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METHOD FOR EVALUATING PERFORMANCE OF TESTING APPARATUS FOR

ADIABATIC TEMPERATURE RISE OF CONCRETE
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By Yasunori SUZUKI, Shusuke HARADA, Koichi MAEKAWA and Yukikazu TSUJI

There is no reliable method to evaluate performance of testing apparatus for adiabatic
temperature rise of concrete,

This paper reports measurement of specimens of different size, measurement for a
long term, repeated measurement and measurement discrepancy among testing apparatus
of the same type.

Comparison is also made between the time-dep perature ch in mass con-
crete and the experimental adiabatic temperature rise under the same concrete placing
conditions,

dent t

The series of tests has revealed that not only achievement of adiabatic condition in

testing apparatus, but also comparison with time-dependent temperature ch in mass

concrete is necessary to evaluate performance of the testing apparatus,
Keywords . testing apparatus, performance, adiabatic temperature rise, FEM

1. FAHEZX

TAAVIY— MEBYMIZOWVTIE, BEOUTDID
REOCHEEZTRIL, B sFR2H 5B, —B
KREBIUCRERAOEENTOATVS, COBEE
BBV CIE, 2V 7)) - LORRBELT, 2V
- FOKEBEE LRESEERAV LN TV S,

a7 ) - bOMBEE FRBAEIFE T 5B, #
KREVBELER, Effxh, ¥BRNPELONTELR
Lhhbhod, ZoMRES TSR EhTE &N
Wz, 22, RCRAFS LU JCLISE D kr#h
BEFREOEEEORIE 2 - 1R T — 713, HE
FeEB L UHABREEHEROERIZCLY, »EDIESON
TETH> e EMRE TN TWVBY, 77, HEEE
THRIABREBEZ DL OORERBRFEIC OV T H RIS
=V AAN

FPIRTIE, BIELHAEE ERESREBII>VT

*ERB FREAY M) HEEBERtY Y —
(T274 ApHETHE ZET 585)
*F2B T FktrAY b)) BEHEERtY 55—
(AL)
= EBR T EREAFEBHE I3t ARI¥E
(T113 XEEAH 7-3-1)
Pk ERE I BEAFHE Tys@sTes
(7376 HEFRAET 1-5-1)

fTo rEBBROHERBR L, TbAThEa v
J— FOREEZHER—E UTEBEMD 20 E2 NS
THERYMHRBGOREBELNMER FRBEOHEE
EVELDHTHRETLHHDTH 5.

2. BIEOm%

bHEIBI a2 - FOKBEE LEBICET
HHFIL K0 FRIAL SMEINTVS. LA LAESS,
M— U1 BBAES SV Iz0Iz, SHREB L ORHE
KE-T, ALY 7)) — | OWBEE FRERE
BlXEbsI5THBY.

F1z, ABEBEOHREOBERFEDL, SFREB LT
ENECE->TRRZ->TVS, 85513, BRANNERD
QY —x—5 -2 HBULE—BOKBBEROABRER %
EBELTHBY, Z0MHEE, KEOK#ATY — 4 —F —
KEBEERKRUTERLTWVSY. BIHS X, THK
ERIETh 2 —BOKEELORBREBLEEL, #t3Kk
DEBII—EBEDOBRKEANT, 20%3~4HEAD
HREXEEBEONBRELAAET 5 2 &ICkD, HEORSE
EfT-oTWAY, B, Foarr)— HOEKHE
BAOHBEE 2 ABLL, RBOBE®ML, 728
HAECOREEEL2RDD ZEITLD, 20OREE2ED
fz. Z2ULT, BREEESFEOIY 2 - FOKEREE E



82

HEFZHAREECAEL, FORBMRERRELTL
%9,
—F,wAar Y — MEEMITB Y A EERES S,
EEMELREINTVSE, 20ROV S>LORET
i, ERREEIhTVWDIIVIZY - NOKBEELRE
ORBAER I, EREVOREAEME KIBICTES &
OISR INTNBED,
hEcHAVWLhTELIV ) — FOKBREE LR
REEBIX, F2a3v7)-FOLHIH LAY ME
Mo, HBHRKRABE LRESS NIV )— b
ERBELTEL. ULhLAaNs, 8, RCiEEyT
BEVUOOASREEE Z->TVE LD, Bl Y b
B 300kg/m* BEL EE LS HBNERETH Y,
HEpEEE a7 ) - bDPFELZ V. LKL T,
F— LU BRFESELINTOENERIRTIE, THA
EFhdar7) - FOREFMHEFER—EL, HRRE
EEZONBZARBOEREYNH 5V ITZENITET 5 KE
HERKTERM L L BERE S RBREE TRIE X 2B
REFTRBLZHBLT, 2V 2 ) — bOKREE FR
RREBOUREEZHEI IS L LMNELEbDRS.

3. RRICHW-K#EE FAEREE

AHETE, B—1IRgT2v27)— NOKBEE E
REBREEZAW. ARBREE L, EFOPHLIE
EULRBEBETHY, AEH 60cm, NEH 60cm D
FRESEDEEBRRAETARE Y v 7 v b %, Wik
ARG SICHRERICES 2 &, #EEKoPCERICEE
Vxry "RORBEOREZBEH €T, #EKEEHEA
REEIZHES, IV 27)—rOMBEBEIREZAIET
EROLDTHHON, FoB, BAT30°C/hEES
BEULALBEORMSEICS, Vv 7y FROR
BoRE#BHI ¢ -0, EhRBEEEREMA,
0.2°C LINOBE cRlIfBEMaRIC LTz, B, #&&Kb
S U ORE L, BB &E (JIS0.28) ckiliL
T3,

Bl LTI, EiAEROL. £, BtV b
BHEZ L poDAXBENEL, HRAEBE LREOMHED
100°C Ll EoBEBE L BHEICSH, 2v 7)) — FOKER
BEFIRENSAETES &SI, KOEPibT)ay
AANEBEELLLOL—HEIELI. T2, KEER
®B I, HBMOBEATHIZELE THAE—EH
Bohad koo, HEAFoTEE, BEENF 0 TH
XAH830cm, BLUERERH60cm THE S H560cm OMHEE
D2BAVIZ, BEI vy NTE|ANTESLDEL
1.

#37K - JIRH - /)il -5t

4. HBBELABCHEBERITHERERA

(1) #HREEOTEORE
HEREOTEVR I ZFAOKHMEE EREZ KD
LOMNEA—2TH5. ERIZAVWLZESE, T1/HO
Clvc, BfitvAy FEHNMIBOky/m OBETHS.
O &V, EEM60cm T, & XH60cm OMFEHR
Hiz, BEIFOmTEINIOmDLDIZHNRT,
FNEFNOTET2HE, $2bbEEPEF{EAEL
oTh, AVZY—bOMBEBE FERBUERKTD
0.5°CEEREWEERT I TH- 12,

(2) HBRKEOHIFEHORRL STICERERD

BEM

SRRV ES Y FEXA Y b ER-ZELT, BIFA
FIBLKUOTIAT v Va2 2BALI3BIRDOEA Y
PRV, EBVECRIESEC20avy ) —bizD
WT, fTMAXEE%20°C £ LT, fBREEOHRYE %

-t 2 BRI (FER6lom, PIREE0.Scm Bt PIEESLom. I"i?ﬁiSﬂ.St_:n)
Wit (BB l0ca) 4 EEEYA-(WEE0.2°C) 5 EEEER
hOBEHETE (WE£0.2 0 7 EEESMENE (WEL0.2 C)
£7(1301/min) 9 HOSSEE(GKW) 10 MEER0L.5KW) 11 §v7(801)

E—1 ERE ERHBEEORE

o & o —

60
o sof
w40l
b
4 30t .
o SRR
3 or ——— $60X 60cm
B ot -~==$30X30cm
0 I 1 L
i
QA,M
®E 0
Wesl o,
0 1 2 3 4 5 6
AR (A)

B—2 Ru3HRGTEOHMMRE AR

1 FRIAWEQCI7VY-bORE

P O ] 2 YN
wre) | (s/a) | & [erst|@mer| et aenim iR X
arsy—p| Ct|42.3]40.4| 148 | 350 | 736 | 1113 {1.750{ 20.0
avoy—+| C2150.8(39.0] 132 ; 260 | 726 | 1164 |0.650 20.0
arsY)—k| C8 {50.0|40.6| 150 | 300 | 760 | 1:29]0.750} 30.0
ENLIN M1 75,1 — | 226 | 352 | 1525 — 10.106)26.0
oY=+ | C4|74.5[42.1| 158 | 212 | 812 [ 1118]0.425(15.2
aAr2i—b| C5144.0140.5| 169 | 384 | 707 | 1078 0.960| 26.0




avzY - OWBMERE ERSBRKE IR AR RICOVT 83

BRITHIHIL, BORUERZT-72. REHM
14BELE. BEBRICABVEMBRE—T5Y9, 1
PAORREBVCEREERL 2.

B3 i ReTEBRERLDY, 1HB L 2RBORAER
BRATLICOEZULIAUTHHT, RBOBRYE
BRIEFTHD ENZS, £, 1RIEBLUZEBED,
A% 10 BB IWAEE ERBFZ & A EEILL
7V, VHYRHEBREERLTVS. Z2ULT, Z0R
A4 EMEMEL T h TV s,

(3) RA—%17OHBEBEOBTERE

F-1HhOC3RTRED2Y 7Y — b EHWIE
AT, ALY 4 703 BOEBERICEOREORENE
L2 RULIEOHBE—ATH5. 3HEORBEBD S
L2851, BELUTKERVWTED, BUD 1AW,
YYavA4 VEROTOVA, £, SRORBREES,
HIEBTEOBBEBOWTEYELIZBDTH 5.

B LTKERAWE 2 EORBREEBIC XA PEMD
ZRIEBIINEL, B—4IT3zh50KXNVHORIE
BZRLTWD, RA—7 4 7OBBREBM T, k&Y
YAV A NEOWHREZEEEZRODTVSIZE 2D
5%, WMARE LREBORBEIYOCOaY ) —
MZOVWTAREMRZBLUTEUEEEORER, &
XKTH1.5°CTH -1,

5. xBJ7Ov /RBREOEELRREDOHE

RBREBICLORDzaV ) - NOWBREE ERE
&, ATMEES 20cm ORMEAF U — U OMFEM 1
BLI2mYBORB 70y 7 HEREORLERIZE T
PEEBREE OB 2T, EBRIE, Bfytx v &
HEL, POITARBENENEVILVERNT, X
v N OKIBEAN SR LBFA, BIUOWICEMNEX Y b
BHHuL, POMMABBEPENI Y Z2Y — 2RV
T, kXY bOKMBASER» ZBEOHS (F—1
OFROM1 EC4) iIZO2VWTIT- 1.

avsY— rOMBREE EREE, KRBT 0y sHEK
EOFLBEOERBEMIAHECRLIZLDHPE—-S T
»3. avr7)— b OKBRBELRER, TAH#3H
EHE T, BEAREBIIEEEnERbhs 7y 75
EORLERIZ BT HEEOKRBEIIXN LT 1.0°C DL
AROBHEICHE > THY, BEEREBECBOHTIZEE
—BMULTVBEENZD.

BEFFBERCBNT, BBREBECLINAEE LR
EVABT Oy 7 FBEORNREICIZIE-RUIZL S
EWVNaT, EBIZEFDENIERHBEREOMEEFT
HBIERETELRN., B¥LH, EX20cm DA F
T-NVOWNBRMCHBELZ 1S 2nd 7 ay 7R
ARGEENZ E S, HICKEM %8 U TR ET S

EUTHBY, ZOXENSITA»EZ2~3HEZRATSH L
BACHESZY, FREBICLANBERE FREBOKR
BEOTREISERTELEVWISTHA. 22T, R
EBIZLD2v 7 - bORREE LREBOSKRICDI:
LRMEEZBE T B-0IZ, FOEEANT, FXRT
Oy 7 RBREANOREERFLELE FEM@ITic k0
EL, TORREFERAEE LB 2.

FEM fEtr ¢RI BB, BYEEER a 20T
FTARTERIZEORDI, T4bsE, TENVILERIEO
v 7 — b ok, GLOVER Iz kv, BAE
E#%60°C, BKEBE# 20°C, A BOBERE% 20
cm & UTRO . s, EnsvEizizarysy) —
FDEBERMBOREEZ, FAFIANTREREBRAES
ERVWTRYD, ZhZhoBAEIEGLVEELL. s

251
(|
s /
£ /
-l — ®1mA
= --—-®z@8
&
-
5k
0 1 ) L ] 1 L 1
0 2 4 6 8 10 2 14
28 ()

B—3 B#RBO#EH s L UHREROBRN

WiaRE 2R ()
S 8 2 8

=
T

=

O ST T

R (T)

<
o

3 4 5
A8 (A)
F—4 R—-OHBREBEOR®E (RAELR/ME)

KuparaEads

AARASEOL L RS
L5

— BARE
23
Yo% s & 3 & 7
2B (R)
E—5 2mIA 70y o REEOROREORMEL & HE
ELAR




84

BRI, FROFEIC LV EROITK S 18 IKB R &
HE, BIO0BEEZAVWT X (1) KkBEELL.

2Z%, A REER (kcal/mh°C)
¢ . H#h(keal/kg°C)
A BB (m%/h)
o EE (kg/m*)

BEER o 1, KMREEDPRBEZBREOTay 75
BRIicHONT, BAMSIZIZRT UILEBONBITIA#E
14 A% 5 28 HE cOFGREOHEMYS, KAlED
0.5°CoO@BMBINNES L5, FEMBIFiIZkV a=
0.425kcal/m*h°C & E 1z, Liz-T, BMiEERIZ
av 7Y — FOREE L GEBRFI, ERNICRLLHN
OB L VBEIRIIDOTH S, ZhdDsk
R, |—2ICFEDTRT.

BEMGFONENE I, 7o v 7 RBREOEEES
HESZFICLT, HBRANEO4 501 & L. HEiE
EKEE, BEEBEREKREL, BEAFO— Ll
BREH23F, RO & IcEMBVEERICEBEL T,
ZOHELEZRLI.. KB, EREZAV. B,
RBREBLVBOAIa 7Y — L OKBREELIRES
R OB E L CRELRICETIED R L, ZO1HDR
ENSErLTELIOT, EAHEOBARRYIZY D
BEFRBIBABZ2ECT, 20FERHUBLELTH
AR

2m NAOKE Ty 7 RBEOFLOEHEREIHROR
BEEAMEE BT EORRELERLEZOPR—6 BLY
H—7TH5. &b, KOBREPERLLIBEKS, &
EERIL, KNRBHYPSELIBE EB—OEEREL 2.

KARBAS 2R LIBEICI, REEROBEOBITE I,
FPEIERLT, BRTHH1L.6C UIEENEL
T, 2B, RESRICH T 5EHE S BIEOSEE
3, BWHEED JUHRROEEBRZE, 351I2Ih508
FHEECEERFE2ERL TV RV ELERERD
n5.

KUORBASBELHZBRICLH, KRBTy 7HBEkO
FuLER B L CRMMBOBRE ORITEE, FHRFEERL—
BLTWa., 3512, B8 RTHAERCRESH &
v, BEORIERZ, EAEINFEAOLETRL —3K
LTI ENRHLNS.,

6. EEEMNRELRE LD

A7 Y- tOMBEBEELREE, B—9ITRTED
K1BOBIRESIE, 11m, EX24.4m, Fan
Tm ey YTRFERIY 27 — FORERBE & H#t
L, Z20EOERAKZRET 52, 1B, BVESR
10 CsTho, TBRBITBNTITBRAT ALK

ga7k - BRE - FH - it

av 7Y - bER—OMBE LURET, LEbR—D
TAZBE LV RERE FRERZT > 1.

avz7 - rOHBEELREL, ALK 2~38
BEEFcOITHBRELL 259 OHES
No. AOBERBELEZHETCRULLOHFE—I0T
5. avyY)— bOKBREE LERE, BE ERBE
KBWTRAESANo, 4 OREERENLE ZTIT—FL
TWaBY, KE7ay 7BBREDBES L0 LEENRR
k&L, BRTH22°Clast. PigRa vy ) —

£2 XBITOv IEBRBORISMEE

BAIRG BT - ODE
w%O greay kol PR
P R A

] \/m2nrC
N PN P R I (e

FRRAY| 189 | 0200 | 2185 | 2.95 | 0.425
juams | 2.02 | 0.247 | 2300 | 3.55 | 0.425

gn

50

40 w0 { RN
-~ WRHiE

5 ams { T R0G

05— 776 20 24 28

’ &igﬂ#ﬂﬂlﬁﬂ)
E6 2mIAT0y s RBEORERITRE L XM
AR BE L BE)

REEB—

g | — WA
woss (g RAS

- WA
mr om0
0 NS PR SO R .
0 4 8 12 16 20 24 28
Eawm (1)
B—7 2miAF70v 7 BRGEORERITHEE & NE
(KSR I2IBE)

o KMEMHSBELRE L AKMBMHSBROH1IBE
200 4 *

»

N
2 »
i

ARy S
[ ]

L e ) Y 3 4

ma (em)
S
=
T
I af L ST SN e

»
m
R N

58
20 30 40

28 18]\
0 70 80

3

a2
-

50 6
iR (T)
B8 2miuliny JTERREORESH



vz - OKRERE FREEBREE ICBIT 5 HREEBRS IOV T 85

MEMLI-—THICKVITBAENZ kPO 7)Y -}
THY, RSN DEPETEUS I & HEENDPR
KELB-ZRAEEZHNS.

iRz 7 ) — rOBFELIBE T oy 7 HEE LR
BT, mesligRBculsn. #27, Bohicar
7Y - rOMBREBELREZRANWT, BFEEa 7Y -
rOBERKE FEMIZk 0T, 20HEBEEE LR
BOSKIChIz 54 ZRE LT

BrEvEE FREBLUANO T Y 7 ) — P OBRHEEIIE, BT
FEOXBMEBEICLUTED Y., 12170, BEERI,
5. DXE 7y 7 HBREOHE LRI, BHERETEH
OWEHROERICMET HBPER No. 4 DITIAAE 14 B
O 2HOBREOCEMEOCETIEIC, HEEMSL
0.5°C OEFHAMNICNE 5 &5 iz, FEM@ric kR
fo. ThoOBRFEEIIRIIIRTEBOTHA.
BT EME L, EROSHB LUREROERED v

35,000

RAEME A

(a) B ROTFELE

ol
T
1
1H

2|
2|
2|
=

(b) WENORE WELR

g
E
g
g

firilk
90 HRER AR ~
80 \< ---------- —.—
70 RN AR R T
Beo
ﬁ 50|

T & 4 G
AR ()

B—10 BhiERPOBOBEOZNELEMBALELAR

Bxaroy—~t
H.W, L. Etr3io LT -3-°F=3 -
g 7
LWL
Xshar2y—t A o
rd =
<
=
28 Sl
Li] <
[ | 11 4
4,000 400 4,000
(Hifizmm)

E—11 BhigRa> I V- FOEESTIR

sY—bEELHDOT, BN RRT &> 5EBZS5E
BiTot. BRELEEKEETS 2 2) - b EEE
fE LS 5 CICERO L CREEBERE L, SHICER
OLEL Y 4m THOMNEBTEEREERE L.
BRI ahsd EETIGEOBIESTIX, 208
AHOHEHSBREOCEABICEEICRDM.. 727,
B cEB—1 ORI ERSE T, Kby s ) -+
HoOBRERITE B ITITRERE TTY, ZORAD
AEEEREERD . WL, RIS CERSYEH
1TV, BREAGZBIELRE, COHELDNEEE
LTEx, BUBNET-1. 486, AREDB LUK
B, EAELBEEREERO TRV,
PRy 7Y — FOBEOEAEE BT EE D
ERULELOH, B—123L0E—13TH55. 2hb
OREY, BEETHIZFTEL, EETOIMAADEK
EBABEDONABEEFHICBNT S, BEOEMEE MR
FHREEEEHRS —BLTWAE I EPBH LN 5.

7. #& E ]

AR T, TTEELNAEE FRERERICS
WTOEBREOHEELZBRE L. Z0H%ITH5AENS

F—3 BRI IV — FORERITICAV - RIS EE

] ] L. | L
HER (kcal/ w CT) 715

arv sy —¢r BMizMHE (kcal/mhrT) 2.4
MU AE (100 /hr) 3.36

nER (kcal/ m C) 650

# 8 MiEBE (kcal/mhrC) 2.0
M HE (10 e /hr) 3.2%

LR X (kcal/nf hrT ) 50

0228

0 ‘i 8

12 16
EiResM (R)

B—12 B> 7 V- bOBERFERCEME (201)

(RS EIL) £ ) |

o 4 8 1z 1620 2 2
#EER0 ()

(B3 BHERIE VY — FORERNBREXMR (20 2)



86

avy) - rOEFEER—LEUT, EBEYMDH VI
FRIBT 2 AREBRRORERE L HREE LARL
DORBET->12. BFFROBEL» 5k, LTOMRHMHE
sS5hic.

(1) BfELrRBREBICBVTR, #EREkO~TES
BET8ELEE-TYH, OV Y— FOKMBERLRE
BBRATHOUSCEEDEUME U1, 2,
BB FRBOBMMSIZEAEEULEL LS, TR
B11A»S5 14 A0 4 HEICBWNT HEEREL T
X528, A—MBEBLOE—ITA»BECRREZRY
BUTERBUBAORBRERICIENICOBER
UhELZVWTE, 3512, @—94 7ORBEBR
i, 2REPBEZBLCOEW, BATLSCTHB
ZENED NI,

(2) I5RAENBaV2Y — FOEREER—& L
fz, EENDH B VIS ENICET 5 XBRBERORER
BEEELLEREBICI L VAE S W HEEE RS
DR T, v 7Y — FORBSRELBEL LU
RpEFBES, BREE FERIMEAROFLEORRE
EIF—BUz., 1L, HRRE FRELKMENOSD
DERORE & DREE, EREMOBEOHHABRR
ki ka<igot,

(3) avs)—LoKBREE FRFREBEOMES
FRTHDIC, STbRENBa2Y 7)) — FOELREEZRE
—& U, FIFWRIREEE & X 5 W B KRR, EiS
BYPOREBEEOHBEITI & EROTELER
THBH. 12120, BEHORNTEICL-> T, PLE
THMBREL RIFT 5 EHHREE 220, WMBEE L
REORBEORBELHE TR TAIEFEETH
3. 2034, FEM @i L 2 IEA KK OB ERR
BILOMRMHE S EREOLE I, BhueFEThds.

#H OB IAPREZTOKCHLY, RRAKZERBN &
PR3, AR IBS, CHEERESE L. F,
FELx > b (BF) BERCBEK, EEFMNFKICE, ER
OEBRWXIERICHI-0, B IHE, TXELEE

#hoK - RE - Bl - L

XFEUN. CCRBELEHOEEZRLET.

6)

9)

10)

11)

12)

13)

e # X W
HLEE - < A3 v 7)) — F OB HHEENR ORI,
AL/ E, F3728,/V-5 pp.1~16, 1986.8.
FERRE-BHM B av2) - boiBREE RS
KT ABEOHERBIZIONVT, XAV 2 )— D
BESHREA I AL CET S II0X Y LHLE,
pp.1~6, 1982.10. :
NF O FENBREE LRRBRAEORE, w2 aYy
7)) - VOBEBICHBEA =X LIZBT 5 a0F T 4
&, pp.7~10, 1982.10.
BERN ITAABESvy RV 7Y - FORBREICR
ETREBOWME, LRERBME, 265, pp.5—6,
1955. 5.
BB 5 EHBE: 27 Y- FORREE FRAIE
EFICOWT, 2 v MEEAER XIV, pp. 317~319,
1965.
Blg— <y Y7 ugHars) - rORBELRE S
CIKBEOU LN IZET 2 EBHT, FNHRY FERK
F4RH), pp.75~96, 1974,
B  LNGHT I v I7ERI Y 7Y — FOBEDY
bhlfs, <2av 27— 00T bhimEs,
pp. 191~200, 1986. 3.
EHH B - ARBEE - PAEE BKkBLICLBE R
avszYy— FORERE, BEISHICEY 3 RIBEER,
25 35 [H T ARFLERFEMMBES, pp. 165~166, 1980.
il B FRET r-vvRar s ) - MTRE
OBREEFEBERN, $ 35 M AESERENBES,
pp.177~178, 1980.
SRR - IR - AilllE— - b =0 BERITIC
BIHMRERE LREBEROEAL, S @Iy s —
b LFFEREES, pp. 25~28, 1985.
WHEACSE - $5RERED - RS HE - EERE  aEsL
FHARFEICHET S5 —EK, A Y PEHESRS3,
Pp. 233~236, 1985.5.
HHACSE - RRE - R - EBASE IR a Y
JU—-FOBREVUDLNICET 52—, X Ml
43R 40, pp. 395~398, 1986.5
v AavrY— bOBERHHREBLARESE A4
¥ 7 1) — FI#W%, pp.17~23, 1985.11.

(1988. 4.19 - Bf})




