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MECHANICAL PROPERTIES OF “SHIRASU” AND THE CAUSES
Pesearch on “SHIRASU” Disaster Prevention Part 2 No. 1

Michio UEDA

Having used part 1 for the general remarks, especially for the history of “Shirasu Study”,
now the author is to relate his own works in part 2.

In this paper he examines the method, which, the author conciders, will be the mother
of the product of the researches, making it deep or shallow, giving meaning to, characteriz-
ing, sometimes colouring the child. The chapter is divided into two paragraphs, a general
opinion and the instance concerned.

He first thinks about the significance and points out four important matters, explains
respectively. (1) Characteristics or rather particularity of “Shirasu”, which seems to be
half-rock in nature and yet resembles mere soil when disturbed. Orthodox soil mechanics
do not serve. (2) Mathematical analysis is not always possible, available and it should not be
required to excess. (3) The investigation and selection of the data, be it experimental or of
literature, of others or of his own, will be indispensable. We are sometimes apt to lean
upon the papers of others without full caution and to quote from them or to form our theory
on them, but the letter is not the truth, and they might contain errors and defects so we
must get rid of them in case of application. (4) Logical coordination should be retained
through the whole. A part, making up the whole, is to be regulated by the whole and the
contradiction must be avoided within the logic system at all. Formally to join partial argu-
ments, mere arrangement of the data and conventional theory of them, and the elongation
and subdividing of formal logic of not so much sense will work little.

Above all, basic study of the subject of investigation is required at the beginning.
Obscure understanding of it sometimes gives us a translucent view.

Next he settles three fundamental concepts, he makes clear the purpose of the research,
gives a definition to Shirasu, and utters the most distinguished nature of the subject materlal.

Paragraph 2 is the space for the good experimental case which reveals the entire diffe-
rence between undisturbed and disturbed Shirasu behaviour under the varying loads. Man
can easily recognize the fact and the cause that natural Shirasu is solidified with some sub-
stance and it turns into a mass of granular material and loses the solidification when disturbed.

The full size concrete block retaining wall of 3m high by dry masonry both of the dis-
turbed Shirasu banking and of the natural cut slope were subjected to the same load tests.
The data were analysed and, in the former case, the wall was proved to be a pressure free
construction. The earth pressure distribution is of the Japanese handdrum type, having the
fixed zero apex in the middle part with both the lower bell type distribution of active and
upper flare of passive earth pressure. Every maximum active pressure at the bottom part
is always kept constant while the minimum passive, the total active and passive pressures
vary according to the steps of loading. The disturbed Shirasu showed plastic behaviour. In
the case of the cut slope it was found to be nearly elastic. The difference is caused by the
solidification.
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DOUTTNZ LA 2 &, ML ENTHEL, +
FERER T 2. #EA O FIMBRFI#E 3 UE, BT
- T (WESTHIN O REA 2D, TS5 v 2 RIE
WCREY, RO EERY. |

SUERE S ORI & < TV 3.

A. LFEOM

B3 -1 12, REEONIEO ZEKTRD TH W=,
AELER S 2T aTH D, BEERIZZ DY 12450
FEL T\, 2 OOtk ST 2 L.

(1) G OF AL 1T miEa O - 72111, 54

¥ %)Iéﬂibj{kizlﬁit”}ﬂfb‘ébi‘ B O i KR
HBoh T, AR N TS ZEIET 5.
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2A1H

1.00
5; o ->-0->0
} 1
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B 0.90
.H
B
o
o.s0 1 A19H
—_— AT
0.70¢ I Bt BN

Wegm) 0 1 2 4
B (%) 9 10 11 12 13 14 15

1.10f

E (t/m?)

b S G

0.80}

——— BlhE

b)

#1085 (m) 0 1 2 3 4 5 6 7 8

B5  MRAHEST & LERAE

t/m? ZRL, FBACREZB» T 1.02t/m? 1I2¥EFE<.

(2) IRFTEST (BEAEH) LIITETL, 4miET
BE 0.73t/m? (:OFEAHMWRA) , 6 mig b FAE
ThBH, 1EHE15DH% 0.81t/m? LiFEHD—WEIE
Fgr Ry (1A19A). 5mig<c, ZhiFA—+tE
ZRUA, B2 A UEROBAOERSORE
LTd 3. _

(3) 21AH 1.02t/m? IR - T3, (o4
40y

1.54t/m? 13, [EELE & ZEARILICER»H 5*
O, 1.02t/m? 2HEAFHBEL LTHEAT 3. Bk
LEHRIRPAT T, BEEARER O 2 WB AT DBEE ~ O
e RS

TER, BEEZEAL LA C, BEROZ AR,

* ZNLEIRAICHEDEE DS, BEfh - ke bICEE
PR E, EFHEROLE, TBOBEATHIMN
REAMGEY, BLBREOHGIT IR ML, B
HERE» D 5,

o EtERTE .

PERI LB DI S 6, IRETERWV. TD
91z,

MEEX@HLE LBAR AR O, BEWIZFTEL
S3REEHFAEL, Thiz, K3-1956KD3B
0, C2EADLE—EFRMHE2HBAL, EHMITTEY
fizH<. 1 (46,b)).

ZrizY 3.

Bitfh L B O OTLAFR L, AN RERNTTh %
<, AFZBETIR, 1° WOFHRIZREY, —HOFYT,
Bk & BB R OB ME 7 JI SRR O FRERE &R T IR
D, ZHEEOIEERIEKRARTHEO L D LT 5.

zz,

a) {FEEMEAIL, BIBIZVER S 8KEX &
EZ 5.

b) BEAEEICE, EIABYOEAGEREMNL
2N

c) EWEEIL, HRLYERMAT 3.

1 F@t+E

1 OBETF=MIEHy 0L ESIE, fIUdhsoR
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ZART, ITNERHEBRICERLS (K6,a)).
p,=%><0. 3HYK,

= HO’_3 2 = 0.1 3
P, jo SrkataH=SLrK o
0.1

_Z_THSKA=%T05H2KA a=0.1H
py=0.17H*K s + THK 4= (0. 1H +1)7 HK 4kg/m?
@)
p?=486K 4skg/m? (13. 17i1H) 2)
(1), QDEEE~DEERDZRDZ L, (K6,b)).
psdS=p,dH=p,dScos ps=p,cosb
ps OBEFEEDS p’=pscosO=p cos?l (3)
Pa ” by =py cos b @
2 BRHEE
aryYy—+7w vy, BEE 35cm fT43kg
PHIEKYY,

1002
W=43x 5 =351kg/m?

BEHE~ DEERKIT I,
pw=—Wsin 5)
3 LTERE
0=16°42" L, (3), (4), G)BRDHT,
bs'=0.9578%p,=0.9174p,

=0.9174(0. 1H+1)YHK 4kg/m?
P9'=0.9578p,=0. 9578 X 486 K 4

=465K 4kg/m?
pw=—0.2874W=—101kg/m?
s’ + D) +00=10.9174(0. 1H+1)yH

+465} K 4 —101 6)

r=1.13 (RHUMEFE) .

H=2.52 XY p¢ 2PFIHX, 2F2HBLE
LEET DL,

(3271 +465) K s —101=1020

_ 1121 _
KA_W_O' 30

ZOEBMIERBITITLABETHY, ERELOC,
FIIKRHER L O DD, EEREELERTIZ WV,

IREICHL B3, REIZL ZETRT 50 %, KIC
BT 5.

B. BE{Aofi

HELE2R2, Z0FEZ DM OBEEDEME & Lk
Wizt &, iz s~ HEIR2VoT, L, BlE
EHBICRAT 2. (REKEE@HLED, BEE~OE
EHRITHB. 6) XTcExh3 FHEEPETX
¥, EXROE2MH > THE#@RT 5. Vo THERERNDIE
WrlEesh 5, MEIISHETH 3.

a) M3-1ic&niE, OFTLEE .

b) A LEDOEELLT, CEAOLEIX L 121t/m?
(Pw 2RNT) T, MR LML —E (K6,0),d)
1213 pw BEVTH B).

c) BETH I ARTGIR I {ERE{RIc, AD=486sin0K,
kg/m? ©°—E. (fFit 0 2H).

d) B3 20iE, WAHEEICL 2EOREL &,
BEHOHIB L TH 5.

UbXby, LFER BEWROEHLES Y IEHTORZME
TEN, OfZEE LCiEiL, EM - ZH2LER,
& ICIRFIE IR > TR 3. b) OEEHE, B
M EOKES RO, BATTE2YE-> TV 5.

T

c)

1 - E'(E(B
247£ l DD,
371 981 Lil— o ——l

140 140

kg
1,798 140
—— 1,007 — v
DA L.L, Li L, DA
s ——— 1,733
e < Er —
uwn
Ooy/ J O | d) OT
D . - 12
/70 R
/7 = T o
4 g u’z §
~ a
< Ené---fZ=== --T"
-
s
3
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...... L -
cc R E E C
I
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K6, c) 2BV,

“AD XEI=—%E, CEIRRAKT 1.121t/m? —&”
OFEFHEEL D, LEFERFEHERGE (6m
B 2N ERML) OB, AD=BE, il 07/ HEE
FRLT, 1mig< DD, X5 IERETZ»5, Z
DFEE T, CD<1.121 Tb) %X\ ED =
CC' ¢, ABC % ABC BB, FE2HE
T2, IniE, EBREREISLT BRERKLE AE
C »ER@EHL, C->C, DE ~BLAELILET,
AEC %»@EELT ADE 2z /-%<Th%. ADED
it, EIBEESLICH L THBICRESET, BRAE

DEBHEAS . {5 DEE ORI ZHE LT 5.

AEC %»R=f¥, ADE'E %» 6 migiimitE LT
3. ADD/E 3 1 miE@HFLETHS. 257 5L,
BKENTILF B2\ es, CE,CDY'>1. 121 THY
b) REIELEV. ZZIEE0BEENENS.

ZATSEI, 1 mBRFELE EDY b 3 &,
CDy>1.121 L iz %%%, BERIEIEEN L <—ELE
1cE#EL. EDY BRNESNB. Zo EDY 5y L
EC ORIy S, HEMSBAT <L, BEE
NHIKELe. EE 12oWT L AEOBRSES 3.

T oELER, ZhZFn EC/D/C, EC/E'C TH53.

Zfta) B2MA 5L, K6, d) BESND. L0,
T, 35EBRLLTBL.

1 {5Em

K6, d i2BW\wT

E,, Ep, R 2% - B2 HERIRH, cay cp %
FAtefg~oLEOR L L, ZE\LE2E O 28
3 LyO,T, D=ZAFaMm L TIE, OB TIEE - 2T
HWLT a) REERT.

Bt 1 migico %, DLy=l, LEX,

OOo=00’+0'00=981><—5%35+140=358

AT,—0.585 _ 358 o _ 0.585l,482

AT,  1,+140 1,—218
AT,_ 0.1950,+27

3 - 1,—218
c4=0.974m

o pa_ 0.1951,4+27 _ 2.435l,—600
¢p=2.63——7"01g 1,—218

EA=7'-ADE’C=%(140+1121) X 2. 63=16587

Ep=T+ly+140) AT, = (ot 140 O Bl 441,

Eg-cq=Ep-cp

1658 % 0. 974
_ (o +140) (0. 29251, +41) (2. 4351, —600)
(I,—218)?

Iy, =xHERT, Lh=1728kg
INTREN—DIREL, MWHEIRICL 2EELEO
FEHAS DA A

2 BEMR

ARz B\WT, ADL,0y, 4E'CO, ®CEIZHNT 3
T—xv h2EBET2L, DL=1097kg ®183%. *
. 24+ F ADE'C » ALOC 2E%2 5L, $aE
AT T 0T, Rlid—o oLy, DL=1097
kg ASE T EOTRTRME &2 5. —BIT#Y 2 L,
OC; M #EY, DLO, L E'CC,Oy DCRE—X
Uik, BLLT B EIETEETH S ZARTE,
DL, OBEME 17548, DL; rihigias, ARE 2L
EEF B LpiTE B, ADLO, L O0EC & —
A2 EEBTNE, DL,=1798kg %, ZHLED
R ERTHB. 1~6mOBHEIZIGU, LH LB
& o BARBEGEY S, 1097<l;<1798kg TRRE XN
LM L EHE,  ZNITHEIST 2B 2 - T
ALOC; O+ EDHsHEST 5. ADE'C Lot
BIFIIITHETH 5, O 2ITFEN DM LT 2HEDTH
Th b Li<Li>L, O C<Ci»>T, T, FEZMH
£+ F ADL:O, hei¥, BHEMELE E'CC0,
LY. I, d) OIRMIE & LICBETE SRR L,
BEE SR TRITH 5. CC T, FERLER, %
O BEICIRARICEE T —E T, b) &2~ T
b, GREEEDA #=X4TH3. LT
LM :

3 BERoRLi:
BAORSHOEML LT, BEEKT o v 7 OFEIE
e L, BERORMEES, HaIERALZITH
W sk, BEAILEMICE S, FROoL, ZHt
WX 20805 5. KB, » 7 BbEE Lot
PebNT, WRICHET 202 R 5. MHEICEL S
L, WECIRSAIEAER 30T, BICRHHK
LV RalE, I T—oOEELEEREET 5.

1) 6 miEIRA 2 A MR L E M & R 7205,
BETEUKSEZENL (425B) 5, #RATIRHE & 3hic@m
U, SEFT B 2RI, BRI 725 &5
B,
.2) BEEEE A D, Bk E EO PR —101
kg/m' 3 EZEBHE NI, MANI L EABT
» B,
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FAOEROAIETHE, BRI, FIoRE 2, M
M= 20U %, WIIZBET TRHATHWS 2 L %.
LN - 7R V) NETH B,

13-4 #HokE &

1o s

v 72, KITEbRIEAZE X w0, 2o
Fhfz BNy 5.

(1) sk, 100 mm oK SRR A3 5 EF 1 o) #
FERZOT, ZNEHUEIC L 5 72 BB - XhimtE
s L ORFERI A2 2 HIY LT 5.

(2)  HUK &IRFIRRR A V2 PR 5 BECRZE 358

(3) BISRBRIZE [he & 2L ol Kz
ML TWa.

() BKIEERL - S - BB O AT,

LI EASHER R O (N DO KBTd 5.

2° RUKITHE - G

100 mm D%, KRG THE S 2 2 &1L~
PG ooT, WPIHMERUK 21T 5 72 2, L
% 50mm 2 155y LI ¢l & BRI S5 I2HY L, s
KEZDBORENT LITTFH I N B—mldE
A bAE,  SSRNE 2 b S 22 RIS, %4 950 mm
To. I TEWmIIE 100 mm & 3. BHZ, R
—FRIZ 50 mm N L 7z,

TGS 2 D T 2,

(1) BBEIEIML, WKL W b, ST
Mz z @ s, $itg, FiHo—82HLTLDY
A&z 725, WIRClE, 20 cm B3RS 0223
HHDAH (FIL6). FkbEEhzk 2 L, 100 mm
ks, X 20~30cm 123 ST A TOA .
150 mm 1235 ¢, 50cm FCHETEB L /2.

(2) WEKIZE 2, ¥ 5 2AEM ORI A5,

B L BB K - BN

i
s
[o2)

A\
Vs

o ;
BT ki

T X % (il

T IR —EKEB RS &, kL TRS
MEZ 2. IRAEHTHSZ L1232 (HET).

() CHRATIBIREY, SOAGRME—cy v 7 —1k
KEEAT. BERRHEETITI 20 ) <, s
KU LRv. & 5 2P ORA 23, SLAT OR
frz L cEE, LKL ABTRER LR - T, &
4 5.

30 hEZME

M5, a) Th%. fiEIiko -, MokdfT
Bt O L FEOREINZ L% 7 0 o b L7z, fiukid, 10
5259 > 511305y 12, Bk E B Y =[5,
PRI b & A T Th L.

19 Hifikfrd& 7R, I {GE R L 0. 73t/m? ¢k Iz
m#E L, 0.81t/m? T HOF ML 5. iz
[l SCh 2. 2LHEII0ME, F 1.02t/m? 1258 - <
W3, T, UKo CTHI IEgnaE, £ 1
HIEN CLER TR 6N, RIS 5 &
MO LEH Y 22 &, iR OLE LE<Th 2. i
#d 0.95t/m% IRAKEFR L IEZE S v ld, Iko
PASE S D VIRIECH 20 5, &l L 7=

4° HELRZENL

K7,a), b) IZRYT. Lz ALY, K

=)

10:3511:20 12:45 5 S ([ 2
15:4510:37 B-1)11:40 12:10 (41510 1.“’(')‘6&"‘52".’1)(‘;'"‘?30
I 849 10 : 5 2
D oss
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Fo.4
)
706
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{ir1.0 4 .
& L1040
1.41 11%00 12:10
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THHAENT, B S EE SN, M
HIEN 255, SPEIIFERICEBI LT\ 3, b).
13.5 HEKRE
wwwﬁu,lmWfo&Wibmfé.ﬂwm
S A KIETH B fminl, RG> S5F910H
HMLT,ZHIHMMMZ I ARG 1.16t/m?
1255 T 5. PEBOZIEK oW <, ik 0. 87t/m?
ZieC L09t/m? FCHE L2 5T, Sl -
7o BECR AN E, LR OCHR EALN D, R
1, ik NS 0.29t/m? &4 < il
ZNALEOIRIETH 5. Al TR 2 7oA S S
%k, i - RERRGEEE BB L, FRoE
LY S, A,

(1) oL ER, fETL v B A2 H
UW#ﬂmwb%éﬁ,,‘mmL%%#,ﬂUL1

v 1 H29H oz E K EEIE25. 0% ¢, itk b ok

HiiH 30mm O H - 72, FERIY H O EKE
Brax<.

(2) il - FERRGE - foK - ERRE R L, e
BERIZIEHE OB X 2 LT\ 5.

WO U (ED 12, RICHEREIE L
LREA T, RIRLEZFFAT . 2 s TRANET
i, LEEIEfThN . ZOZHEE L 0.29t/m?
<hD

BT BIEEBIRIE, e Fov s Of & LT

(?2), WMz bid- T,

13.6 KA

2HBD2H 3 A, MLz hr»rolidisrz &
[Eiddt % K5, b) R, MEM > 5BEET
2L 720

b) 1d, a) OIFFG &I N E vk o,
2 OB B EPREEO 109t/m? 122458
o, I 0.87t/m? b, F&-L 1 miif O (IGH: &3k

. 2 OBRIEA—OFWE . O, @0l.02,

t/m? & b) OFEBIEIGEOFRIXE—722%,  HER
HRTH-T, BEDZNIZOD 0.95t/m? 125G d
%. 1.09-1.02, 1.02-0.95.

WOt Z2HRELTY, FHEOERIILST, Zh
ZIMY L2 &%, BERICHE= Lz, 22T, AL
AR ERICERE S N7z, LRILGAREICL 5, Y
TR B 5.

13.7 RE S 130D

(1) BRI fE L 78, » 5 RofEihE & L <
OFFHE X SR U 7z BEARRIE ORI, i X
WEERIIC X B, BER ORI RE AR IZ o TEAD L
T oAMMAEZ, WDOFARRA & LTRIFILE 2.
s TN TR, LERIEBRSEZ 5.

(2) Hok BEED 12k BukEREIHNE, K5, a) ®
THEOWL TH B, —lLOmHNITIRELS v, &
AR I 3 < Wy, 2 ORI OB 2 511 2 4855,
NI TE T 4, Z O TFToLERRATH
3.

(3) GAHAITEREGL, fukoniggc 0.30, 0.34%

(4) B oRERE - LT3, @oiE»ic, Hib
PHO, ¥ I AAKOTEKBGRE, BEITXETHD
ML FVERwoT e L TEL.

(5) Moo Z iz s,

BAELT, EARREIZBLEE GERL<L
TWARWOT) &, HIEEREEL AU, B
<bh D

WOKERBRES, R oO—MZUIN S Tz A, 5
E6 DL 912, Bl EEAEICLD. Z OIS
< 2L, KRy 5 20T CPTWS (11 8).
B oMIR Y, RRKRY 5 RITE, EWVWHIIELE
Fio 7z, HUTRAL - BKIE D RZEIR 2V EE, —pil]
izt ) ok, BRALOH Y JaT, KRy 7 2 kit

B8 Rl

* OKBO LD HEICHE R SV E LU THRE,
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BIZR 5MIZ LT BERBEKNBEEL TV EDOTH
3.

13.8 Bmi%iReEt - #5588

HIE (2) IR 22O OMDIZED 2, VWD X
b LIV WSS BRI, 7N, Zhid, BrAakoM
BT, HBRAEOW S v v 5 v ORETIE RV,
EBIITES . 2y 12id, 1.2mm Tfff- 72 5 X
BANTH 3. v 7 2OMELIL, SKkH30% %%
BLANY B 2B, WUKEBRTIR, EXEOBAR
Wi, HESROKBHEALEVWEY, €=
N—RHELTA, LRBEEEENEZV. Zh, S o
3 VERBME L\ 5 5. LEIR, Kb o 2l
FREETHS. 22T, BEBREOADY vy
BKEERND L, BR40.8%Th 3. BARDRIZ
B TWBDT, HBMLEHICARRELEAL, 8
FBARBLESE LI, LBRT3HREVH D L.
ZIT, —20EERBAL LS. “BHKREAD
TEOSRO LY, EREOLTIiRL, HEoR
HDOEEIZFET 3 &

X5, a) T@2EARIEL, 1.16%1. 02ic5|FifF
%%, 0.87-0.73, 1.09-0.95%, Bk - H/h - Bk
BIETER, 2F@ICER 5.

3
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b i
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-

[2:600+—— 10,000 S|
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e
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10.6(mm)
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3 \ 10.2 i
. \ U]
o £
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, i — i
’ H
. I dog
.,‘“ . ]
—_— 4,000 :

X8 BEHEEZL

HEREADOLFELRVOE X, KSETILA
» BIBREREZVOMBICRT 525, BERIZW S
v 3 v OREMED, HAFRE OZLT, #EF 138Uk
1082 T, FTOBKIIEZENTVES. (2)0,
TPRBNRVDIZ, LEREE 72D, 7 v

s Y AKHOBKIZHELS, BB LHE LET.

B TOL S 12k 2.

WHEIREAITH 20N b, LEDEI, K6, c)
DAECTHh-7z. YL BEMBET 0 o - B L
A - BHAE - L - EERESE 0BG T, 1,
% DR DRUFEHE O—> DEEAIH2RT. i, B
IEEH X ORBEEEREL, FREMHLIZZHL
E<Th 5. g, Bl v, e
HIRETE 3.

TER, BEFORRBR, LOFEHROEHRER, W
Ty NEVORERED, TR/ Kkikp=a
DRE DR 2>, FHOIIT, WA - BHZ 0o
BEPET B L, BRIz hIEU T, BEXL
MEL, TE*ECHSHL T, TERMEET 3. 13.
6 1ZEC L7z, WA - RERDARE - MR iR RB
WD, BT, “BHROTIEBHEE5L232
LBV, HETHEI» 0.

O:S(mm)

K9 BFUKFEEN
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8§14 tLtmEsEEE

KR 52D 3 4 — bVEIL, SREICEYT2DT
TEEH O OWELBEL 2. T, RERH
DEW®ZEHE S HLVWDZ LIZRD. ZOLE, Bt
BEDOREBEOHBE2WET 2. LEX /L.
o TEBRIT, TEERE2EBESN —RY 7 ADH)
HelRa] HEIcn s X8 ICHIM L BEEEEEN
X 9 12 B3 DBE KL 2R L 2.

1, 2, - SRR 4 — b VR, R ILE
Bl AHRIES THBBEE T, 2miEEit, BEESE
HHSHIBYT 5. WEBEAGICED s 5o TVB0
T, AR Y 7 ZAHPUCRIAL, XIZEARR T e
v D7V ENHE - T, BESERDTHS. ZnHt
B L, WEET eIy 5 2 BIZIRN, BEKIZT
LAz, BEMEBRIEGE 23 7 2OHOER
W, IRAE 3 mLl Lk, FE LKL, FETHOLOR
b, BRUTONTWS. 2L, BEE BN
BT EIZENNT, FBREET 2BLOHE L
HRD. ZoBRR, BMEAPRLRZETHSS.
e, vI2AE—EORREGL LT IRMBEFEL
2.

W OLZEHICo X,

(1) HEBCEEINDZ kL,

(2) BLAREBITKBHMALT, &7 AHLEHE
»iiFhig,
S 20k 5 RiE T OXNEME, B Lt
<hB. Lihl, YrEOZOEDH T AL, B
BOHRBRYEME L DTH D Z LEHENZ.
HWEBRERBRIL 2. BTBXIE, v 7 X OB
WEEHL»IZT B0, BLWIZ &2 L7

§15 HE_HIO¥ER

§13, §l4DHEKIZE » T, BB LIy 5 2 DREL
» oIk, BEREERSHEL, BHXIIEENERNTH S
L, #5200, BEEEICET 52 L, HAT
bhd. ZOMBLEHOENTH - /-

z2 £ X B

Q) WAREmEMN: ‘v R YIEMAmOREE 2%
#, JSCE Annual '73 $—% W9 - HiiibaF
DBRE/A EARFELEE 1973,

2) FMREH: KEOMEBE, KERFEHEE No.b, K
LR ERA TR, 1978, 3.

) ERE@ERX: 5 2+BOREFMEE (JI%EH - K
FFMHE), AARE L 2 - HEZEIRE,
1967.

@) #FLTTHF - TIBES: EAMics T 2 BRBED
WG, XRM® s, 1974

5) WREE: AMERICKIT 3 “U 7R ORBE
+iconT, ARERARGEMZE®E), 1971.




