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In Japan, any high-level radioactive waste repository is to be constructed at over 300m
depth below surface. Tunnel support is used for safety during the construction and
operation, and shotcrete and concrete lining are used as the tunnel support. Concrete is a
composite material comprised of aggregate, cement and various additives. Low alkaline
cement has been developed for the long term stability of the barrier systems whose
performance could be negatively affected by highly alkaline conditions arising due to
cement used in a repository. Japan Atomic Energy Agency (JAEA) has developed a low
alkaline cement, named as HFSC (Highly fly-ash contained silicafume cement), containing
over 60wt% of silica-fume (SF) and coal ash (FA).

JAEA is presently constructing an underground research laboratory (URL) at
Horonobe for research and development in the geosciences and repository engineering
technology.

HFSC was used experimentally as the shotcrete material in construction of part of the
140m deep gallery in Horonobe URL in 2010.

The objective of this experiment was to assess the performance of HFSC shotcrete in
terms of mechanics, workability, durability, and so on. HFSC used in this experiment is
composed of 40wt% OPC (Ordinary Portland Cement), 20wt% SF, and 40wt% FA. This
composition was determined based on mechanical testing of various mixes of the above
components. Because of the low OPC content, the strength of HFSC tends to be lower than
that of OPC in normal concrete. The total length of tunnel constructed using HFSC
shotcrete is about 53m. The workability of HFSC shotcrete was confirmed by this
experimental construction. In this report, we present detailed results of the in-situ
construction test.

Keywords: Geological Disposal, HLW, HFSC, Low Alkaline Cement, Cement Hydrates
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1. [ZC&IZ

LUV PEBEREY) (LLF, HLW) OM5HisxI%, #F 300m LIRICER SN D Z Lnb,
YL D 222 TE PERERRC SR O & 2 BRI O], SRENAE 5 K BEOME| D72, ' A
FRMBLZWERS T2 7 ) = b7 T 0 AR SN TS, £z, JUEHD R LIRFIZHR
BEINDTT7 7050, MORLMIZIEGSNDNY M T A MEORAMIS IR 5 )T % ek
THEODNET T 7IZONTS a7 J— hOFERAPES TV DY, HLW L5 fiiak O =i
WO N D R TICET 2 BRMERIZOWVWTIE, R 1 OXOICTELEDEATND2N, RGHHE
D55, NFELEMLE TR, —HRARRTICEBWTHERSNLIFHTH Y, [LFHNL
TEMEIE HLW 9 S s \Z R 72 B Th 5,

x 1 XRIICHTHEHR

BEEH %3

NFRIELE B~ E OB AT, EIEEERTHI R

(AR EHIZHE T HERE
aAVH Y — FEEEMOEMIZEY, BEMITRRETEZ
LR EM T 5 & & EE
(NI T7HRETDHE) a7 )—FDBIEIZEY, XRIBOIHFREEZRBZI -5
BKYI—2 L1355 & EEE

eIt MILRED-HRMEBEN AR THHPRREDRBEARNIRT
(k8 L THATE 9 S 16 ZER

PERDH THEEM BN LS HVWSN DB AL FRMEIE LT, WERL T REA L
k (Ordinary Portland Cement; LA T, OPC) »dH 5, ZDt A2 M, &AL MELIKOHFL
WP E £ 5 Ca(OH)2, KOH, NaOH 72 X D7 /v A U mic kv, pH 2N 13 FBREOE T v
HVMERETD, ZORMEICLY, SFar 7 U — oS OREICRERE RN AR SR,
BROMERMENEmO S, a7 U — NREIICOT D T OMEREEZREF 5 72O BT
EfEL o TN D,

—J7, HLW 3 fiiak T, EFiot' A ME{bRRICE S5 m 7 v U plsr 23 FKRICEE H
L7238, R 2T 5y b A OB OEBERE S, AT TEIORANY
T ELTOMBICERBE G252 ENBEIN TS, 207, ENAOKEBEICB N T
7Y — "B ORHAKD pH % 10.5~11 FREIZI 2 2K TV Vit A > N OBREI ThitTn
HLlLbiz, MTABUMEOE A NRMEINS D, FEEMSOEBEOWEICS 2 D BB EA 72
WFICREBI CIRET STV APIAED F7- & A v FRMBEHE, KRB O H TRk ~DEERL: &
WZ X DB, BRBITRIEE D AREELH D b, A hORMZEEREZ 1R
TOHHELHEETHD & INTND),

JRA- IR TIE, B A D RMEIOET v VIR Z AT 288 E LT, OPC % 50%LL £V
717 2— 2 (Silicafume; LAF, SF) BLO7 747 v = (Fly-ash; LLF, FA) TE# LK
THNA V' A N THD, HFSC (Highly Fly-ash contained Silicafume Cement) % Bi%§ L T
W50, HFSC 1%, "Y' T oMt TH D, SFRFADORY T URINMZE Y, A MK TH T
w7 H VAR Ca(OH)2 2 BEifig L v o LokFn®) (LLF, CSH) 73 & O#ERVED KT 28
b4, CaOH): DEAZBD EED L L BT, WAy vay U 'L (LLF, CS) % OPC®
HOEGEL D HE TS 812k, pHEETSELZ LR LEMETH D,

HFSC # MWk fHir =227 U — MZOWTIE, IRIEOH FiER D 140m FHAILEIZI T 55
AR TRl 4 560 L CI V0 0, BEM 2> & BRHR U 72 3lBh 2 W T2 DL BR BT~ D 52 25 A % BR 4k
LTWb, —F, HLW 55l (REE 300m LAR) TOMMHAMEE L, EREOINT X2+
DOEAL, BEHEEOHMNe & ~ORSMCBET 2 M A Z2ERT 572912, 250m 8 XV 350m 4
HLBEIZB W T b i TR L OVEURE~ORERNE L T 25HER Th 5, AEETIL,
250m FHEYLEIZB W CENE L7z, JFALE THBRIZ W TR RS,
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2. [RAIEHERETE DM E

AREE T, JEALERBREEOMEIC SOV TR ~S, HFSC OEKT LV VbDIAR L I DR
VIR E L OVHFSC BZSIC BT 2 AR 235 2 05 LIEIC OV T, 140m fAEYLEIZRS T 55
PR IE TRBROMEE 12 I N0,

JENLERER I, AKPEHUE TH HIEE 250m HAYLE (K 1) O#HIYA 7 VN TEET S Z &
LB, RBRICEIVELINS 27 U — M, ZERZEDTD O+ 72 15/, fi T
PEAELTWHZ ENNELRS, LarL, HFSC WAHiFa 7 U — ME#h ECToRdE b rL
X° 140m FRAAEYUHE CORBE TIXFEH L TWD L 00, EEOYLENTOME LEEN D2, H
DA, FIIEE, i T 72 SNSRI A - T2 58120, WRIEO R F sk T O 22 2R T,
O\ TR IEGR B A IE T B R e B % 52 5 W REMEN H 5,

2T, ARFHEITHE, SINTORERIE T2 D, BEERICTHETHEHAT 77 B X UOWKA
TR &2 VT, M B TRIMe A~ OMRAT IT R A S L HFSC MAF 1T =27 U — S35 7258
ERIOMTHEZAT D & a2MRT 5, ETORRTHYRLZEM AR L LT, HINT
DOBRETICRIT 5 HFSC AT 2o 7 U — o J)5pHgvERe, M THERE, MHAMEREIC W CREA -
A EMTH L L L8, BEMERBRHEO 7 e —MEZK 2107+, Z0o7e—[iE, &
B E LI —HMEE LD TH D,

AHEETHE, K 2K TRLUE, a> 7 U—b, JBEERR IO F RO 2 R 7= 4%
BRGSOV TR D,

DA A—URIE, SEROFBEHED
ERXETEDLL LD HYTT

X 1 RECERERR S A
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3. i E THHER
3.1 BAEE S & UMERAMH

I ETIZ, HFSC AT 227 U — N HSRIED M T i g ik D% FH R MERE (M 28 H -
36MPa) Zili7=d A ZERET HICY - T, BN L OB b o R ~DOWRAIT B2 &
HWLTHE, B THEHL TWOMEIZ JCIC AR S Z5E LY, 140m FHAYLE TOlt TR 4
Fhe L7- D, % 2 ICEAHAEZ, & 312 140m AEHUE COEMZ HKICHE LIZHERS 277,
R, O, TR

FBfE (LIF, BB) IZOWTORABIZHOWTHEZNLIUR LT,

xR 2 WHFaLy)— DOEEHER

BRCAEIEOKRS T2 7 U — MIHAWSLA TWA EFE A

TAVE HBUKE HEMHORKTE BAKEAVEIE RS0T  RIMEGRMEE WA
B (MPa) (mm) (%) (cm) (kg/m®) '
HFSC 36 15 35 2142 360 @ 0o— ﬁ_U ..........................
BB 36 15 60 21 i 1 5 360 ........................ ﬁ-LJ ..........................
x 3 BERSY
BT B (kgim?d)
o A A
g ; 7kﬁ(o7o)ﬁ A '?‘Vr ® K a8 HE HEM R SdEas
w AU SF FA*! S G Ad*2 Fi
HFSC-1 30.0 60.2 150 200 100 200 985 664 75 -
HFSC-2 30.0 60.2 150 200 100 200 985 664 75 9.1
BB-1 40.0 55.7 170 400 25 990 802 240
BB-2 40.0 55.7 170 400 25 990 802 3.60 9.1

*1 : BB CIXHMIEMERRRE L TFA £
%2 : BB ; S 1EHEERIKFI NT-1000, + 4 > k x0.60% HFSC; =14AE AE JBi/KHFIL A EJL K SP8SV, Bx1.05%

BN LBt 41”3, MU T sk

HLETE, @AY FRIORME A 2

LTWa 7z, HFSC OBELE D7 DIZH 72 M L 72 BHE OPC, SF 3 L U&EMERE AR JHUKH

THY, THLSMIH T R

x4 HRMH

RLFMN SN TOLHE (LT, BUk) Thas,

M4 EE RS T w5

+ 4 > (OPC) L@ERILESVEEAY b - .

& 4> 1 (BB) BfFEA T EMm/ASE A > () B
D) HATa—ASF) 4021 H %0D I T —ITIT LT v N ()
7547w aFA)  JISIFE EREERTA/ILBEERE

HE w IRIEET R B /AL R T £ (k) T
HEM F2F(5-13mm) A HEBAEARFEFELA Y M)

= = MERE R /K FI(NT-1000) .

BRI =% RE AE JBKFI(L A EJL K SP8SV) R ) A

it RG] INILF v T MK -FRIE T (k)

2% THF b2 v TYPE-10 BRI TEH) Wk
K FEK 5% 4IE T /-
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3.2 B Y - FERIRAT (7

250m FRAHLIE TOME TS s, RIEOM Fiigkdiax CEBEICEH L b a7 U — 7
T e HOWTERBRE D 217V, BEEHRESREZToT-, £, TETHEHL W DM %
FEAHLT, &E LIRS T E TORBRWRAMT 2170, i THEICO W T iER L7, & 5 ICHBR
Y 3 LORBRRAHT COEMER 2R d, RERHH Y I L OFRBRWRAHT 2585 L2 B XL T o
LBHThD,

BRI it H
AREREY (HFSC,BB) : ¥k 2341 H6 0 #KNar 27 U—K7Z 2 b
AERRATIT (HFSC, BB) : ¥Rk 238 1A 7TH AN 27 U— M7 Z 0 M

x5 M EAEBRERER

HERIER RERAE g E HE
A5 THER JISA 1101 HFSC:21+2cm.~ OPC :21+1.5cm
25 Fo7o—HE JIS A 1150 SEE
. S 2R JISA1128 SEE
SREQLE L X\
B ! avy ) — MBEAE 2EE
e 628 : 3 BT H{EMIENERE
[EfEaERER (o7, o91) JISA 1108 (36MPa)LE
j TILT bk
s - . > >
VR ERER(03h, ©24h) JSCE-G561-1999  o3h=1.5MPa, ©24h=5MPa (B={E)
SERMR T 1T e e 628 : 3 [E D FEHEANEUEE
QAT7ERIC K 5EEHER(c28)  JSCE-F 561-2005 (36MPa)LLE
4R Y) Z A E JSCE-F 563-2005

X 323 BRME D B L ORI 2 EfE LN 7 ) — 7T FORERT,

- ; e i A T T T T R ]
; . ~mv$..u,.;,..,l...-‘ SR e

_— e
3 BANaVH YY) —+TS52 F(H23.1.5iR%)
3.21 B

RERE Y T, ETEHRDICAT 7B B A5 L, #HEsE (HFSC:21+2cm, BB:21+1.5cm)
PR T AR EZRE L-OBIZ, FOERASIZHONWT, # 5IRLEEY ORER A2 £ L7,
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AR D 2 B L 7oA 2R 6 ICRERIINEIC R T, LUTIC, EAREG2 HEMES £ TORGE
%i—\‘—g—o

BB
> BB-1 (HEERS) : 27 V=PI FOEBIKIERBICERLI-ZZ2EEHY, B
DERERBINLEE Lo T-72%, R, —BB-1-1
> BB-1-1: RiHE/KEE 4.0~6.0%DHFHCTHIEL, RiM/KE6.0%TAT I HBEKEE
W= L7=0T, BH, BEOEFIT/RL)
> BB-2 (BHERE) : A7 7 ) 25cm, MEMYBEE M 2R L7-729, R4, »BB-2-1
> BB-2-1: BB-2/5, EAIZ 0.2%, 27 0 7RBKEZHTZ L0 T, BH,

> HFSC-1 (HERE) : KENPRRELTEY, mEkd 2, A7 7 HIENAHE
Thol-7edOAREH, »HFSC-1-1

» HFSC-1-1: KiEEMEZE 35%I2, BIAIOBINEELZ 1.06%IZEE, AT 7D
E A7~ L= T,

> HFSC-2 : GUBRMH Y I35 ME97,)

> HFSC-2-1: HFSC-1-1 X2 7 7 A N—IZ LD AT 7T a AZEE L, BFAIOEMN
LBa 0.1%MMN, AT T HBBAE AN 72 L7 D T,

x 6 HEBRZUES (E#TIXRARS)

= BB (kgm)
N ay WR #EH B :
B2 No. AR N - @EH BAEM BN Gemms
(%) (%) w 't SF FA*1 S G Ad*2 Fi
0
BB-1
(%EEEA) 40.0 55.7 170 400 - 25 990 802 240
[
( = EBﬂB(-%% 3&) 40.0 55.7 170 400 - 25 990 802 2.40
(g}..BfBééA) 40.0 55.7 170 400 - 25 990 802 3.60 9.1
=
BB-2-1 40.0 55.7 170 400 - 25 990 802 2.80 9.1
(g{-lFESE%-L) 30.0 60.2 150 200 100 200 985 664 75
[
HFSC-1-1 35.0 60.2 175 200 100 200 945 638 5.25
(gl-l}ffsga-i) 30.0 60.2 150 200 100 200 985 664 75 9.1
=
HFSC-2-1 35.0 60.2 175 200 100 200 945 638 5.75 9.1

*1 : BB CIXMEMERE LTFAZFEA
x2 : BB ; EMERLEKFI NT-1000, &4 > k x0.60% HFSC; StEaE AE JFiKk¥I LA EJL K SP8SV, Bx1.05%

FRRIC K O RE LB AT LT, & 51T Lokl 520 U7z, 7238, JEME R A BRI,
HERTRA 20 L QO WA IZ DWW T O R EM Lz, 5%, BAHBSITHEmEM 204 L
ROLOIX T2 A N %, MR 2B ST 20012 TBAV 14 (F)) SERTHIE
ET 5K TICERARE Z R T, BARAICHT 2B R AR 8 TR T, EMETHR AL FER D F,
M L7- BB B8X O HFSC Ol G & & I 28 HIZB W THOYEE(B6MPa)% ¥ s = &
DHER SNz, 7ok, Min 25 B THRBRAZ M L T\ 525, it BB 2 AWM FHLEONE T
HICBEE L C, #Mis 25 HEFSOEED SR 28 HOME L THITHILERH 72120 TH D,

BRI D OERRM AKX 4 BELOK 512, EMEEERBRORNEZK 6 8L 7127”7,
7=, X 8 \ZEHEsR R ERRE RA R,
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® 1 RARE

KEE WESH B 2 (kg/m3)
BZ& No. M b3 K #wEMB WEHM HAEM EBF S
(%) (%) W +tAF  SF FA* S G Ad* Fi
BB 400 557 170 400 - 25 990 802 240 -
BB(Fi) 400 557 170 400 - % 990 802 2.80 9.1
HFSC 350 602 175 200 100 200 945 638 5.25 -
HFSC(Fi) 350 602 175 200 100 200 945 638 5.75 9.1

*1 : BB TITMEMERE LTFAZEA
x2 : BB ; BMERERIZKHFINT-1000, A > b x0.60% HFSC; &AL AE BKFIL A EJL K SP8SV, Bx1.05%

x 8 BRAESOREBRGER

HEUAH BB BBI(FI) HFSC HFSC(Fi) B
235> F(em) 22.0 205 20.0 20.0 '2'53(2312,{11*522;1"
25277 a—(mm) 375x360 340x340 345¢345 290x290 -
TR (%) 3.0 26 42 42 -
a2 Y 1 — RREE(CC) 12,0 12,0 13.0 1.0 -
74 80
o7 412 477 - 280 277 - -
184 27.2
780 st
025 698 744 - 535 533 -
- 754 54.5 3EDFHBEMNFEY
FEARSREZ(MP2) 738 57.0 34/ (36MPa) 2L &
528 746 749 - 588 585 -
763 506
0.0 26
o9 718 716 - “624 631 -
74.1 64.2

4 FERR&R Y EmeIKR (BB) X ER#E Y KK (HFSC)
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6 EHEIREER(c28:BB)

1 EfEREER(c28:HFSC)

100 T T T T T T

oo
o
T

S
o
T

O BB 7
@ HFSC

Compressive Strength/MPa
()]
)
T

> S OF

N
o

o
© @WetD

I U 5% EE=36MPa 7

14 28 42 5 70 84 98

time/day
X 8 [EfEdRERBRER

3.2.2 #h E TORERWAT 1T

AR D CIRIE LT BRHIBLA IS W T, MlERTRM 23 £ 72 BB B LUV HFSC Bl &% L
T, FEEZ MO SRR~ ORI T 2 F2hE LTz, 7eds, BFREAI ORI EHM EEIC
XLT10%E Lo, BRI TIE, FRA Ol THEZHEET 5L & big, £ 517 ER - Hl
TE % S HE LT,

(1) ¥ EAsR S ER

T ARFLEFHEJSCE-G 561-199)CHEHL L, 7 7 MkBRTVEIC L F2i L7z, B DORPE
MIZH B UDEE SN E v Z2HdiATe L 5 ZRBH2WRANT (X 9), FrErm (3 KefE, 24
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RIS X ORI ORI A K 12 12T,

12 HERWA HRR

IR E R ERYS KL OV TR L 2 A RBR AR 10 B L O

1312, Tl ROWWEMRER 11177,

MHEERLS L O 7THIBUCL2BEDO EL 5 L AL EEb 25 2 L3RIz, 2K
HFSC ® 57 OPC &V &/ & 7e i 2 m 3B 2 B D=8, 28 HERE TIiX, XX F%OME
ZRLTWD,

XA Y BORERB IR TIL, —MEAIZ 20~30%FEE TH DL DTk L, BB T 24.8%, HFSC T
15.5%& 720, HFSC O N R /2 fER %2R Lz, ZOREIT 140m FHAYE Tl TiRBRATIC
M b COSEhE U7 RBRIRAH TS B I 2R (OPC:23.9%, HFSC:13.3%) DEEELTW5D,

& 10 EHERWRAT IR RIER

. BB HFSC
HEEA (MPa) (MPa) BsiE
2.90 372
o3h 465 379 4.14 365 =15MPa
. 3.83 3.10
R ERER 248 124
c24h 217 229 16.0 129 Z5MPa
222 10.3
54.0 479
AT7RBIC K DBERR 028 550 51.1 474 459 3 EIOTHEHFEUFEEE(36 MPa)LL L
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S @ HFsC
0

Compressive strength/ MPa

1 14 21 28 35

time/day
13 HERWITIC &k 2ERBRER

& 11 (TR Y RAERER

[ R4 1+ & (kg) 1)\ v Fa(kg) (F423R Y (%)
BB 785.5 195.0 24.8
HFSC 741.5 115.0 15.5
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x 12 FRARS (R 10DHEH)

XS WEH B B (kg/m?)

B&No. HE ® K #aHB @EH HEH BAOA  BEREH
(%) (%) W AV SF FA*! S G Ad*2 Fi
BB 40.0 55.7 170 400 - 25 990 802 2.40 -
BB(Fi) 40.0 55.7 170 400 - 25 990 802 2.80 9.1
HFSC 35.0 60.2 175 200 100 200 945 638 5.25 -
HFSC(Fi) 35.0 60.2 175 200 100 200 945 638 5.75 9.1

*1: BB TIXMEMEMRE LTFA ZER
*2 : BB ; EMERERIZKHFI NT-1000, A > b x0.60% HFSC; SiEEE AE JBKFIL A EJL K SP8SV, Bx1.05%
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& 18 [FhRYER

BB BEmaE witE fTERAE DAL FrRYE i EHABRER

(kg/m’) (m3) (m?) (m?) (%) (%)
@ HFSC 4.0 3.1 1.0 24.4 155
@  HFSC(Fi) 500 37 238 09 24.3 —
@ BB 40 29 1.1 215 248
@ BB(Fi) 58 39 19 32.8 —
& 19 140m HEHER THARICE TS EHRERYETD
Raf B G ¥MA B (kg/m?) [F435R Y 2 (%)
OPC-1 400 37.8
OPC-2 (FidY) 286
HFSC-1 500 225
HFSC2 (FidY) 30.0
424 CARE

B CAMRE, TPWEFER LHFIIBT 50 CAMKRICET 204 R4 ) (FRk 20 4 3
H1HWIE) 2252, YLD 10m &L OH, Tk, O3 BATIIBWT, MomS TRIE L
Tz WERENIMAT TR ORISR D 3 /3/fEAT & Lz, & 20 ICHERRZ T, 723, K
FHFEEERTOH CAREIL Omg/m3 Th - 7o, MERRIT HFSC WK IT =27 U — b5k T
3B 7e <, BRIZEBWTHB CAREENRD 2N LR SN, ThiE, Fndkoidiaky
BPENFEL BESLTND,

® 20 BLARE
HERE #MLAREMmMgmY) RE(CC) M%) B RERS HER

@ HFSC 1 13 38
% SESC(F') }; 12 gg 3 min LD-3K2
@ BB(F) 25 14 38

4.2.5 2FEFIARME

SRR OTIMZEIL, Y ENVIEESCHY B E07 by aar 7 VU — hoMER, X
BB M 3 70 & Ol LEFTIC K-> TEBT 5, —MKIZ, NFELZET EMEDRBmEL,
B COMBERBNBAF L 72 D, Mils 7 BLLLEOMERRZRET /6 EERS 5, W@,
SRERIOBIMFEIL, A—F—NHAE A bE EAEME) 12X L TR E LIHESHEZ R LT
%

Al TEBRIZIBWTIE, BfEAlZ v 7 REORER X OFEFNIKRIE L SR AR 2 E O E
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T a7 ) — O TIZEWTS, FERlZREEEZH U A2 0EIT R, B Ok L& RO
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= 21 AfEEAmME
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i T O FHERE 522, HFSC & BB ICBEE /2 TR <, MERFSE DR RS S -, FFig,
U A, fHEREEIZSWTIE, BB LY & HFSC O 52BN TWAHBIN RS-, T, FA
AL EGteZ D HFSC OEMEN L2 &, 13hiK ) B CABREONEREL AL
TW5,
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ALY ) — FDREWER
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HEBEWmIcB T 5227 Y — FOBERBROMSEREZ E L THE 24 12777, HFSC 35X 0 BB
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JRO DER - W TEAARE) WEEA L, JuEit TEEEOGEEHEEX()1 B oRRERS R
IHHRE LIZFFOEE D 85% LA ETHH Z & (1 IE &1 1 AT 3 sl o BRs B rEWE 2 ~d,),
(2)8 [EOFRERAE RO FEIEIT, € LIZFFOSREL ETHDH &, LTS, @DaT o 28
HERE L, MFOSEE D 85% (30.6MPa) LI ETH Y ()OSR LTWD, QDEKEIZHWN
T, HFSC 12B3 2 BkI% 2 B (DB XLV@) LSS TV ZeWnA, T 37.7MPa & 72
0, FEOSRELL EE72-oTWD, [Tz 27 U — MMas () [ hrxuim]] 27T, ##so
HEHETIIH LD, BERSITS U T T _NER/ANEENRINTND, THUCLD E, BIND
EFNARC OXREHAEL LT, a7k E[E L TR EERED 85%DEZIFMEIZHIT 5
BREDENRET D, LHDH, ZHICELT L, ARIO@HFSCEFIORERIL, ME#EEmE LT
B EWZL WD EEZXOND, £, HRERERAELETH Y, FBAEYM T OIKIRIIT
HENIZHAEN -T2 8, BREL7-a 713 ¢50X100mm E/hEWNH A X THYF¥ v 7D
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® 24 BEFBRER
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HERETE S s No AR E FAME—X a7
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