {2 modus tollens BOHRHE, Th<
v absolutry true, very very true, evry true, true QBB THETAZLEZRLTNE. NRB7 V41 HE
BDLDDZEBTEEZRLUTO B, AIHERD ORI > TERZHDTOL LRI 2eH
NEOEETEINILBEBEOHLRNTH IS, £h% Fig. 2 TEA o037 » ¥V HEfE L R
TAZ LIk, HERBOTAREEZRD S,

4.3 BELHEOREET >0/ B%
OHEETELN TV I RETFEER BYEBOHAICE SO THRD SN EDOTRIEVS, BFTOLDR

REER & RAIER & Offic,

1 (%) <2.5gal<<ll (BE) <8gal<ll (R <25gallV ()
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BEIV=0.5/1+0,25/240.1/3+0, 4/440.55/5

+1.0/6+0.,9/7+0.5/8+0.25/9+0,1/10

BV =0.15/6+0.6/8+0.55/9+1.0/10
BRIV =0.15/7+0.6/9-+0.55/10+1.0/10
FTibhb, BEMERNEEDS v EX-T7 rVAESELVTEHRSI N

WICHEREIEED 5 v 7 & OBBRHIBEICE 54, Thid Fig. 10 0k 5ic52 505 EIKE LTz
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ImEEH 25gal DIFO/NS i@ chhid, REOHBEREPRISQTNCEEZERLTS.
ReZMANT Fig. 9 XoEEDs 7
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21 i)>5'6 DR LEERE b5 B Fig. 9 Frequency distribution of peak acceleration

for earthquakes with JMA intensities of
T, ThEhD 5 V7 BOBOLNREE IV, V and VI
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Fig. 10 Relationship between rank of peak Fig. 11 Definition of JMA intensity by
acceleration and failure rate failure rate
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RBEL Uit
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EVIFHMEMNTE B, ZHICHL, BEVOA v/—vy FEBIET » ¥4 EEED false 35102 very
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uo o.20 g. 4o ﬂ.‘SL . Q. zﬂ 1.00
2 ] I\ seismic Setsmic -5
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Fig. 12 Fuzzy definition of slope safety Fig. 13 A result obtained by inverse truth

functional modification using the
relation given in Figs. 11 and 12
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A% R@ickhid, REEOANCKH UTRIE, Mk, Bko3ERICHTIHAEIR LA v/y—
vy TEBERORBEEEE5L 20, BEERRHET S VOS50 T 0 IMMOBERICHNTAS D,
HAINAHEES false OBEID UEL B -T 5. BKHISHAIR P, P2, P4 OB sHIH 3



Bk - M 7 7 VA BERICE S MEARE R OB & BT R 75

. 00 N l!-‘?l N UAIII N B.Fﬂ N O-Eﬂ N 1.0 . 00 N ﬂ-?ﬂ N D-}N N lTo'SU . v.gﬂ Ll. &
- AN N seismic e -
N - Intensity IV | E -
o ASY o a o
2-\\ N ™ a Seismic Intensity IV 3
\ '\ \\‘«\-PS:Envirornent Seismic o j
2] ‘\ \'\\\ Intensity V| o 2] s
E s Ny e 3‘; Sefsmic
2 '\\ \ r 2] Intensity v r
sf Seistic, “4\\\ N L2 ] Ls
<] ntensity »\\\ \ E 8
. g}:gop?graphy N O Seismic
& H of LS & LS
3] Paiprecis: tation \\ N 3 Intensity ¥ 3
\ \\ M § I
H N N8 H H
%00 ' 0.20  0.40 ' 0.60 | 0.0 .08 “000 ' 0.20  o.w0 .50 | ©.80 @ L.od
u u
(a) Output for each factor Final output P,
Fig. 15 Output fuzzy truth values for
P T L LI L all input factors with a value
“] N of false
N Seismic Intensity IV o
J Seismic Intensity V L Foh, BEICEBENEHT DAE AL,
~ e o Fig. 15 GAIBEOTEEE YL LT false 2AH
=
< I::zﬂgq " F 0 Lt EORKRISHIMEERLISDOTH B0 i, HH,
<] ¢ B BAKORBERICHT 2EEENHEL 8-TL 5 LHHE
a' I DREMICHT ZEEOZE R HO A BER X - THliE
3] 3 OEeMIE LSBT LIt s,
“l0g | 0.20 @ g.%0 u' 0.6  g.88 = 1.06° 4.5 7y DAHERCE DS (HERETAORE
) R RS AR AR KO AR AT A
(b FinT output o RS AR b IARMOE D 3 AR RuLE L7
Fig. 14 Output fuzzy truth values - S w1
for all input factors with a #1600 OBTHNOREHFCONTHF LB Z S &
value of very very false iz, BURTIRRR Lm0 RE SR g : S OREE

BHEBHEVIERDPOVTREEMAL 3, ZOBERNIZODIE

EAEDBRAEERRE LTRC > T3 0T 5o MBRICERT 2 MEHBEREEHMEDO b O
MBEEEFTNTVEKEGTH-7

1) ABTEEFROMER

HE OB THOBICHELANERIERMEOHAZIVETAIHEOSSRIETHZ. 25 Lk
ATEBIIHAS A EROLEENOELNE DL, EEHNTERTH 570DICZ OFMENELES O
BHBo T THHED LS KHERICONTRPL D RS EEICH - THEREMEL, ANELTORERE
BRI, FHEEDLIBERICOVTRIVT O EEELRFET I ETANOHEBEZFMET 6 &
iUl

F9, HEHEPHED XS ICERILEENE S > TORERICELTRO & 5 5E&ELRT 1o
{@VEAE : 2RISR AR RS TIERE 45° D LONECREESLTHEDT, T
OEMNEEA—IEOHZE L, MEREINZ V] I BHRITHE L TRO & 5 R AN EERTRE LI 0°~
30°: true, 30°~45°: false, 45°~60° : very false, 60°~75°: very very false, 75°~: absolutely false,
DER : B2V TR RO BOT 10m Y LOMEREAHESATOEDT, COEE—LO B



76 WABI KRR 285 B-2 (H 60. 4)

RELT, [BEMEN] EWSHFHICELTRROL I BANBEELEE LI, 0m~10m: true, 10m
~20m: false, 20m~40m : very false, 40m~80m: very very false, 80m~: absolutely false,
()FHRE T TOEKRE : EROBRRICHT 2 BHRADORER LRI LT, ROKILERET [H
BERESDIT V] S0 S AHERESRE Uz, Omm~20mm : true, 20mm~50mm : false, 50mm~100mm:
very false, 100mm~250mm : very very false, 250mm~ : absolutely false,
(B EREE TOURERE (HFB) : [HRESDEV.] L0 ERIcBE L TRIDERNELFEL S
DRI,
WICHE, +H, LRI EOEENTHRY O ANTF =& 2ERT 5. Chicid, BREPRASIE
REFIL: [ BN EORBCOVTIVESE LTEERERD IS K7 -2 1Ll
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Table 3 Results for natural slopes

Fuzzy Governing factors of Py ) 5 N
truethness N=3Nu No
of Py No TG GL EN PR EA =1
1 137 47 105 152 1.11
2 295 50 146 244 440 1.49
3 49 27 25 7 42 101 2.06
4 4 3 4 2 . 9 2.25
5 1 1 1 1.0
6 5 5 5 10 2.0
Total 491 128 180 9 391 5 713 1.45
(%) — 17.95 25,25 1.26 54,84 0.7 100 —

TG : topography, GL: geology, EN: environment PR: precipitation, EA : earthguake
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rhid, NEREOBRENEO EFHET 32 EMTE 3,
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DNTEEDHDDA Table 3 TH2. BiICBNWT Py OEBEEOESL Fig. 16 iR L7 F1 »5 F6
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Fig. 18 Schematic explanation to calculate fuzzy integral
of fuzzy linguistic output
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REAFCHELAHOEIOEDVEAL L VRRORLELH U, FeaAH Y OB
(AMBYZAUB «ovvvverereesieninininii ittt s e 31)
KRAR, FEOBHET 2ERELRLIBACR, SERORGOESAEUESTHELT IS
2o FIEOHTRIMEDOELEOTEESRKICIE 2FHM 2RO DDOTHY, KEIC S 2T AE
HEORRtCET 2 SEORA LM TS LK,
COESRLTRDI7 + ~v b v Y —2ERMECOOTRLUAOH Fig. 19 Thz, NEIALER
BERBEOHUS&134.0 Fig. 8 LRLTHE. RTO_BROBERBANELELT I 6DTHYD, 20
ERABEUTOZTHEMOKNS S % Fig. 16 OSEERLOBATANT 0 /2 TFM 12 2 >OEREE
DHEEEDORIC X > TEEEHOBEEET 3HEEEDO LTV 3, HER2 T2 L7 Truth Func-
tional Modification Y, ThENOARDHTHLNAT 7 V4 BBERT X S ICEEEMA TN S,
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Slope safty P0

Fig. 19 Logical hierarchy of fuzzy reasoning for slope failure

1: topographical factor, 2 : geological factor,

3: environmental factor, 4 : precipitation factor,
5: earthquake factor, 6: cross sectional profile,
7: height, 8: slope gradient,

9: soil textile, 10 : geology,

11: surrounding slope failure, 12: land use,

13: total rainfall 14: daily rainfall,

15: seismic intensity, 16 : shape of slope top,
17 : longitudinal profile, 18: degree of weathering,
19: fault and fractured zone, 20 : existence of springs,
21 : vegetation, 22 : intensity of rainfall.

URBHOEBEEHOHUO 2L LR LNRRDODELELTEEZRLTO S,
ZEROERICEBEBREANLLBLAVEA-T7 » VA ERE#ED 3 LItk D, BIICRTER
BOBBREEIC OV T DRAIRHEDS Fig. 17 SR CZEMICB T 24 vox—v y 7B p,(w) ELTHESH
b0 COMAWFHED 2 v XN—v o 7EKEREHANT 7 » PABST R Licky, Hbdhis v
-y PR ERINCEEET 5 LTRSS B,

5.4 77 UARACKRBEEOHETFACHT SFME
1) AS7—4% OfER
4. TEHER LICERHC S E 30 THB TR T » oo SRERICE 25 HMEET 5 L OICRANBBEI 3
DT, Fig. 17T KL L 7T BOSEERO TN 1 DEBATY TRID BLEND 5. RERICET 1%
BEEEEBICERTIEELUTOL ) KEEL T
(a) EMEOHRICET 2 &1
0°~5°: very very low, 5°~10°: very low, 10°~20°: low, 20°~45°: medium, 45°~60°: high,
60°~75° : very high, 75°~: very very high
(b) WX DEHUCEET S HLE
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Om~2m: very very low, 2m~5m: very low, 5m~10m: low, 10m~20m : medium, 20~40m: high,
40~100m : very high, 100m~ : very very high

(o) HgRA T TOBGWROERICHT 5%
Omm~>5mm : very very low, Smm~10mm: very low, 10mm~20mm : low, 20mm~50mm : medium,
50mm~100mm : high, 100mm~250mm : very high, 250mm~: very very high

(@) FERET TOURMENRE (HRER OFHRIcET 244
Omm~>5mm : very very low, 5mm~10mm: very low, 10mm~20mm : low, 20mm~50mm : medium,
50mm~100mm : high, 100mm~250mm : very high, 250mm-~ : very very high

(e) WHOEHICET 2%
W AT o RS - medium, KR DY « KRMERE &% high, k&K very high, ZOfi:
very low

() LHEOHHICET sE%E
kRO « By EHERRSY : very low, £(1) « (1) : very low, Bif&+ : medium, #Efk+ : high
Z 1 : very high

() THIFIFHOEHRICE T 2HEHE
A » Bl : medium, (j#k: high, ZOfh: very high

(h) FEADOHEOERICEY 5 HHE
4% : medium, % : high, fEEEE¥KHE W very high

(i) HerEROESIC BT 5 B
TR : low, A : medium, -F B : high, AR : high

Table 4 Input linguistic values

EEs——— Example No.
e 2 3 4 5 6 7
Input factor T
Gradient H VH VH H M M M
Topography | Height H H M H VVH H M
Gross section M M L L H H H
Soil texture M VH H VH VH H VH
Geology Geology VL | VL M H VL H H
Eovi ; Land use M M M H H M VL
MVIOMENt | gyrounding failure | VH L L L L L L
Precipitati Continuos preci. H VH | VVL H | VHE | VVH VH
reciplialion | nyay Preci. VH | VH | VE | H | VH | M | VH
Earthquahe | Seismic intensity no input
Fuzzy integral value 20.43 | 0.5 | 0.6 ] 0.7 | 0.8 | 0.67 | 0.67
Figure a b c i - l d e [ f
VVH : very very high
VH : very high
H: high
M: medium
L: low
VL : very low
VVL : very very low
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ke Hm 77 VA BER

(i) BEOHERIcET L
IV : medium, V : high, V[ : very high

@) EHEHRBIUER

Lo Lichi- TEROANZRE L, BRMEEALRES O T 542 HOMEIC OV THTE
fiotco TOHDRENTHAERICE > TEREMZ 5. SHEME UTRY ET7- BARRE OBl
T BANF—4% Table 4 TR L7

FHEAIL ~ 7 e AR EHBOBBRYETMICET 2 2 v ov— v o FE¥E Fig. 20 1R UK, u=1
MEASERICHET 2REL, u=0 BHAEORENEC SRWRELEERLTNADT, A vN—Vy S
BEAS u=1 DA TREWEL L2 EENEOHBSECDPT VT EEERD LTV B, Fig. 20 T5RL
ferx vni—vy 7RYOEN S, FER S OBAMSELFTOBBOBBRENE L, FHEA1 OBAIHE
DfEBEDSB/NCIE B ED5%b 5B, Table 4 2R3 &, HEMS DEA, BRFELEANESERICKS
<, HEER, HEERSEOHBICOVTS, BEBEORELPLTORENRAHINTH B E25bh 5,
SR 2 IRHEEAI S FER, BRKERICET 344REVY, HEERPESERICET 2188IcE LTIzl
HHRE LI WRETRE > TWBDT, A v"—v oy PHBICIZZ 5 L ESHEEDNTED, RATEE
& UTEEAN S L0 BBoRREREE->TH 3,

WICT 7 VA BHERACT X voN—v oy PERZEEEICGHE L8R % Fig. 21 1R L. Xick
57 7 VARESER, & DOBONET > VASTHEM H(w) LR 2(w) OXED u OfEICE -
THEZONE, ThZhoHEMc>WTEHE W7 » VA BHMEL Table 4 OB TFRICR LI * s
=¥y PRBOREN OB LNRER S AR HERS 0BE, 7 Y1 BHMERRKE «*=0.83 Y
EbMmEpEEoRESE L, HEM4, 3, 2, 1DJHICZD Y » V4 BAMER/NS 120, BEREBO

s 2 2
< s é
2/ S. S
s - P
R 2 S
e s *e
& A s
& 3 &
s 8 8
o ° c-
S H H
.00 ' o.z0 ' o8 MEINER T .00 ' 0.20 ' o.40  0.60 © @.20 | 1. .00 o.20  o.aa | w0 ' o801
u u
(a) Output for example 1: (b) Output for example 2 (c) Output for example 3
o s s
N e N
b s s
& & §
e e e
B b &
i - & ~ &
S 2 2 A
E 2 Y
S S
$ s
. s, o
< - &
3 2 s
%.00 ' 0.20 ' 0.40 @ 0.60 © G.80 © 1.00 D00 | 0.20 ' o.%0 | a.ev | o801 e 020 | 0. B0 o.ee 1.

{d) Output for example 5§

u
(e} Output for example 6

{f) Output fcr example 7

Fig. 20 Some examples of fuzzy linguistic output for input values shown in Table 4
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Example & ¢ ampte 5
3 7
1 TN\
N\
© B \ )
21 \\Example 3 \ \ \
\ vé
oI ———. < \
O e \ "\ \ \ A
w o] Example 2 \ \\
. S
Example 17 \ A
S 3 * N
= \ e A
S 3 S AL
Y
3 \ AR
LY
<] \ R\
i h Cu) \ )\
S . R
%.00 | 0.23° = mako ;‘u.iu T e.20 | t.00

Fuzzy integral value

Fig. 21 Evaluations of fuzzy linguistic outputs

by fuzzy integral for numerical ex-
amples of 1-5

ERMIMES 2 LV D FREEB L LM TE 5o
BB D SFERIE DBAICREDA VN =Y »
FEMMEBAEMSERE LTHWEDT, ThE
BT 5 Lic kD EBNSIHEE T T & HE
WA THD. 2T ORERIZT » VA BEFICKD
EEMIIHMEE b L —HE LT,

UL LEEEMICEE 74—V by ) —K&-T
BohicBREOHMEOFICIIFEM6 & 7TITRL
TekdiL, A=y y TEKOEXGTRELD
DREDIZS BHFHEZRC LT OLEDIR 3
bbbz, COXIBHA/IIZ7 » VA BFICLS
ERYFMENERTH 5. BREH Fig. 22 1oRE
hTn5B, FHERG6 & 713 bicH UM w*=0.67
BEBTEDDIB. Lichi-THEME6 & 7icD
DWTRAEHBEOERERREETHELEL 5.
Ric BAARHE 491 R, ANTAHE4LERTICOWVT
7 7 V4 BMEERD IfER%E Fig. 231Rd. B

REEEENEDORTS 57T, ATHEEXBRY OB 5 7 THb Lic. BRMTEORAHEIR7 » U4
BAME u* 20.620E CAICEDN TN S0 RNT w*¥=0.7 B uw*=0.52 18T 2HEIAE {7 »
T3, w* OFEHER 0.61TH0, EhEDEEFHOMEILAKDKIS6%ICH 2215 TH 70 7
7 I A4 BOMES 0. 50 ki AR AR M EHBEORKRELFMT 3BLEEX S L, 2EOH88%ICHI S
12MEDHEIERAICHEEIN S, AWFRIC OO TR LicEEdsdinl, FMmEELRET I E

RINEETH B0,

7 7 V4 BAHEDEEEIZ0.6TH Y,

BARA R DRI56%ic & 7o 5 23fH D F i A3

w206 Thdo 17 7 VA HEMENP. 5LV KENSDIZLEDI0%DMEE L~ 10

-’- ______ N ‘\:‘-Example
31 Example 7 _/\é\

~ \

=

< e i\

m% R

. ! \

o’ H

< ¢l k() I “

= ‘ AY
4 | A \
° LAY
J * X
s/ u 0.67\J' \ \
“0.00 ' 0.20 @ 0.40 L’l 0.60 | 0.80 = 1.00

Fuzzy integral value

Fig. 22 Evaluations of fuzzy linguistic outputs

by fuzzy integral for numerical ex-
amples 6 and 7

6. # L

Frequency

100
e==Natural slcpe
90 | Average valye Aerage value
of constructed|lof natural  mmmConstructed slope
8 L stope slope

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Fuzzy Integral u*

Fig. 23 Frequency distribution of fuzzy
integral values for actually col-
lapsed slopes

ARETIE, TENTREERLERTES7 7 VA REOBSERACTHARRO FRIRERE L.
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7 7 V1 ERCEMI N3 SEOBENFEEA T SICET 2 —E0ME (HEgEos 7 l, BHEo
RETHD EA LT, EENRERELSOL S ICHET 30DV TRIZMA 1o AFRICEOLTES
NIBEREEEDZLEUTOLITH B,

(1) 7vr—rRELECL > TEONIERN IR, S, NEHBOEREMEL, FEOHBEEE
BB Uz, COBITICIE, A&V X7 LADEETT > FHTH 5 Fuzzy Structural Modeling (FSM)
wEAO,

2) BHlIhBHEREL, TELSVvOBERE LBV AVOBRBERS 7 7L > THIZNZ 50T
bY, EAHEOSNFVRHET &2 RTEREOLEES (0, 1) OEMHEICK > TRELX,

(3) FSM Rick » TROCHEEMHEOEFE T » VA HfiRICERL, RAVBHER->TOBEEICL-
THEORSEEE Ulco TRATMEHRO 7 » ¥4 BEEEOELIC K > THEOL LM NE OBRETE
AhzhEr » VAHBEEE LTEE L

4) BEOHBICOVWTORTERE LI, BRIEEEBEOMO7 » VA BELE LD, BEREL
3BTV IEEREREFROHROTICHAAAT

(65) HBOEVERBYEFHOBERMO7 +— by ) =7 » VAEATERSI W large & small &
Vo KEBEEBEANL, BEOBREICHT ZRMESEERE LTHATEIT AT Y X 2HE LT

6) ZDE3CLTEONATEERIZ, 7> VABRPERAVEZ LICL D ERIICGEETE 52 EE2RL,
7 7 VA BHMEOKRE N IZEBBORBRBENENC 2SI Lo RBHBORKRELRMET 2720
DEELILZT7 7 VA BRMECOOTHER L,

DEDKERTH 2, 7 7 V4 ERENTHSBENEAT 3 LT BB 201}, #vn—vy 7
BYOREFLETHS. TNE, 77 VM EROWEBCE>THHLOBETHD, AENTHICX B
BFEEMERIN TRV I, RAMICERZ TV ) XARELICRE->TVREV. Lich-T, 4
R7 V7 — I BEPAEOREFLELSRE Lo

0B, TV~ REOERILDI DI, BECETIERE5 207 0y 7 ickBIL, £hEhesir
S UBEBILET»7cds, KOBENSHEEFVEERT 201K, 7oy 7BOBERI DO THEN
BUERD D, T, BHEMNE, BAFEHICOVTOLYEL OFRMANEROEHIBETHD, T5L
TERICESNT, BEEFAVPHERLTENID—BEDS 2 OIUEBINTOLRIZLESLNEEZ B,

BIRICARFEFTTBIL D BRSSP T 7 — FBEICDVTEL OF 4 DS RRICEAX CHEE
Wi nice BICTBAREBFRBBEUINAFE, TEREKFFHERIEM A8, FiEs %=, HE
FE—%, FLEE#ER, RIRFRT, B FIHEOBEEICIRESHEEICED E Uit TIFERAEE%
HRFHR LGB SR AR RONEIC OV THEE CIEBEASF L, TLTEHOREZEDLE
ER)

g2 £ X W
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