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Thermal analysis in the near field for geological disposal

of high-level radioactive waste
- Establishment of the disposal tunnel spacing and waste package pitch on the 2nd progress

report for the geological disposal of HLW in Japan -
Wataru Taniguchi %, Kengo Iwasak *

ABSTRACT

For the underground facility of the geological disposal of high-level radioactive waste (HLW),
the space is needed to set the engineered barrier, and the set engineered barrier and rock-mass of
near field are needed to satisfy some conditions or constraints for their performance.

One of the conditions above mentioned is thermal condition arising from heat outputs of
vitrified waste and initial temperature at the disposal depth. Hence, it is needed that the
temperature of the engineered barrier and rock mass is less degree than the constraint temperature
of each other.

Therefore, the design of engineered barrier and underground facility is conducted so that the
temperature of the engineered barrier and rock mass is less degree than the constraint temperature
of each other. One of these design is establishment of the disposal tunnel spacing and waste
package pitch. .

In this report, thermal analysis is conducted to establish the disposal tunnel spacing and waste
package pitch to satisfy the constraint temperature in the near field. Also, other conditions or
constraints for establishment of the disposal tunnel spacing and waste package pitch are
investigated. Then, design of the disposal tunnel spacing and waste package pitch, considering
these conditions or constraints, is conducted.

For the near field configuration using the results of the design above mentioned, the
temperature with time dependency is studied by analysis, and then the temperature variation due
to the gaps, that will occur within the engineered barrier and between the engineered barrier and
rock mass in setting engineered barrier in the disposal tunnel or pit, is studied.

At last, the disposal depth variation is studied to satisfy the temperature constraint in the near
field. ‘

% Tokai Works, Waste Management and Fuel Cycle Research Center, Waste Isolation Research Division,
Barrier Performance Group

# % Tokyo Office, Geological Isolation Research Project, Integration and Reporting Group
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32, 1975) L0, HIABMEE LTEWONR AR AT 5 ZA08YHEIT,
TOMEBITRELMBFELLZVZ EPIREZINT WS, 2 T, COGEMA A4 (Nagra,
1985) D F 7 ABLECET 2 8H T BEICHRE L.

A==y 7 ZELTIE, REIZEES (HRERES, 1966) CEOXERE
27°C (300K) TOEZ BV,
REMICETARIFEL LTI, 70y 7EBARB L UHBHOED R
FLICRFE N Tn S (TABIEIP, 1999) , %72, BFEHORMEERISKED
BMELBITREL LB EPEBINTYS (BL1EAH, 19990 ;84 -4, 1999 ;
SRIZH, 1992) o RRE TR, BZEOEBED L, BEATIE, BEMOESKE
PR RREH O BBZER DM/ SV (BA - B0, 1999) 728, =7 74—V F
DREREICH LTIHBEFHEEZ ONE 7Oy 7B AR (F41B 40, 1999 ;
AOED, 1999%) 2XHRE Lz BELIZE o TRENTALNNY 7 OBEH OF)
MREFEEICEL T, iTKOBRBEICI VBT LOBMEBMEIcE VEHAZELE
DRETRIBEEE 1.6 gem® 1% 5 & ) ICHREBREL TV A (BEHIES, 1999) ,
L7zdSo T, 70y 7EBEARDOEE, REROEZBRFEIX 1.8gm’® 1245 (B
EA, 1999 ; T4 #RIEH, 1999) » ST, BEMOBEICL 2 EREESEED
FHEATEE LW C &, B L UBREN IEZBRFEEI/NIVIE EREERIVNENWT & (&
FHEA, 19990 5 86KIZA, 1992) 20, #REM OBRE EFIZH L CRFROLERS
E16gem® DEFHVEI L L L, 70y 7 EBEHFREBROSKIIZE L T,
T%TALN) THAKREI SN TS (BEIIP, 1999) o, /2, TAMDICX B8 —
K—IHERE COBEPDS, 70y 7 EBFRNBEROSKETCORY L H
WALSREM ORBEICH L CRTFTICHET R S LR ERT WA (T4 - &
H, 1999) o L722%oT, BEM OHWEITIE, &K - BORL s THBESN S
A B EER 30mBREHM OBME (K - B0, 1999) I 5, HREE 1.6 gem®,
BAKE 1RDEEHEVEZEE L, 2, FF AE{MKERER 30 £07 —
AT, 77 AEMEERRORRAESENTS 720, =774 -V FORELR
MEFELZY, =774 - VIFOHBRBEEZRRETAZ &L 22 WS
bbho LIchoT, LEBEMICHL, BEMORGEEEOELEL LESICS
T74—-VFOmE, BIURTIUEHERERE - BEAL y FICRIZTEELHE
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T 5202, —EBOE T — AT, BEMICH L TEKE 10%B8 & U7 13%04#
EE AW TRE 21T o 72
MAILBEBEXHFICBIT2EORLMICEL T, BEMELELT, #hTFAD
REZEEFFEL POBRERORROBBIINIVWEEZDOND, T2, BEHLEF
BEOESAKECHNT, rARBEBESESEEN LVEY (BHIZS, 1999) 0%
(FEEILREN & AEEN L, RRZFAEECHEE RS (FOIEH, 1999) o L2
FoT, ALNY 7TOEREC L CRFEICER § 5 22 0% EH Ot L [ C4E
FEVWAZEE LT,

ERICELTIE, BOBICEoTREEINADD (BT, 1999) D55, @
ARARD L UCHENTEFETTE2KEREE (BRIED,, 1999) OWEE T
iz,

2) BHEOYHE

BEMINET 2 BRE~OFEE LTI, "V PF4 PRV y PTREAR, HEN
YA MESEER, XV R PATY-HFAFREITEILLNRTYS (T4AE
3D, 1999) o BEBEOBE,D, LR 3 MOBMETEM BT L, BE, &
KRIEDEBP LR M F 4 NEEFFRPBRTHEEZLONE, T4, BHEICH
TAHEMERTHO R VIEE, HEEEPSOEKIC X DKD, ik, WEERREOD
BAGHED O AT 7TREDPHER CREErEMEXET S EEL LD,

Lz28oT, TITR, F—3—13y 7 GEHEB X UREBM-2EHOREOY
LT, RV PFA M, BR, kEFEBRE L, 2L, F7 AR -
—%y 7 E OB LTI, Z2RoaL L7,

BEEZZEB LI ETFVORITr — A 2R 3- 11257 T,

RNV M A OSHYEICE LTI, REN COER BRICREShT -
&SR /O, 1999) , ThbLEERREEARAEKE (Wen BT LHUER
W EOREERFEE (1.0 gom®) TOEEFWz, R, KICEL T, BEY
A X3 B EM ORRIEE100CTH A I LS, FEHTFEES (AAERSES,
1966) 12T X 100CHEETOEE H7,

K32 WENICHW 8L R T,
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#3.1 BELZELAEFVOBERTI—X

BEOE
f 5 ABALAE-F — 3= %y 2@ | & =233y 7 RETH BN
r—A% *(Fryv71) * (Fyv 72} * (FryvT73)
CASE.A =& 2R =R
CASE.B R, 45 ANl Nl HEARY MFA T
CASE.W 2R, 7K il

*Hyy 7OMBIZELTIEE 36, 37 38K

F32 AINDUT, &88BIUREAOYHE

HizBE: A gy C HFHER . p
_ Wem! - KD|(kd kg -KD)| (kg -m?)
B 5 A BCE 1.2 0.96 2800 *
EE AN 51.6 0.473 7860 300K TDERHZMAE
wEE 0.78 0,59 1712 &K 7%
BRI 1 1.6g/cm™
1.02 0.69 1760 &7k 1 10%
ESIE®E ¢ 1.69/cm”
1.29 0.78 1808 EKE13%
| SR 1 1.6g/cm”
EE LM 0.78 0.59 1712 LS K7 %R EM & Rt
B BE 2.8 1 2670 *
A 2.2 1.4 2200 * %
Rt 0.158 2.17 1040 BAKEE 6%
515 AN bFAL B HIRWE : 0.98g/cm™
e 0.03 1.01 0.9799 360KBIET THESDIE
X 0.6761 4.212 960.37 370KEFNKDE

* BREDICHR (72X 213 McElroy et dl., 1983 ; YetEiid, 1975) &b, 75 AE{bEL LTHYS
NBETr A BTTAOHBGEE, TORMIIKE HEFL RV, T Cl, COGEMA fHi%
(Nagra, 1985) O # F ABELEICET 5882 BZICRE L7
* ¥ FOLIE o TRES NAE (BOIEH, 1999) O BTEEFRER HR LIREREH 5 Db
SR-C

(6) =7 74—V FOEIRBE

1) BE

BENOMBTHENY FF A M, BEEG (RE, BEARZLY) IZXoT
i, i?ﬁ&f%f&ézx7&4b@@ﬁ%%ﬁy®K#%15ﬁ&4b@%%
2 L, BBV IORBEICIsA T = a YEFEL, BEMOEFE
B b BRI T REEA S 5,

BERELEGT COHEMFNLENMELTELONREIDDELTAAZ A D
A5 4 MEBBITFONE, RAZF4 DAL 54 MMEIRAROEEEERIER LK

— 38 —
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EEEAOFERL LR EADLNEBRTH S, Aoyagi and Kazama (1980) 12,
bPEOBRBIEHOEFNELY, AATZFL 64T MR A7 54 MERRE
ADERBEIIH 100CTH B L LTwWb, LA L%A5, Pusch (1993) % Kamei et
al. (1992) 12X 2%, WHEE, tFEREETHLONMILZFF2 IV TIus
HEIZBWTI, 100CEBREAESHTI00FEULARAZ ¥4 VP REICHFELT
WP E SR TW5B, T/, ANINEH (1994) X, RAXZ2 %404 54 ML
T AREEENREHWTA 74 MEROKEEILDOEE /T, 100CZHEZ S
HEPHTECB LT, o, BELAREF BOCEEIL 2B THoTHEL
WA I A4 MEZELZ2WZ EEFR LT, |
T/, AA7 I L FHLVEEREOBHICE Y, TEVIF ALY HED2
RGEPOTLHE (CXF—vary) WEs, SWFEFHNLZEAFFETLEVEGETSD,
CHAREM RIS ERITTEDLEZ bR D, RADONY F+ A MR (Pusch
and Karnland, 1988) %A b U v 2SI THOBREAMERER (Puschetal., 1993) BX T
ZEPERER (Puschetal., 1991 ; Couture, 1985a,b) ZFEIZBWTEMBEL XN TOELA
vIE—-va vy OBRER, BEE, BkfEK 7 - TEESOR SRS ST
295, TRk, WERD 1000 B EEEZRRLARY FF A FRETH 5,
Pusch {(1993) X, #4454 MRt Av5—¥ a VIZETAXHREOHER
LT, W OFERREBICE o T4 54 MbRe kA7 — 2 a YO REEZS
FLENZVWLOD, e AA 274 ML TIX100CEBIBWRETIEA Z
4 MEREFELR LAV F—YavidBBELRVWE LTS,

RETOBE G IE, BHAETH, BEHICERENREZHRT TS Y, FOMEIIHR
100C& LTw5 (NAGRA, 1994 ; AECL, 1994 ; fE4 RIEA, 1995) o

PlEEX Y, #EHOFRBBEEIX 10008 L7z,

2) Ao AEESL L EE

9 ABMLHE, -8y, BRICHBRNEESERITLHREEZZEER T
BIEND D, RO X 2 & 7T AOBEREREX 400~500C (IAEA, 1983),
EBEREOBMNEE ORREEIL 150~300C (IAEA, 1983) THhbH, L72hHoT, =7
74—V FORIBLEER, 77 2FELEIC LT 400C, @& LT 100C, &
B LT150CE Lz BB, —2"—Nv 7 LT, SEMETH LD,
BESOMNEEIREIR, BEN, S8RB IOV I ARLEOH RIBEISH L TR
HTEV, Lo T, TITREELEDIST
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(7) #HT I — A

ZITR, BAOMAEAINY TEEBETAILEETEL, RWT=T 74—
VEFFHOMRRERIET LI L EERTH LV IFMEEAN, T2bb, =
74— FOBBITIZBW TS SEHER RS X UREAE Yy F237 XA -5 12
TERBECIX, 2. [MAIEERER L BEEL y FORE] TRLZATINY
7£lwmﬁﬁﬁ/ﬂﬁ%ﬁﬁhz§&7& B%-BERFE,OLAHE, B

ﬂﬁiﬁ#%<6%@%%5?%%$%ﬁfﬁﬁﬁﬁﬁklU%%WE/%M
J:*cuhr‘o EFNGA-FIILERN T 272
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3-4 fRATFER

Z T, 2Fﬂﬁﬁﬁ%ﬁﬁ%k%%ﬁh;%@Wﬁlzéra774—w
F®m§#6<%ﬁﬁj_bﬁéﬂ%ﬁﬁﬁﬁﬁ%tﬁﬁﬁk/%Wﬁ&%b@%
BETT 572012, IF, BEEZZRLE2VWEFVC, AaEsEmEeE s BEAY
v FEINT A — T IBEITY, 27 74—V FOBRBLERRER KD, 20k
EOH 7 ARLEREHGFEICIE, PHREEHE 50 FO0 2BV, RWT, &
R BWCHEEELE 30 £07 9 A BRI BB 2T,
F&4T O R BEREE 50 £0BCOBHERLILBL, 77 ARLEREER
MBL-T7 74—V FOREELABEOKHIEMR (Taniguchi, et al, 1996, &I
A4, 1999b) EFES L, FEEEIE 30 £0BE0NSIEREERE & BEEERE v
FENGA—FE L7 74— VFOBEELLAREEZHEE L

ST 74— FORBEEE X UTREOBECE LTI, 2. [MSIrE kR EE
EBRERY v FORE] TRESINLLDIZOVTHRE 21T, BREORBEINE
WZERBR L, 0L ED, 7 RAE{LEPRITEIRI S0 L Lz,

PRI 30 F£0BAIE, =7 74—V FOREFLEAL, HBREELHE
LBWZ EREL LN D, BEMOEKLEZET, 2% ) BENOREERET
KELLZBEIIOWTL—RE LTEREIT 272,

(1) 2771 — 1 FORE R L NS EE M S L CREEY v 70O
%

1) A AL i EEIE 50 4

(a) =7 74—V FORELLREE L REFAEFEROBLRE

[ 3-8 \CTEA REBRUSIERE & F, K 3-9 WHEEREBLSILEE & K,
B 3-10 WS RBBUSHERE S HR, BLUN 3-11 CREREBLTILEE
EFRFNFRICBIAREFREEEEL =T 74—V FORBELEREOHREE
7N Y
I T7OMERE LT, BREAEAEROEMEL DI, =T 74—V FORS
FRBEETISY, d2RECEFERLBRL S L —E0KE LAREDEIZN
HT5, 20 HLAREAFEHFEBULOL 213, FRULOEREARBERMEICL
THZTFT T4 =V FOBRELREEF FIFA 2 LIITELWI LGP o Tz AWK
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TR, B 100mYA iz 5 L ES EHBERIZIIZEICh o7, FDEI,

WEREBLTHERE ZHRX
A7 AEE # 105~108T
TRE #1 80~85C
aiz #158~65C

WEREBRUSILERE EHRN
o AEE #5102
RER # 80C
ik # 53C

BRERERMLDTEMRE & 7
A7 AR #92~94T
FRAE #1 66~70C
aik #741~46TC

ReFeBUsLEE 2R
7 AELE # 88T
TR #1 66°C
=l | # 41T

LY, BEHICENTIREEAEEARICL S TR CEL ot I,
BEEAEAERIC B 5 NS ERRERENS =T 7 1 —V FORES LREREICRIZ
TEEIIN I W 5ol

ZF 74—V FORBRBECELTE, £, BEAEERR, LoVEREEE
B, BEAY Yy F, BLUREAEFERICPPDLTETOS —RIZBWT, 7
5 ABLES X EBRORS FRBEX 33 6) [=7 74—V FORHBERE] <
RUEE TE 72, 72, MAILEBEFRTE, BEIHrbLT, BEHO
BEFARELLTOY, — R TZOHBRE 1000% THo 720 —F, BSYEM
BXHRTE, AOREREELICHrb6T, BEHORS ERRENZDOHIE
BELTEA DI, FERERTY omYE, BEFERTH 0myAORER
EEERILEE AR hot, $72, INLOBENL, BEHORES LA
BEAZT 74—V FOREHRICEL TXRNTH 2 I L2507
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(b) =7 74—V FOBEFIRD S OMSIBEERERD X HREFEEY v F

(a) CEEAE L7z & 912, AAILBE & FRICBIT 2 HHEFEDE 50 F 055,
ETOTr —AToT 74—V FOHBEEEZ TH o7/, 2 TOMGHTERER
BIXUBEAY y FICELTIE, =7 74—V FOREGHEIANOLEEL, HEES
NI=/AMED EZ8F A —F 2L TWB 70, =7 74— FORERMBDANDE
fRick DT ITERE R RS L URERY y THIRESRIF/RE LR 272

—7, WOBEEE S AFRTE, LoERREEICPrD L TIRIE—EDEEE
HREEFERE CBEEMOES LABRENFORBRELRAERE o7, 1271, B
EAEEERP—ETHoTH, UOITEMEREREIC L BEEARE y 73BT %,
B 3-12 [ZAAYEHEE & HRIC BT ZBEERE v F LRGH RS LA BEOMRE,
% 3-3 12 3-12 & ) FAM o 2 BEM RS LRIRETEORIREEIC: 2 BEEAY
vF, 2F 0, ERFOLBETTCOT 74—V FOBREHREWMEL, »2OFD
HMOEM2HBRETHANSHEERELED X UEHEAY v FOHALEDEERT,
o b, BEREE CUSIEEEMERE 6D Ll b, BEREE TASIUESFE
BE 45D BLED & X213, 306 23 [TATSY) 7 B & UMLGSHGE,/ MAFLTE I L E
] TORPEERE v FTho THREM RS LA REIZORBRELT
BT EDSh o T,

2) A7 AE{bAG I EERA R 30 4

(@) 7 ABCEERBERRL =T 74 — IV FOKS LR EREOHR

- (FRATRER)
B 3-13 (CHEERERLSYEHRE &R, X314 KBEEaREaBLIILEEES
2, B 3-15 KEREREBLSTERE EHX, BLUR 3-16 [THERERBLIIL
BEXZARZINFNRICBI AL AELEERBRARL =T 74/ -V FOREL
RBEOBEBRERT. 2750, 77 AEEOEBFRAEICHEL TE, PR
I S04EL 30 END D%, BREAEEERICHE L Tk, LoVIEsEREEs 2. [2
SUTEEE R & BEREAY v FORE] THRESNAEE LAZBEO 100mY/EL &
U 300myY AR %R E Lz, ,
INEhL, KRETOLHETTO, ¥ AEMEERBRAEL T 74—V
KOS ERBEOLBIMEE (Taniguchi, et al,, 1996, #H1iZ4, 1999b) ATHERE &
Y 40 A

Lo T, PEEREE 30 £0BS0REFRSETEL =T 71—V FOK

— 43 —
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= LREECBRICIE, PEEREE 50 FICBUAMTER, O LRMAIEET
HEL-DDEHVwEZLELT, |

(b) =7 74—V FORELFRE L BEAEFTHOBR
(HeEBR)

X 3-17 WS RERMLGSEEE & HR, ® 3-18 CHEARERLSILBEZ S
X, H 3-19 WKEARBBRLSIEHEE 27X, BLUH 320 (Z#ERERLIIL
BEXHFRZNTRIIBWT, LERFBERTAVTHEE LS 7 AELAESHE
BRI 30 £EOBEOREAEFER L =T 74—V FORGEFEREDEREZR
To

Fo7oM@EmE LTk, PREREE S0 FOBGLRIRE oD, =T T4
—V FORSEABEIX, 7IABELEERMRORHEVEMNT 57220, FHITHIZ
BWEREL ST,

ZF7 74—V FOHBEREICEHLTRE, ¥7AE{LEORSE ERBEIX, £2TO
F—2BWTEOFHIREBE (4007TC) 2 THo7:2% SBORELAERER, B
EREBNGIERE 2 FROBREATRY 25SmYA&RLT, BLURERERLS
VLEAEE & FROREAEES 20mYARD T TEOHIBRERE (150C) 2 LEY, A
SIBBEHFATIE, BBICISTETOr —ATHREE 2 THARERL ol
BEMORE LAREIX, RERSBLSIBE EFXATRETDOFr — X TE O
RIEE (100T) 2 TFTH- 775 BEREECREEREEARNICLILI RS LR
BEMZIIZNEL TV ABREAEAEN 300mYARTOHAICL o TIEHIRERE
(100C) HFEE Y, HEREBUSIERE X HA TIEH 70mY/ AR THIREE
(100C) &% aERLE T, T/, LREEBRORS EARES L URIREEL
RET2E, =7 74—V FORIREEIIT 7 AB{MEREEFREAR 50 F0L &
L RfREY ORE LAREFNIRNE A Z VT hrol.

(c) =7 74—V FOREFIED S OMSIERFERS L CRESREBEE Y F

Ciy
ERLAX)IZ, BERBRICBVWT, BEAZEAFRNICEHLLY, BHfORE
EHRE TEHZ 2 EAB LN LG hol, LA oT, KRFTHWAEHET
T, BN EEENRASYEEMESS X REREEY vy FOREIITE 2V
EVIERE o, LALEDS, #do 2) [27 74—V FORESHB X
CHREOEE] BLU 4 [BWBAD L ORBRRLSEE] RT X512, BEHO
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MHREREKEEZAET S, RFTEELERATS, FICL VHEENRLSITE
BERIEERE L L URESEBEL v FORENTETH 5,

ZITR, BERERICEHL TRHEZT ). BEZAAOHEE, THEBER
50 EDBE LR, ETORBITr —ATZT7 74—V FORSLFEENZOHIE
BEZTEHo/20, =7 74—V FORERIBRUAOEME X DS EREEIE
BB L UBREERY Yy FRFESNIRKRE o, —F, USHREEBEXFROE
i3, PHEFRNH 50 £0%E LM, LoiERRERICIZEL L TIZIZ—%
DREFEEFAR TRENORE LARENZOMBEEL 2 oKRER o2, 7
D7D, PHEEHAH 50 £0OBE LER, BEMORSLARENFFOHRRIEE
LB TIE R S EEAY Y FOEAEDEERT Lz, K 321 ICBE
HE v F LBENES LREEORRERT, 7/, B 321 TRLAELIIIE, K
BETT/NT A= F I LS E RO <IE, #il 23 AT N 7B X
UMASE S/ S IETE IS A BT COSNEEEY v F CREHNES LAER
FEDHIRRIREE & 72 2 G PE R EESRE b o /2720, FOMSYUEREMIE
BETHERE L7z [ 3-22 ICALSVTERE S (UOSMEEOHEETER) LiBEN
R LAREOREBRERT, Shhb, FRBEMNEESRY Yy FTRENORELE
REDS 100C & 2 5 SEHRERI 12D (D; ASTERE), 2F D 2664m &
Boize TOEEDOEEEKEEERIT 8338mY ALY, TOMEIR, LoIELER
FHEE 2.5~7D OHEHETRE - 2B EH RE LA REFZOFIBIREIC 2 2 BEAH
FHRW 70mY/A LB LT, RFHTH5S, T 3-412, 321 LYVFEAE 25
B RE LARESEONREE IR 2EEAY v T, BLUE 322 PORIFL
7o LREm/AMEEA Y v FCREMN RS LRBESF ORIREREIC & 2 055 E
HEE, 220, EBRECTHAVWLEETCO=T 74—V FOBRERIBRZHE L2
ZOMDOEGTHE T HASIERREREDL L CBEAL vy FOMAEDEERT,
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%331 BENEELFRESREMFIRERECR2EREL Y T
(BHEREE, AAVEEEESHR, SRR 50 4)

B 53 HUaE B ] PR BEMRY v F BEERER R

(m) (m) (m2/7)
4.44 (2D) : 9.0 39.96
6.66 (3D) 5.8 38.63
8.88 (4D) 4.4 39,07
11.10 (5D) 3.6 39.96
13.32 (6D)* 3.13 41.69
15.54 (7D)* 3.13 48.64
*AREHHRALABREIZI0TICEEL 2V,
D SIERE

%332 BEMEE LARESBREMHIRERE R BEEEFL Y T
(Wia R, MOVEHRESHX, FHEEBE S0 +)

S 53030 i P e BEAY v T BEEAFHER

(m) (m) (m2/74%)
5.55 (2.5D) 5.2 28.86
6.66 (3D) 4.4 29.30
8.88 (4D) 3.3 29.30
9.99 (4.5D)* 3.13 31.27

11.10 (SD)* 3.13 34.74
13.32 (6D)* 3.13 41.69
15.54 (7D)* 3.13 48.64

* BEHEARLFEERI00CICHEL v,
D . LoYERE
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34 BEMRELAREIRENHREEIC R 5EREFE y F
(REREHE, LOVOEHE S HR, PHEEEYH 304)

agehit Akt B v T BRREEEFER

(m) (m) (m?/A)
5.55 (2.5D) 11.9 66.05
6.66 (3D) 10.0 66.60
8.88 (4D) 7.3 64.82
9.99 (4.5D) 6.6 65.93
11.10 (5D) 6.0 66.60
13.32 (6D) 5.2 69.26
15.54 (7D) 4.6 71.48
26.64 (12D)* 3.13 83.38
28.86 (13D)* 3.13 90.33

* fREH A EABEEIXI00CICEE L v,

D MGIEE
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