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Fundamental Study on long-term Stability of Rock
from the Macroscopic Point of View.

Seisuke Okubo™
Abstract

In the fiscal year of 1994 when this project was started, a pneumatic creep testing
machine was modified. At the end of the fiscal year of 1994, Inada granite was purchased,
and the preliminary tests such as P-wave velocity measurement and Schmidt hammer
testing were carried out. Through the fiscal year of 1995, a specimen of Tage tuff under
water-saturated condition had been loaded in uniaxial condition in the pneumatic creep
testing machine. In the fiscal year of 1995, the uniaxial compression and tension tests, and
the short-term creep test of Inada granite were also carried out in the servo-controlled
testing machines to obtain the complete stress-strain curves. A hydraulic creep testing
machine which was planned to use in the next year was modified for long-term creep
testing. Finally, a constitutive equation of variable compliance type was examined based on
the experimental results. In the fiscal year of 1996, creep, compression and tension tests
were carried out. Two types of pressure maintenance equipment (hydraulic and pneumatic
types) were developed and examined. In the fiscal year of 1997, creep, compression and
tension tests etc. were again carried out on the basis of the results heretofore. The
experimental results of long-term creep testing of Tage tuff, middle-term creep testing of
Inada granite were described. In both creep tests, samples were submerged in water. In the
fiscal year of 1998, creep testing of Tage tuff was conducted. Results of relatively short-term
(middle-term) creep conducted on a servo-controlled testing machine were also described.
Sample rock was Sirahama sandstone that showed a considerably large creep strain in low
stress level such as 17 % of the uniaxial compression strength. Results of triaxial
compression test and uniaxial tension test including unloading-reloading tests were
described.

In the fiscal years of 1999 and 2000, creep testing of Tage tuff was conducted.
Preliminary uses of a multi-cylinder hydraulic creep testing machine and a transparent
triaxial cell were also conducted.

In this year, creep testing of Tage tuff was continuously conducted reaching to testing time of 5
years, and the data is considered to be very scarce and valuable (chapter 2). Short-term creep testing
was also conducted in the multi-cylinder hydraulic creep-testing machine and the results were
described (chapter 3). A non-linear constitutive equation was discussed to clarify the time
dependent behavior at low stress level (chapter 4). The results of triaxial compression test
by the transparent triaxial cell were also described (chapter 5). Finally, results of
preliminary creep testing at mid-range temperature was described (chapter 6).

Work performed by The University of Tokyo under contract with Japan Nuclear Cycle Development
Institute.

Agreement No.: 1306A00338

JNC Liaison: Tono Geoscience Center, Neotectonics Rescarch Group, Group Leader,
Kazuhiko Shimizu
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57, ZOMMEDEZEIMNERDOERHSEBF—0. 9THS. EL, FEIDFEREERDH
REDHBWEIIL, HETORBVNEVEDD. ZORBNEWVEZERMICHT 21T, 2EOERT
BT, SROBERVLEELEASD.

4. 5 RWEABERITK S8
4. 5. 1 1RZIV—T2H50THRAIERX

IFOi##TIE, Mok, MESRAZ -WERG I TICRS Z&I275%.

BRI TCa> T o947 > AMERERAERERELE (RAKRS, 1987) . ZOWIKA
BRiZ, AT Ea IS4 7 A A=¢c/oBBMEEBIIELTEHELEDDT, DHEN
SVWERDHEOEGITIIROLDICHETS.

dA*
dt

=glo*)f(2*) Cd—8)

7P, HHORD (4—3) RO A ZA ZIMUEL THELM (A *=2/ 10 £T5.
X7z, o*i3H o B —MEHBE o TRE(LLIE (0*=0/0d £T5. (4-3) A
BNTHDN, glo*)=alo*). f(A*)=(A*)" OEIEMTEZHAIDONT, il (K
AR 1992) EHMEHE RARS, 1998) THAEL.

dA*
=alo*)(A*)" (4—4)
2 oy 1)

ZORE, WA, HEOEERERE ORMEEKRFEENIN RO ISHETED L, Rk,
R —EMBIC DN T HREME SR ETHOIEEAYUTES ZEAHIL 2. L LARRS,
ChEFOEFEV/U—TIBALELYIETHIE, (4—4) ANSEBICHONASEKDIIZT, dAM/dt
BT DY —TEEEd £/d tid, REFRICEBRRWEGREMT S5 &iZi2s. 972b
5, (4—4) RF1LKDE3IKETOVY—TON, 3KZU—THLUDEEEDIHRELE
HOEWNZS.

INETOERERETHH L TWA D, BEICEWIEH LRIV TRWIRD, Bl ids <
O, KB EBEENHDP TS LR —THNLGESZ ) —TEFENEXKENH D ZETH
% (J=&ZidCruden, 197 1) .

LRZYU—7TiZ, BEOKE (> T5147 > ADHEM IEbls>TY ) —TEREENH
HLTVL &%, BEARRCRD ANSEDIZ, (4-3) RITIBEST f(A*) OB
WEBETHIEICLE. ZOBA, fF(A*)OWMETREEFEO—DIE, ADOEMIIEbRo
TREICHLL TN ZETHB. (4—4) ROBEITIIRERF(A*)=(A*)" TEMLZD
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T, EToRTHBAOE, SEIE (A*—1) OXREFTROLIICEYPLTHABDZ EITLT=.

dA*

—ao*) (ax-1)" 4-5
- =alo*)(ax-1) (4-5)

T, IWHB—EFDZ)—TDHBITDODNWTHANRS. x*=1*-1&BFE, (4—-5) RITK
RERD.

=alo*) (x*)™ (4—-6)

f(x*)mdx*=fa(o*)ndt (4—7)
BOofEEZx=0~x, t=0~t&LT, HEREZEHITZERDEIITRD.
(x "‘)""L]l =a(m+1)(o*)'t

£ T, AUT AT R ECDEAERERALERS.

1 1 n L

x*=A*—1=am(m+1)ﬁ(a*)ﬁt"'+1 (4—38)
1 m
d;t* - djt* =g (m +1)_E (o*)ﬁ ¢ mel (4—9)

T EEELIWEI Y —TEe * (= 0. Ay=0 (A=A, S0 A, ELEHE
IXRDEDITES.

1 1 1

£ *=0*x*=am™ (m+1)mn (0*)l+ﬁtﬁ (4—10)

c

de* — _m LI
= =am™ (m+1) i (o) 1t ™ (4—11)

AR RELDIC o * 3N o &2 o  Tho TRELLEETHS. INEWELT, EXDOE
e*B(A 0 )Tho TREN LM (e*=¢ /(X ,0.)) THs. #RMIC (4—-1) X& (4
—10) X, (4—2)R& (4-11) KBEACEOKXERZD, KT HERDEFRITKRDX
ITIED. 1

@ — aml(m+1)m A0,
n

1
’(v +l)

v — 1+

m+1
LW - m

ficbiRREESIIZ, (4—1) K& (4—2) RIS ESHEHINTEZLERKATH
5. AFHORHNTIE, BRFEROEEZBUIHETSIEICELD, ZOIT R ERKE
—HT BT EDFN DI THS.
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4. 5. 2 RBIMKEHZEZHSDODTINTA—FvEn

ANZHR LI, (4—-1) K& (4-2) REBILSFEHINDZEBRATHD, #iicH
ERLIEEDICa oY Enu ZEBRERNSKDDZENURETHD. I6IT, IWALRNIVEEX
REZEDaoc " OERENE vEKRKDBIENTES. ISHEGFHEZRDLIREERNEDLSHE
IZRSNIRHM R TIIMD TEEH D, T DN E DAL TH B0IT L > THHEMED 4T 2 Bk
NhoEEKSNS (EH, 1974) .

ZITHEERDZDE, IMEEREZRDBREEREZEDLDITEZ, EDXHIKkDS
MTH5B. —DODEZHIF, (4—-1) Xanwl (4-2) ROvZEHRITZEZISFTHD, v
ZRODDIENVUBHBER THDIEHH->T, EBHES WEDbE->TWS. EXIT,
Ranalli (1 9 8 7) I3BFEDOHEEZE LD TEICLTVEN, Thza5EEEHDOVIZS. 3,
1EWE (Riz) 133, 272ET, 2~50DMICASTWAZ ENE . BEEDOREBTDH, BN
EWISHL RN TOT—F ZFRRRICEET S L, FEIO5V\WOMIZRS. MER, ac'®
v I8, AEWAERR DN, &5 WIRMORROEZEVPMIVAATAER DN EHDITHTLETHS.

AR AEREDENE (4—8) ~ (4—11) RTE, BHkEEZe ™ OL>1CH
5HIBDT, nEmEEZLYRENEKATEIREETHS. bRAIZ, 3. 2HTHRREZZY
—FHMMSEONEN=2 3%nl, MITBLNZLEMIZ, ZhZARAL Ty =14+ —
BRETHE V=3, 3EABA, CNREKOMEOMIRN (2~5) TH5. m+

L, INFTITRARZFERSTE LTI, WALV 0%06@/IEHLARIIVET, AU
ISR OB o "TIRBITE, ZOHBEDIRATYZ ) —T70ET 58BN IZTELLL TY
BRNWEEZTHEZED DI ENTESL, SHI SITHENEDIE, BEAGWIEHLNILT
DifBRERE, AL N3 0B EREEXTHRTEZLREEDHDHENAS.

4. 5. 3 ETHPEEZTEBRAERE DL

DNV—TFBEAT AT ADOEAERZT HADIEMNIT, FEHMEE € ,(irreversible
strain) DEMEEZEZ LA bHS. BETIE (4—-5) R THEEAFERUITKDOKLIIZ
MmiF5H CKALR - FEH, 1986) .

=ale,)"o" (4—12)

INEMNTEOND VY —TRBEFOFEEIIROLDITRS.

1 1 n 1

g =amt! (m+1)ﬁo’m ¢mel (4—1 3)

c

i m no_m
‘Z—£=a"'+1 (m+1)_ﬁc7""'1 t "l (4—14)
t

IhmsbhaEII, olZhPEREED, 1+n/(m+D2 5 n/(m+DANE 1 ZFRED L TN
ZENbhb. BENREERKIInN=23, m=9&LTaETSHEL, 3. 3&2. 3&L&ix5.
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CHIHREOERSETHR TESREDELROT, LLEMEHHTES 5 NK D EEITIEWA
MOMBLARENDNH 5.

4. 5. 4 RBHEENEZHSOITERICELT

I hZEHSbTEEEE LT, REIFADIFENZ, exp (6 0) EMsinh (6 0) BMEDNS
ZEMNHD (=& ZIE Cristescu & Hunsche,1 9 9 8), ENNLWWMITDWTIZEHRMNAL L.
SERELZHBRAERCBNTD, SFEOVTANELWMAIIDNTIE, §8E SITILHHD
KRR EEAERTRIEL TWBLENRHDEFTAS.

exp (6 0) ZEHATHIIERAERIROLDIZRS.

dlt* = aexp(do *)A*-1)" (4—15)

RITKRDEDITIES.

N 1 A

e, *=a™ (m+1)mn o *(exp(6o *))me t 1 (4—16)

[

de* - .3 1=
” =g " (m +1) ml O * (exp(&o *))m+] t m+l (4—-17)

INMSbNnbEIIT, 0" NENTN exp(d 0)ITEZHDS/ZITTHS. sinh (6 0) 2K
FALZEE, SOICHEENE e , 2B ABRIEXTHERIEALEDS RN,

4. 6 F&©

BESR CKAR, 1991) 1T, BLZF196 0FERMNS1 98 0FRDY ) —TIZBET S
FOBEEEEDRE. 19 9 0FEROMENRIIL, T8 0FThbE>TEmSNTELI L
DBDIBLEMNEDEWL, LFTERTAHEICH, BEICMEMNEGRSNZIENEENSZ
EETOW->THL.

) —TEETBIENICTERSDINEI NI ODVTEMMICOESEGHNHNTNDS
(Schmidtke & Lajtai, 1 9 8 5). ZHUIELWHWHITTH D, AHFROEMNO—DH Z DM
EHICHLTAOALTHH LVWAREZMALDETHEZIAILHS.

7)) —TEETBIBNTFRIZZRNWD, 7 —TEBIZBENRH S EDERD H 5 (Cristescu &
Hunsche, 1 9 9 8). ¥7/abb, bh—EBMENHD, THEFFHEUTOEED D/
#i(stabilization imit) ICETHET ) =T BIIWRT B EDEZHTHS. 372bbH, W< DM
DY) —FHhTZIV—TilBEB IR0, HEhicy ) —7BEE, BEickHEzED, 71—
TERFESNEL o BOREEHZIEH-—ERK EICTOy L, TINS5 DR EHESNITR
WTHY—TBREELTWS. LALANS, TOLIRFET, 7 —TENBEIEL M
ESNERMTBI LR, BEAERAREEEZ TV, SRIOFERFER TS, Mz L mb
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ELTH ) —TE-FERHEIRE N TA S &, RERET, BEERHO 1 A7 1UTF
WD, BHICEBLEWEZY—TERPRLEZLDICRATLES.

FRERBIC, BIEEENTEDPNE LB IUREARRT ZEMN, HTFRHEEYOI I N—-
T AREBRNEMNOBETY > SEONTE. ZHIRHENERM O H 235 2 2RI
INEIN, XD EMRBOMAEEZET H2EYOESITITHERNT 2LEND S.

) —THEBIIOVWTHENTB IS, BICblRREN, Zo1 0FRMTHEO RS BERIIL
Mol EEZHZATVS. DD OISR (KA, 1991) OBVIRLITERSA, Kb
FEERICERBEROHLSWAIIDNTERZL THS.

) —TOMEELTETHR YY) —7REDI > pEIcH L TH EiFshTns. Zhid,
MDBERENSHDH D T ENLNM, MBIEHY )V —7ThE, TOREEIISHEEIZ,
HoToD1IRICHHFTHEEZTEWY (KAR, 1991) . ZHHALTEL O EmNES
NTEEN, BES LGP IEY ) —TRBESEOERL D S SITEVISHITB W TR
HI3TTHD, CNETEATHRINEZIEFRWERD.

KM, H<M5H D Orowan DEZHFICHEDL, EBOES (FAIKLA-HH, 1976)
IZEDBEHEINB LY —TTHB. BT, BHDO2FITEBOFEZIILFL, 51220
B OBEARIZGHD 1 FIZHFAITZOT, BIEaHOETLHO 3 FIZHHIT S Wb TN
B (KAR, 1991). BADZI)—TIIBWTH, WHEEAERER IRV, FUREE
BRIcB A7) —TERRDERZFHIISAMEERD I ENDD. ZODEBT ) —T
REFRATAIMAEZENNS. BEZ2DOHDEEHIIEZAS. —DIFERTHD, Lol &R
ROMDODIE, EHEIV—TTOFETHBEEHIZEZLN, TOZEMEE SN TR,
BHINTHTD, 2B, B0 RWEICY ) —TEREZITBY 0 PRz —4 LN
TWAWRELHRHS. BI—DIF, ERFEICHIVWZERIISGETRELLEDOTHD, A0
BT S EERR, CORBELIELIEEDNTWAEETISS—DHESNTRNI L
ThH>.

HI—DOHFNBI ) —TOBIIENERTHAD (Sanoetal, 1 981, KAR, 19
9 1). £, ISR & 1300 R 5 E N EH#EH (pressure solution, solution transfer creep)
M, ) —TEOBMKICHEL TWSEDERbHD (XF—V >, 1986) . [JEREBELE
IR EE TORMEAKIEIC B2 5 H F KA T, IS E RV L EIUTHE U R R B
THHEEMEDE .

ELZOBRTIE, RBRETBLRINS 7 ) — TR 0EET BIAIES 0%R8E) £T
FEAEEDLT, £, BHEEREZH5DTRERR LIV EDSRVARENH L EE
ZTW5. Zhid, B 2ENEZICERTHOTIIAL, MEMICREEZ, WEFR»DK
HOBWERS TOERNEZEBTH D, EKIEHDRFOHFEGRNDENDHEZEZTNS. 71
—FRBTHRINLY Y ORAB OXHZL, ZOBRNOEVWESTORBETH D, MWE
NTOBMEEERNICRBIRLTNAEES. MRaNs, 7 —TIEhoREick>Tr ) —7
EX ) —TBEEICEND DD, G0 —TIBh T, BN THYZIEN L IVIZEL
TEHTHEINENDICKH LT, ENWT =TI TRZD WO RN DDA XKD,

SEAPICRBRE 2B L TEREBIRYL, BEficbREs 7 —TEZRELE. —F, T
WERELTBIR>EKERED Y ) — Tl TR, IEH LRIV 3 0% TOY ) —TEIiZKA
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TERWEENES o7z, BERETIISREN T35 2 LN RIEDSNTWABN, KIS/
7)) =TI DWTIERAHLZENE N, —D0OEZ LTI, AREEROAET 5 KD RHEBHE WG
NTOHBKDEENRH S E L TH D (Cristescu & Hunsche, 1 9 9 8), FOHEIE, FHEIZER
WEANED 7 S 7 DERK, ERBICKDAEL, TOHE, KOBEBNERIIBR T ) —TE
AT EEZRITED EHAINTWS. AFKETHEM L ZH FEIKERINRD DZERED
B, EABHEENE R EHKOBENAEER ZENS, ZJXHITLEBERETHTIEES
BNEEZXS.

HAETIE, BEREBOH PRI EEZRWE, ISHLANIL3 0% TORMY ) —THBROMR
EWELE. ERLZOER2EZTTHAMN, HRMBFSZEEREZRL, 2EEDFEBRHO
90, 1% (t° V) ICHHALTIZIY—TER/BALE. U —TEREL, HABBHAKRKLID—
BLTETFLET TS, HBHEOH—0. 9F] (t 0 %) KIFEFELHTS. Loy —
TEEBHEORTHANT, EENMEERD I HBHE WS LRIV TO 1LRZ ) =TI
FEEEEIFIE-HLTVS.

e E IS A L ALIC BT B 2 =T FmL, 7V —TIiEhO 2 3 RITKHHIT D LN,
PERDFFTRTHMh> T3, RR—IICWRIE, 7V —TEHRIZBWT, HRLOETHEIIR
HD2 3FICHBTBEEZATIN. EHEMRELZO S TS50 7 > AR B GELZIEH
LT, 1R7)—TI2HiFa 7 ) —TEEHATELHER A ZEE, ZoMRGELZHN
THRELEEZA, HFEBKATIE, BVEHLNVTHR{OEDHEZIIEHD 2 3% (n=
2 3) BT BATREMEMH 2 Z LAt Tk

EfifichEs ) —TERICIIEL ORBNE DR ID, LD EAERDZT IV
WHRTH 3. SEOWETHT—F ODRBARL TNEEDWD I EENnARNO . Tk
HARERR D EIchE> T U — Tz B 2725 & &I, MEHEHRD S M E 0L x
TOEKERBENS, AROEEHERFATELITETH 5.
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Cristescu, N. D. and Hunsche, U. (1 9 9 8) : Time Effects in Rock Mechanics, pp.43-55,
pp. 76-80, pp.88-94, John Wiley & Sons(Chichester, England)

Cruden, D.M. (197 1) : Int.dJ. Rock Mech. Min. Sci., Vol. 8, pp. 105-126

KEEMTRIHSHMHAENEES (2000)  KEEMTRHEMHAE NEZESWEE,
pp.355-356, (fb) HAA b > xI)LftHhe GRa)
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KA - KR (1994 a) : &R - FMFEEEE, Vol 110, No.7, pp. 533-538

KALRFS - KB (1994Db) : #EL Vol 43, No. 490, pp.819-825
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IR - RARFES - Bafate— - hRE= (198 3) : HAMLES, Vol. 99, No. 1150, pp.
1029-1034

IAEZ - WER (1976) :ERNE BIES 2%, AEEE KR

FH#NHE (197 4) : BEEOWE, pp.3-28, KilFAKFEHKE ()
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#1 HTEKEOYME. nid (4-4) Xz&H.

A ER IHR [ETREE  REKEE

HMTHE 1.81 2.05

ZefGEE(%) 25 -

—HERE  EEMPa) 16 9.1
x> 7 #(GPa) 36 2.6

n 41 23

EE|E 54 (MPa) 1.9 0.9
n 45 NA
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Stress (MPa)

30

25 I~

15 -

10 [~ ”@

Strain (103)

B4—1 HFMNEWKEDERIE —EBl#R. IKE,

BEREED, EEBFEE1 0 %/ s TORRE.

_38_
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Reduce pressure  Shut-off L

Air compressor valve valve

—

Displacement sensor

g [=

%
kﬁ%ﬁ///a

T

Computer Digital Amplifier
Volt meter

B4—2 ZEX7)—TERESE
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Creep Strain (109)

1200

1000 [—

AN #

800

600

400

Lo ool 3o

1 102 104 108 108

Time (s)

B4—3 HTFEKEDY)—TEM#R. RS EHhR
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Creep Strain Rate (1/s)

105

10 =

1010 =

1 102 10¢ 106 108
Time (s)
K4—4 HFREKEDOYY—TEHEEIMR.

FET (4—2) RTKLFFEHART, BIHEE.
@ul@hr# 1, OWBAh#2
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Life Time (s)

1012

1010

108

=

102

—

=
© [T T T T Oy Ty oy Ty

N
o

40 60

Stress Level (%)

80

M4—5 BWsHLXILTOrY) —T#Hb.
AZFMOEEET, EHEITILBIdhER
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Creep Strain (10%)

1200

92%
1000 — 87%
82%
800 28%
73%
600 |- s
63% = #2

400
200

0 -2 i ‘

1 102 104 108 108
Time (s)

B4—6 @l TozY) —7Rihk.
IR 2o ERERT, TERORNLXIMS
1T ORLE. BEFTIC, SHEEERSEL, #28R0LE
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10¢

x #2
L 1 -
102
10.4 - | | | | | |
107 10% 103 10 10

M4—7 BWEHL)LTOZY)—7EHEEE M (V) —7E%EE) X Gga) T,
R (FEFFRED) / (FM) . UiiB I h-oERMREEZHEELEZDD. TEEOLHLAX
NOEERMN, 2EKOEBEO LB NKBIZAS. BEETIC, FEGHEEH#H L, #2Bx
L7z
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5. ALy IV OBFE EHA

PEE TS Lz nlfi{b X v )b GEHZRREEX y )b) 2L THRERAR % 3k ihal- T ER %
fTaok.

5. 1 WRU®IZ

HEOWHIEETH D, BT ICHBA N EDIDIZEBILL TN E2E8IRT S Z &3
BB OMBIZIIRME RN, TOZ BRI L OHECEEND O (FIAIEHRER, 19
74), —BITHERDE ZERBRERED, Z<OEG1IMPallTOEETBIRDNS. TD=
B, SRy I OAMTBERR T I AT 4 v I THDIENEL, ZOHEITITUARRABRPIC
RBAMHETES. A6 THMEMRBR T, AR OBRIIBAHICTTE SN, HR&En
FE FO=#EHARIIEBHEOXRyVIHFTEIabNZ0T, B 2EZHET S &1
W TH 5.

AFETIE, MEEICHIEHWT, BRAGEECHLEI 2= T U T - TS24 v 7 %E
ALUT, 1 0MP affEE TORIETHMATES =it el bRy I DWW THE L 724
RIZODWTRRS. ARy 2V OBME, Z2fomst, HELikEZ ZOMRIRRE, 2/
HORAZHWTRALEBRIIDOVWTIRRS,

5. 2 WHEERY ZIOBRE

K5 — LIz bRy L OIEE (a) EFEHE (b) Z2:R7. ZOXNyRIVE, ETORE
WE, BHRAT 7 UNEHFEMNS20, M2 (J1S) ®6ERDHINTT 7 UIIEAGEEFHED
T oM ER>TWS. EOSBRICITMER— RARRITSNTH D, WER?S5DEN£E
23 WERELTIE, FRLRY TR0y —RREERBZERALE. £/2, LO2R
WP IICRITENHALICEZE 2 5mmOUENRAS. LEEMLOMORNILEDIL, 2
DA—Y T TBIho. ZOMUEBETERE2 5mm, & 5 0mmOA G ICREZ N
Z5. 28, ABRFOLTFICAEOMBMEEES S, sl & Mgz RRHCEATRET 2 —
TTHE--. ABRFOMERDIE, FTHRMSREHZETHEIRT.

PREOMGIL, H7A, RUA—h3r— e EOBWHLMEE LR - RS OKR, AFOLS
X, BEOLBEBLIVERAOHBOLEEINSTZ7UIN (FZUFA L) 8Lk 77U
BEEOMEIZ1 0 0mm, NEIZ3 5mm, S5 0mmTH5. b FimimlIifEL EiFic
7o THY, REHEAE 1 OMP aTiE, AENSSBEBHREMUILTED &T5HK0HRI bOkED
Nwﬁ@+ﬁkk%m®1,tTﬁEﬁ&?ﬁU»%Hﬁt@%tD@(%ﬁﬁ)M&ﬁbrﬂ
DRNEZFHFNTVWS. 12720, BODize, MIZRTIOIC@&ERET 7 VU IIVENE & ORIZH
— T EEMRAALTBNE.

AL W BV ORASL TFIBIIRDEB D TH 5.

O F DL @K E BB UE LTSI TRICOES
Q@B EWMEMEEE T ORBRICOYE, ECTHNERDEZTS
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@7 7 UINHEMFEE= T OEBHRICOEZHE, MEFEZAD

@M LUBEMI7Z2ERE Y 7 UV IVEARICORZE, 6 ADFR) N ERHKEDS
hmobmnBaEDIT, fALTEIED, TRICHDMSFERITER OSBRIV EXIFEE
b oz,

5. 3 et ntERB

FLHENTWBIEEN, #ZIILHETILEITHBERL TH, —KITMWRENZERD
HDIFTREL, TERBETIETIREDIRNF—2BNTS. ZHIHLT, HI3ZASTS
AT 4 w27, BERMOEGVHOD, ~RICHEBLAETHS. ZORDENFEGOMEE
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