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Development and Performance Evaluation of Cement-based Filler

for Unmanned Construction of Cavern Type Disposal Facility for Radioactive Waste

ABSTRACT : This study is for the pit filler material in the section of radioactive waste disposal site, which is placed
around the waste of the disposal facility at the relatively high low-level radioactive waste. Nuclear power plants and
nuclear fuel cycle facilities generate radioactive waste. The characteristic of radioactive waste is that the nuclide of the
radioactive substance contained in the waste emits radiation with inherent energy (has radioactivity), and depending on
the nuclide, it keeps emitting radiation for a long time is there. Although this radiation attenuates with a nuclide-specific
half-life with the passage of time, heat and chemicals can not artificially change the energy and half-life of radiation. On
the other hand, radiation can be weakened by setting a distance or blocking it with a shielding wall or the like. In final
disposal at radioactive waste disposal sites, it is required to prevent occurrence of radiation damage by sufficiently
reducing the influence of radioactivity on human living environment.

Radioactive waste disposal in Japan is roughly divided into “low-level radioactive waste” generated with the
operation of nuclear power plants, etc. and “high-level radioactive waste” that can not be reused due to reprocessing of
spent fuel. The low-level radioactive waste is classified into three: "waste with extremely low activity level", "waste with
relatively low activity level", and "waste with relatively high activity level". Wastes with relatively high levels of
radioactivity are to be “discarded to a depth sufficient for general underground use” and are generally used for building
foundations, subways, communal channels, etc. Create a tunnel-type or silo-type structure with concrete at a depth where
there is enough room for underground use, and dispose wastes there. This is called relatively high low-level radioactive
waste disposal site.

In the relatively high low-level radioactive waste disposal site, an artificial barrier composed of bentonite and
cement-based material is constructed around the waste in the underground cavity. Because radioactive waste emits
harmful radiation to humans, people can not enter the surroundings of waste unprotected after waste disposal. In addition,
since waste disposal sites are accumulated and placed at a high density at waste disposal sites, it is assumed that the
temperature around the waste bodies will rise due to decay heat of nuclides. Since the filler inside the compartment of the
artificial barrier using cement-based material is applied after waste disposal and because it is a part that directly touches
waste, the construction environment at the time of construction is high radiation dose, high temperature it is assumed.
Therefore, the prediction of the environmental temperature during construction, the establishment of the unmanned
construction method of the filling material, and the evaluation of the temperature effect on the hardened material have
been the subjects.

In this research, the environmental temperature of the facility is confirmed by numerical analysis, and tests and
examinations are carried out for the purpose of establishing materials and construction technology that can be constructed
without relying on human power even under high temperature environment. In this research, several types of test were
carried out; namely slump flow, funnel flow time, gap passability inspection and test for bleeding of concrete, which are
conventionally adopted in the formulation selection test, and arranged them as a matrix. Thereby, the workability of the
compounding which made fluidity larger than general high fluidity concrete was evaluated appropriately. In addition, in
order to simulate the fluidity in the route under the environmental temperature, a newly designed fluidity confirmation

test was carried out. The fluidity in a target high temperature environment (60 °C) was evaluated by an indoor test using
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this test apparatus. As a result, compared with general high-fluidity concrete (target slump flow: 55 cm to 65 cm), the
filling property was dramatically improved to 82.5 + 7.5 c¢m for the filler and 70 + 5 cm for the upper filler. It was possible
to develop high flow mortar and high flow concrete. It is furthermore, considering that similar structures are repeatedly
designed and built, it is necessary to accumulate confirmation tests under actual conditions to obtain confirmation of
feasibility. In this research, a series of workability is confirmed by constructing a structure of the same size in a test cavity
that simulates an actual facility, and the behavior of the facility and rock mass during and after construction is measured.
It was conducted as part of the demonstration test of underground cavern-type disposal facilities [1]. The test cavity used
for the test utilized the survey pit for the construction of the relatively high low-level radioactive waste disposal site,
which is being promoted by Japan Nuclear Fuel Co., Ltd. in Rokkasho Village, Aomori Prefecture.

This is the first attempt in the world to carry out a full-scale test in a real environment, combining all the parts that
make up the artificial barrier. The results of this research are applicable not only to disposal facilities other than extra-
deep disposal but also to automation of construction in general construction, and are expected to contribute to the

improvement of productivity.
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6.3 C/100m &35, JigtiRE TR 17 CE2d,

9 40.
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34,
31.
17T C——m—p
28.
25.

22.

19.

16.

[ s

Output Set: #JHAIKEE 29.857
Contour: Initial Temp. [28degC]
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Output Set: #IHAIRAE
Contour: Initial Temp. [28degC]
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Output Set: #]EAIKRE
Contour: Initial Temp. [37degC]
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K 32 RETRIA—H
CaseA CaseB CaseC CaseD
HUE N 28 KR T, | ['C] 28.0 37.0 28.0 37.0
HUiE P aH U [m/s] 0.24
é 3 2.44 7.32
¥ Q%}\'{{E [W/m] ______________________________________________________________________________________
PEZEAR NI T8 B Qoi W] " %
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yogkem~ |fVERES | L [m] 6
SR = i Wm? K" 0.681 0.675 0.681 0.675
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MEEED |pggs |1 ] [m] bR
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' BMRER | @ o [ e ;2;----_-,-]- --------------------------------------------------------------------------------------
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BEmEE [T, [C] 17.0
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. i By hEAT
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BRI IBEERMTI23] 2 2B IR E LT (37 3-3),
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i BRE R BRER LR EA R
Wm!'K! | [J F!'mm! K] | [k]kg'K!] [kg m™]
1 | Bav (FEFEY) 10.4 3.26 x 10° 0.954 3282
I EZIEIAL 1.92 6.03 x 10* 1.05 2500
5 | IKPE)E 1.51 4.75 x 10* 1.05 2140
6 | IKFEKE 1.00 3.15 x 104 0.730 1600
8 | “WET 1.80 5.66 x 10* 1.05 2500
9 | ~EL 0.878 2.77 % 10* 0.800 2200
10 | A% 0.878 2.77 % 10* 0.800 2200
11 | HFasl 41.5 1.31 x 10° 0.570 7850
12 | 452 10.4 3.26 X 10° 0.954 3282
13| Fa¥yLarsz)—h 1.80 5.67 x 10* 1.05 2500
14 | 220 -MAREEHE L) 1.80 5.67 x 10* 1.05 2500
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KRIRNT DOFERZFR 3-412F L DD, BKIRE (28 C~37 C) DBEIERN H & D FAEEL
(WA B 10 WAA~30W/HEK) IC K VIEE ERT 5 2 L 2E 2284, FEIEEBIZZER
O AR EBET D LT ORERKEIREITRXIEE+1.2 C~2.7 Ckrolz, T2, &
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x 34 R —E

Case | Wi | i | DA RO | R

e e T ENE = A IR
A 28 C | 10 W/R 292 C +12 C 8.08 » A
B 37 C| 10 W/K 38.7 C +1.7 °C 122 % A
C 28 C | 30 W/AK 30.7 C +2.7 °C 472 % H
D 37 C | 30 WAR 39.7 C +2.7 C 4.96 » H

34 RT A—H DY PEDOREGEE
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Z DRERLIE % el T 2B INFRAT 2 FEhE L 7=,

A-1~A3 O — A TIIFEFERVIEEZ @D (RMENT 30 WAK (10 Wim?) =B INfEHT
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DM 2 AT & OFFL L TR 3-5 1877,
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A2: A1 DY 77 L Ar—2L LT, BEEREOZERE DA%
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2
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S

A-3 : BEFARIOZERE OBRER (BURERQ), BMRERE) 2ol L, FEER
FEOBRERRE BMnZERE®) ITHTLIRRREIZEFER LKORITE L L, Zh
X, BUREROREICBWV TR, FEREDOARES (RERIFTRWVITE., BniE
KNNEL 2 5) IZOWT, lir—ATEHIEY FOESE L TWAIREESZREEAL
BROEIEZRBEILLERETH D,
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O~ (112 m=13.73m) ZHERE LT,

3-15~[X] 3-22 (B NERAT O B A IR g T &

I el B2 IRE DI EE 3 AT TR g,

# 3-5 BIMENT /ST A—F

CaseA-1 | CaseA-2 I CaseA-3 CaseA-4 CaseA CaseB CaseC CaseD
HUBENZE KR Ty [C] 28.0 28.0 28.0 37.0 28.0 37.0
HUENJEGE U [m/s] 0.24
o ] W] 10.0 2.44 2.44 7.32
B I A L
DU & [W/A] 41 10 10 30
I T [C] 70
Bz — FoERES
e xRS | L [m] Lo
A i
lisyas — W m? K] 0.681 0.675 0.681 0.675
i AR | o
U mm2 K] 21.487 21.280 21.487 21.280
BERRE | T, [C] 17.0
BMRIEEOQ ks | L [m] £y hRAT
2Ly 11.2 13.73
NE 4\” wm? K" 1.160 1113 1.103 1.113 1.103
BRESR | o P
U4 mm? K] 36.573 35.114 34.774 35.114 34.774
BEMIRE | Ty [C] 17.0 17.0
B . FEFAR S FETEAREE
PR [reme | v ml s | s | AEE 64
. oy 2 70
Eoh T . W m? K] (A8 3.420 () 3.420 4.109 3.420 4.109
RUBER | o
- U mm2 K] 107.856 107.856 129.582 107.856 129.582
BEERE | T, [C] 30.0 | 28.5 37.1 302 38.9
B . B NRAT BEFEAR RAT By NRAT
?%g&i@ REES | L [m] 1.2 16 13.73
- i oy Wm?K" 1.144 1.688 1.098 1.088 1.098 1.088
RUBESR | o
! 74 mm2K] 36.076 53.239 34.687 34.072 34.629 34.008
BERIRE | T, [C] 30.0 30.0] 28.5 37.1 30.2 38.9
~PERG N 3 ‘:é 4}72—*
WEEEO ezgs | L L) [— BEFEIA R - BEFERF S
BEFEMTIBR ety 64 ety 64
pid S Wm?K" 1.921 1.921 1212 0.694 1.983 1.850
RYUBESR | o (oo ey
) U4 mm?K'] 60.595 60.595 38.207 21.887 62.544 58.335
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FETEIRR] 2 WrE & L 72 CaseA-1 TlE, BEFEAROBOIRANNFERR T O L 5288
DA LD, FEiEN 68.6 CETLEA L7, L U EiREICET 5 £ TORERH
L2 H9THDH, MESNDIFEEKEENS 3~4 WH TORELZFTNX, ZO+5
LM (FRAEESIND) O —A TS ek LRFOBEFAR IR L 50 CREIZ
NEDHEBZOBND,

80.0
20,0 68.8°C
. —
| —~— — BRI
60.0
B — BESEIK (D)
w ;/ T | —mEmwEom
5 /4 vy MR (OA)
2 e L By MAE(T)
%( —tvh km
’ 30.0 ¥—=— | 4NT ]
— — BT
20.0 — YU EE
e
10.0
0.0
0 1 2 3 4 5
WERD (4]

3-15 CaseA-1 (FEEMAHMZEWE, REALEARRES 1.2m) BERE
B C
65

60

55

50

Xt BRI R ®
40

35

68.
30

25

l_x %u S i

Output Set: CaseA-1-1 1.8404F il 15
Contour: Temperature !\l/ y

3-16 CaseA-1 ViENEHEHRNEERAER (1.84 F£%) BESA
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FEARR] D22 JE D%l & % & LT~ CaseA-2 TlE., BEARBEOE SR IL 42 A%
D 31.8 C (HAZIRJE 28 C+3.8 C) & 72 o7, CaseA-1 & H#Ed % & H i e A KE AR
TLTEY., BRIRICL 2K O EITRE VN,

80.0
70.0
— BEIEARPNE
60.0 — BEEE(R LmE(D)
500 — BRI E(DA)
o ’ v MR (OF)
= 400 v NI ()
oy 318C — Uk ki
- 30.0 emt— [=SAN N
r — YLl
20.0 | PIRIER L
HuiE K Hm
10.0
0.0
0 1 2 3 4 5

IERH [4F]
3-17 CaseA-2 (BEEMAHXHEYRE, ARE S 1.2m) BERE

HAL:C

50

45

X o BRI 56 2 7 o

35

30

L.

Output Set: CaseA-1-2 0.3504F 15
Contour: Temperature A

3-18 CaseA-2 YIENRERKNIEEFRAER (0.35 F1%) EESM
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PR DAL TV D BEIA LI OBMRERREICEH L C, 7 — A TEHE Y DR
ITEE LTV AREBEIZEER 1 IKOBRITE & L7z CaseA-3 Tlk, BEIERFKR MmO i &R
FEIX 61.6 CL CaseA-1I12H_TT7 CHOIKTIZE EFE o7,

80.0
70.0
61.6¢| — BT
600 - — — BEFE(R EH(D)
“00 — | | —mEEkuEOH)
5 : [ | 'y MRHE(O4)
o 400 v RN (T)
%( —vtvh km
30.0 1 £ M
20.0 V — Gl fEE
HuiE K Hm
10.0
0.0
0 1 2 3 4 5
el [4F]

X 3-19 CaseA-3 (BEEMKRZLWE, REE X L.6m) BERBE

Hifz - °C
65

60

X IR R (T >

50

45

40

35

61. 30

25

l_x i’?ﬁﬁ i 50

Output Set: CaseA-2-1 1.6004F il i 15
Contour: Temperature N/ y

3-20 CaseA-3 VIENEHEHKKNEERAER (1.6 £%) BESA
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CaseA-2 DHE L & LT, FEEAREAE 10Wm=244Wm?) By Fo~TiE (112m
=13.73 m) T LTz, ZTOME, BEEARREOKEIREITPEREEZE 720 (30 C).

—HHBE%E, 5.9 W A%ICHEY —27 288 C (#KIEE 28 C+0.8 C)

40.0

FE [°C]
S o
(=) (=)

— BESEIRPIH
BEFEAR L (D)

— BN E(OF)
ey R (OF)
vy AT

—twh ki
=N

— YUE R
HUERE
Bl R A

R [4F]

Lo,

3-21 CaseA-4 (FEEAMXHEMEE, REE S 137 m, BEEAEAOHR@DEE
30 °C) RERBE

Output Set: CaseA 0.4904F
Contour: Temperature

3-22 CaseA-4 ViENEERKNBEERAERG.9 b A %)BESAR
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B - °C
30

29.5

28
27.5
27

26.5



EE S OMEE R CRELHESNZZ 0D, FEIEEROIREILEERTOBFEIER
@ﬁﬁ WRENIE LR D ATREMER B D, £ 2T, BEEERIMII TRHHA S U728 VO EFE

k%%%( FIRBBIZET 5 £ C0) EONTIRIETET 2 RHEE % s i
(3.4) IRV ESFE LT,

0= a A(T-T) (3.4)
0 : FEEE[W] (;%753 FERA~JEANT B H N IE)
a : BUREER[W m?2 K]
A+ WA [m?]
T, : BEIR K]

T : 225K ORI EK]

Z 2T, BEFEAEVRESR : Jacob DEBRN[23)1B L OB EEE 1 ICL 0 RO EHEEEZES
T B BRI - BLITE COBMRESRE (K 3-23) (AU, BERH & R EIEE DR 2
M40 ChHo7-E L THEMBREREIL S BRETH D, BVEERENT/N S WVIE 5 N RERE
<M o720, ZZTIEE2MoMEE LT 1.0Wm?2KNZ28HHT 5,

o

[=>]

(&}

T 4

2 W

; 3

R

ﬁﬁZ —2— ESHKFKEEI15C [

I / / —— ERARKIBE20C

* —— TSR KBEE25C
[ j —o—ZERHKFKREIC

(V=

25 30 35 40 45 50 55

BORESE(C)
X 3-23 SHEEEIZRIT 5 BAXR « &L COBREEEORE
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WPk R O RS SR BEFEAR DIRBIZ OV T, ¥ 324 ITRT 2 F—RAZBE LT, KA D
= AZOWNWT, FIZERIRE % 28 CL L CEMZRBEIR BoW/IR) &, FISICR
BB DR Z WFEHEIR (120 W/R, CASEL) DA TR L7k E2 £ 3-6 107, LD,
TEFIRIE T OBEIERKR IR 1, I 72 58 B S 0O BEIEIR & 0 X 55 & 7R BE TR ZE KU
JE+12 CREEE, FIAMIIC AR DR & WKL B TEWZSHE T b O 2 KR E
+9 CRE LHH SNz,

W 4

Casel Case2
BEHEAR 2 BB S 7= 28I E W TR EE R BEIEER R EICHEFED LN TS LD
HELT, BTz —RMIEL T RIREAEE LT, HED LHOIIIED
LT OWERREICH D EMEL, DD 5 D EIRE LTSS
HTXTOOBEANT 5 EE LT-GE

X 3-24 EBEHAETOREMEKBEEA A — LHBBASHF

x 3-6 EFREBOREEGREEE

BEIEIR R ENE: Casel Case2

30 Wik B FEAR SR IR S 295 C 39.7 °C
I ZESIRE L D% | +1.5 C +11.7 °C
BEFEARR iR 374 C —

120 Wik D RRE L OE | 194 C =

35 F&®

PEHE(R F IR O FEFERR MR E 2 xR & LI BT 21T - 72, =iE (28 C~37 C) @
FEIEMRN B & O Ry (FIHWIREAE 10 WIE~30W/HR) ICXVIRE ERT2Z L5517
Bt BEEARMICERO BRI EZET 2 &2 ORI mREIXRKRIEE 1.2 T~
27 CTholz, ZOLEORE LIS,y AlZblo TREOMICER L, 1 F&R%ED
K252 &32hotz, a7 k60 OFRHIL 527 £ TH Y | BEDBEMGES D
ZEICRVIRENMRIENTZEBZ NS, ., IBIENTIC W CTEREIERM O X Z
RN EEBEL T, BEMEVE WV O I E 2B ORMNERE LIZGETH, ka#E
TR 134 2 £ T 68.6 'C (kiR E+41.6 C) &72o7- (K 3-15), BEIERB O
B DHBEMLREM 2B E T L, FEEAEEOEE IRKEEHE Codr—F—ICNED
EEZLND,

W OGE b BEIEARR E O EZITIEF 1SRN T IR EISET D DI FFED
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B 2ERENDS TNDLZ LD, KEEEIZET D OEFZFICHE SN D TREMEN
VY, JEME - RO TR GIREREICELZ X DEURTHDL I R mhoT,

PEFREBATOIR T 2 ME L, FRCREEORZ WEEFER (120 WAK) % BIR CTHE
L7556 O E FIRE 2R U7/ F . BEFEIR R 1 O Smnli B I 22 KUREE+9 CRREE, °F
BIRI 72 RV R D BEFER DR EICH EFED LN TV D X ) IR 4HE L7254 CTHEIER
R ORI X ZERIEE+12 CRE BRI,

UEX D BUREE SN TV L BEFEIRDFE SR 2 A8 E LT BT ORE IR, FRIERF D FEFEIR
DR, FH R FEEE OPEFIL TEREIRAE3 CRE, o & bt LWREESMt %
HE LT FEEACREEE+2 CRETHL ZENRHEINT, LER-T, BUREES
NDFERTB O TIE, HINOREIRE 37 C+12 C=49 “CFEE M FEEAM i TR FEFEAR
KETEHIY 25 /EIREE VR D,

WHEARL T REALVFEEE—F A4 FRERA L FOEALZILITHONT 40 C~
90 CCTEiRAREL LIS O OMFZESIC LAVE, JEMEIEE IS @mAL T v R A
FTIX 60 C~70 CELBICHREFRBUEDNME T T 2R RENTWD, o, BHE A%
G L LRI a7 ) — MEM AR TR SR - FfE[6]) Tk, =27 U — R
Mefikise L Caz i DIREFIBRME S LT 65 CTHRHESN TN D, AV FRMENZ, 20
60 CREEZBME L TMONOEENELD DO EHERIND, RBIERELY % TO
BEFEMRIRE S Z D 60 C~70 C% LR E U TRESRM 2R ET D RIAZ DR, AMFIE Cfif
Bran/ciiEX, 2060 CUINIZINE D Z & DR S 17z,

BUR CTIIBEERO BRI RN TEE > TUXW RV, EiRORGFREE2EE L,
60 CTOl THEZMERT D Z EEMEIBROBIE L U CERE L, FFROBEEMRDOERE
T T omEERi-852 L& LT,
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AT FEERORREEENC L AHITALREORE FREZZE L
7o FREA D B3

4.1 MEE

Hi T 2R LSy T s CIEBETE R 2 2RI M WEE CEM L CTEET 2720, RO
BRI X BEEAROREEEN AT 08 E2bN5, By MELET L, miED
PEFEARIZ AL 5 Z &1 & 0 KEN TR OIRBIFFE N E (LT 5 2 &0, LRIz 2%
5.2 AR 6 5, TS TERREMA SV A v N RMEORE S, R
TIFExg e LRI a7 U — MEa s s HEs 2 - [AfgRie] % L VT LT,
a7 U — FOVERREGE L T2 T AIREHIRME S LT 65 CEBEL TWDHONRHHITH
D MELREN D iR & 2 2560, REIBEIRICE b and 2 & 2 80E L7iRIEd
AN

5% 3 EOWRBEAENT CIE. BURG G TV D BEFERORE M 248 E L - BT OfEH. 7
BAIRF O BEFER O R MR 1T, TR 723 BB O FERER CEREZIRE+3 CRE, bo L b L
WIS 2 A8 LT EEE R CERREEIEE+12 CRETHL Z LN HEE SN, LR T,
BURARE SN D FRIMFITB N T, 49 CRENFTIEM I LRFICFERZARE TEZY 22
WA & WR D,

%ﬁ%@%ﬂ RIS HAE SN RHE H D70, RRBRBRAS % ORI ETIZ L VPR
JEAL L7272zl BRI H 2 RBEDOHREZ HIAATEBS ZENEEEEZ D, £
Z T, :/7)~%®ﬁﬁﬁémfaoﬁ%%ﬁ&bf ERGIFI I 2 HaAAUTZ 60 C
& LT, @IRMMER LIS A IS B OB PR LRI 5 2 2582 L, BdA O
KRS ATRENENIZ TRFT LTz, — & EY & OFESRME O HOWTER L 72 29
b L, M (BLE) 1, RKRBO B st L2 MR L, i & LTl TR o fFt
BATHOZ L HBFF#ETH, B, R N7 7V EOMBEITEENKRE NS DR, AIFSE
CRENRIR DT, SHROREE L,

U KB N SR & B TR o0 CRREE R 2 5e 7
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4.2 XENFEEA

42.1 ERAMEIORE T

ANTANY T L LTORBNFTEMITRD S D ERBEREICIX, MG 2 U5 L
BATOBRIE 2 (X DUUCEHERENN D, T OMEREZ R 372, BEEARLUSOZERMITH ~ £
TREEND ZENMETH D, BEEKRLFERERLOM, BEALa 7 —FEy ML
DI OPR /275 M 2 EFICRETE D L 5. KENAREMITHEM 288 LeuneLr 2L
&L, izt & LTOMEOR—LOBLEN HIRIEH)E OflE (R 4-1) 2HEARELT DL
ELTE B2, b, EBORERITIIFEFEROBAOLELZ T D120, iR
TCTHLHOREEEZREFCE MBI RO OND, RKEWNFEEM OELZ VI, HES
AL DI S OHIPA CIRE O R L Z T e WEm W CREE A BT SR a 2B h T 5,
FTo, EBEOMEE CIIHNRERE T COEEL D700, HIFEIEIC X Dl LA FRE & 3
L HECFEERE LT LY NSRS b5,

£ 41 EARES (EHLEE)

3y |z AT B [kg/m?)
WB|W/P|LSB| 7 | & 14 P
[%] | [%] | [%] | 70— | & | W WA B s | SP
[em] | [%] IpC [FA |LEX | ¥ Px%
45 [31.0| 45 | 655 | 2.5 | 230 | 338 | 153 | 20 | 230 | 1273 | 0.68

422 et hHE L RER OB

X PN RSB O FESRFERE I, AR IS )T 2~ EBE & EFRE O WA TEREN ER S D
BEETH D, T D OBREEEEITH LTI,

AR R WE T 52 &
TR A & 72 ZIKYEHUE & [RAIFRIC LPCHFA Z Vv, W/B 2ZEE L2 Z Ll2k D,
R AWM T2 ERAREL R D,

F7-. L OB REEREIT.
EVIREIE A G T 5 &
MR BRI 2 G2 2 &
EIRBREE FCOM TIZBW T LA AT 2 Z L b s,

P EDF#HOH & TR ZITo70, £ 42 1CRFHEHEZ, K 41 1IRET 7 e —, &£
43 TR FIE A T, KEEEM I R e MO, Bl G RA LT L2V, A
777 a—XEMA (EYERE AE BUKA) ORMEIC LR L, MRy BRI n
IRAMARELZES D, M7 e —IZBITA2 AT 71 TlE, A7 770 —7 ) —
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T A TR MBS EOa 7 ) — FOWEE SO A VAT U —ERAIIIC
MY EE5ZExERETDH, LL, TNOLDONTA—FFILETHY . imBrICFHH
THZENRHEL, AIFZETIE, BA L L TRIKAMHKREZELE LA LT, £
NWENORFIRE 2 RHL Tl 7 —IZE> TRBR L, fRZ2RICEHRL CGGHET 52 &
Ll A7y 72T, ARMBRTHIEL T2 60 CHRET, A7 vy 71 TRELILAT
Y77 u—ORRELHES TS LA AN E LT, EICRMFIORE, A AE LR
BRAFE LTc, A7 v 73 Tlik, fEROBRIRENEDLS Z L AHE L, RBREREIRE %
40 C, 80 CZBEML T, T—FZWF LIz, F/o, BE LEAIT T, EMRES O
fbRERER, TR AT o 7o, MR RBRIC OV TIE, Ao fEak DO HLER A O B3 %
Rk TwmiRE 22564 E L, Mim/edkft s LT, 105 CERE TRPEA Lo fikalik
TORBREZBM LT, N T EEMEICOWTE, EEDa 7 U — MR 7HEZHNT,
1 EARER Y — NI TS L 7o BRI TR 21T o 7o ZAUTHDOWTIE, 3 6 FIZFER
T 5,

= 42 KIEBUE ORI E RBEINFRIEMBLE OREH

S R WS I WAt

TR

(s h) LPCHFA TR R OB D25 2 20

J A R 60 N/mm? (91 A) JEAFTREE 1L 30 N/mm?2 (91 H) #HEEL 43
OKFEAH ) W/B=45 %

%ggﬁ) FTERE AB BUkA (SP) SP VEHIE. SPFEOAE

RANA (EPERE AE JKAD 42 & TR

AT 77— | 65£5 cm S5 77— i X2
N V IR B T A R
i TV—F 4 VTR I10%ATF | FREOT Y —F ¢ VT REMHERT DAIK
MRBHEE | o A R % Y
BAAIZERTLI-BEOT7 Ly v 2Bk %
ERAR A DR 2
R e L T
BUMERYE | o s ) — oy | L EESMURTHRR

N T IRy b IR SRR THERY

SORBIFZE CRHE L7 3B (4-12 ~<— VB
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A7 w71 20 C

FEARLG - RPRHEE (LP : 230 kg/m?)

A\ 4
AT T Ta—0
F IR AP AR B D32

iE
EiE

e

1A
\ 4

AT w72 RMFFEOET (3FEEH) 20 C. 60 C
AT 77 a4 e, BRI L IEER R, BB

1EdE (RAIA 1 )

AT w7 3 (KIRETOMEREMEZRER) 40 C, 80 C
{/"'":d%;' uiﬁ‘%ﬁ\ 7\ ? 7 $F {}Ih@J l‘iﬁﬁmu uit% I_J{JmﬁiLI?E ﬁ;ﬁi'ﬂﬁ'f}%L uit%ﬁ
[EfEmRERER (20 °C. 60 C. 105 C)

A\ 4
TR FZRERAER
(s b FRABRZE)

® 41 KENFES RN T —

* 4-3 RBRFE
s ik %
MEMSBE L s WS CHER T 7 7 o —
— s . PRI L, EkoEiigi= 27 YV —ho
A7vT7R UEE R 65em L b, 7277 UKTEMSBEDS H 8 CRER
RN L,
s EX LV IR
kit TR ISCEFSI2 | omum BRSO & LT 5,
. EEOREEY CRE S5 MBI FERE 10 m &
B PEMERS AR AWRTRE | hB) <8 T, WEMEE iR %,
TIV—=F 47 JISA 1123 1.0 Y%A 2 BIRfE & 95,

a7 ) — hORY T hE T 14] TR T

MEZTY —F5 47 JSCE-F 502 éﬂéklm IANDI L,

U i P T Ak JISA 1147 RS IRE [ O e 78
J e R R JISA 1108 30Nmmﬁuiéﬁ%&ﬁ&?éo
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423 FBRRSR & &%

(1) BERZ 77— AKRAMMAREDORE (A7 v 7 1)
1) FERMER XL ORS

H oM, REE AR EEEPIEIC L VM S D, g a7 U — R &2
ERUE, —RICIREMEIZIA T 7 7 e =TS, AT 077 m—3REWIT ETEE
2 B35, ARBFE T, wREWER EA L LT, MEMEEL 22 WEIPH T, TE SRV
AT 77 —EHRKEIEDHLILEEEL L, 22T, A7 77 e—ERSE
BROM BV BRI E 2 R T2 2 L2 B E LT, BARBLS T D IKIEHUE O£ KA 50
K (230kg/m?®) (Zxf L, AKABMAREEZHEN (307kg/m®) SE-ELAIZ OV THRF %
Tole, 2B, mikEl= 7 U — b OERARE - M LIESH7] CIImERmREI 2 27 U —
N ORI OFEREfE L LT, HBEAEDHE (W/P) T28 %~37 %N REINTEY., AKX
LR R 307 kg/m® (X, ZOHEHIFA TR OMEEZ NS E-BIETH D, HEHMEIZR
4-4 12, BLEREER 45177, HES0 Y v MVOKEZG I 92400 L THIRE -,
R L MBHEANIIR DO B TH 5,

<ZERED 10 FEHRE — K(HERIF) AL 180 MR T —FE 5 o —T /& VHEH >

K 44 EAVE
ME ALY Wi
. BB L T R N CREEE A FER))
AR LPC | mepir—3.22 g/em’, FLFEMHIFE=3640 cm?/g
HEE A4 S FIRARS O\ TRAREPE) : BE=2.66 g/cm’, FM=2.79
O FIRAIIAR (A K LHE(ER))
AIRAHEIA Lo o 71 g/em’, FLFEMHIFE=5510 cm?/g

74T vy I GRALE @R seRK IR ET)
B E=2.18 g/em?®, LR HIFE=3820 cm?/g
BRIIANA =7 2% (KEPE~T U T L))
B E=3.05 g/lcm?
SP1 mPERE AE KAl (FEEMRR) . ~ A 7 « 3000H : 77 /LR
TR IIUNWEGHER) =2 —T LVRILEY
- As | EREREA] (BASF 2 /S (FF))
AT T 404 : RUTIF LT a—)LiHER

T7I9A4T via FA

ez sRA LEX

X 45 EBAR (BERF T T7u—, ARABHREDEE)

23y | 7@ AT i [kg/m?]
W/B|WP|LSB| 7 | & ik P
[%] | (%] | (%] | 7= | & | w [ #%&HB s | 5P
[em] | [%] trC |rA | P Px%
45 [ 31 | 45 | & [ 25230 358 [ 153[230] 1274 | %
45 [ 28 | 60 | g |25 (230 358 | 153307 ] 1198 | %

KRBT A= L UTRE
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2) MBAER L BFEAT 77 n— O E

AL TIL, & 45127 T 2EBAICOWVWT, SPIINEEALEH I L LIk RT T
Tu—%ZEE, FOREOT Ly Y a IRE MR LTz, SPIRIRZEFB IEERo 7 L
v ¥ 2 PRI O R Z X 42~ 4-4 (TR T,

a. FJRAME AR 230 kg/m®
IRFNFSINERZRET 22812k, A7 77 r—% 650 mm~850 mm F&JE OHiH T
LR Sl a i Le (K 4-2), IRFIAIRINEZ 2S5 & T AT 07 T7m—
FERKARECTHAL LW RENT, M 43 12T Fon—L 7 ) —F ¢ v I RBOBGRE
RT, AT T Tu—%kREL TR, TV =T 4 U TERBEK LT, L, ATV
7nu—% 850 mm FEE F THAKSELELAICBWTL, 7V —FT 4 V7 RIIEELTD
LO%LLF ChH o7z, LinL, EAX A EDEENS, BENAXVEEICKRT —R &~
— A MR E, MEMBPIEDEETDBEINTEY . MEEEREC T D Z e b ay
VAT U —NEN ST SN, LIRS T MEMYEEL R WEIPHE LT, AT T
2 —@ EfRZ 800 mm &M L7z, —J. A7 77 m—75%650 mm BRE T, X 441
FT LI, TR PR ELS . BAXLORERE N & T, WEMESHERE T X 220
FREMENH D2, AT 77— FRIZ 700 mm SR L7z, AEXY, BEXTZ
7*7 1 —(%, 700 mm~800 mm. I 72 H 75050 mm N EcE & Bz DAL,

b. AIKAMIAR & 307 kg/m?
IRRAIRIMEAFREST D2 LI2L 0 AT 77 a—% 650 mm~950 mm F&JE O #ifH T4
R B e L L7z (K 4-2), BAAIRNEEZELSEDLHZ LT, AT 77 —%
HRARETH D Z EWRENTZ, M 43 1ICAT T T7u—L T ) —F 1 vV ROBUR &=
T AT 7 7a—2RELSTIE, TV =T 4V TERER LI, AT 7 7r—% 950
mm BB E CTHRESELHE, 7V =T 4 7 RFAELT D 1.0%E D /NEVN0.6%LLF
Elpolz, L, BAZAMEEDERNL, EAXIVEREICKRRD —R 2 E_X—Z FA
P& MEMSIEOAR T DB ST T DB B S I S D RB TH o7z, LT o T,
MRS BE L 220 e LT, HIEX S 77 a—0 ER% 900 mm &HMr L=, —F., %
Z o7 7a—R700 mm BBEOEE . K 4-4 18T XD, MG FRREISES R0 K
PERIEFICEm <, Aay 7 TOUDIRLREERKRETH -7, 2D &iE, REIMESR
VARSI A RIT TR E K AR b Ll ST oD, AT T —DO TR
X 750mm EHBT L7z, LLEXD, BERAT 77 2 —(F 750mm~900 mm, T 725> 825
+£75 mm D & & 2 BT,
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—— L1S:230 kg/m®
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—A— LS:307 kg/m®

500

0.60 0.65 0.70 0.75 0.80 0.85 0.90

4-2

SPiRINEE (%)

SPIHRMEE RS 77 u—0B%

]
A% | R — Ry R R

AT N Fx L MEHALATOS

l\
R 0.5 // \___,
Cos .
: /
—— LS:230 kg/m®
0.2
o1 —A— LS:307 kg/m’
0
600 700 800 900 1000

252 770—(mm)

X 43 RS F7u—e7 Y —5 4 v FROER
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*;5‘@7\5‘5’3@ < A
-------------- 750~900 mm

N
o
"
v
4

ELZIILViIES R TER ()
> > o

’

.
~ -
..........

N/A
/

700~800 mm

—— LS:230 kg/m?

—A— LS:307 kg/m?

o N A~ O ©©

600 700 800 900 1000
252 778—(mm)

X 4-4 RS F7u—EENAHNLV IR TRROBEG

3) AKATHIKEDORELBEAT LTI —REOE LD

AIRAI AR ED 230kg/m® & 307kg/m® OELGTT Ly v atbRE KT 5 &, AKA
W RENZ VNI EMBI AR Z LI, BIERAZ 77 —2 RELTE DD,
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4-38 BRFOEELTV —T 4 TR

ok s

*************** 20°C | 7R¥fE146% | 1185109

60°C | 4B¥RI03% | AREREI515

| —=—20°C||
— D 6000-

o 2 4 6 8 10 12 14
FEKH D DR (B fE)

4-39 BRERGHERBRER
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(3) OUEINDOHIE (29RO FHE)

FEEEOEEB L OREZICE LN Efar 7V — ey MEIZBWT, BakEE
BUTKRT 2 A~ ERRZ IR T D 728D, BiEET 2 A & O O b OIHEIZ X 2 FIBR
BLOOVDENOREEMIIH SED 2 ERRO BN, ERBRIEIC X D5 TAEE S
N2 EEFREM T, i CAEICHIRD S 0 | ik O IGRERIR 2 MEHT § 1 5 LB &
% o AHMFFECILRIE CHE L7z LP60 OELA % VT, MR &% /X7 A —& L LT,
FRBR A M LT, BBRELA 2K 4-19 ITRT,

P AR I JIS A 6202 (B %) IZYEIL L | fEIR 2 ARSI 3 (R O/FRE L 72,
PEEARITENA AL L 7 AE 20 CE 60 COEAESM TKFEAEZITV, £ D%, B 60%
TIREE 20 C& 60 ClTfho 72BN TR EA Lz, M 14 H F CHREOR S8 bk%
HE LTz,

BRIRIRE 20 CTHEME LR A2 K 440 1277, KIHF O LEX20 (%, HALRZEM &3 20
kg/m® OELATH D Z LT, BSBET, BWEMZ 20 kg/m® LR L2542,
300X 10° Z#8 2 7o, BEAEDOMFZE[ 28I KT, ABLADON—RA L Licary 27—k Yy b
DFEIEAE X 300X 100 T 5,

BRIFIRE Y 60 “C Tkl L= M diE BOMBEE R 2K 441 1277, 20 COBRE T T
X, Mie 7 B E TR T 5 DIk L, 60 COBREL T T3k 24 FEfH TR
Fr, TDOHORRRIZIL, TN R oo T-, Fiz, HALIZEM A 25 kg/m? LA
EDOKMETIE, 20 COBRBE T OERNRKE VIR L 2o T, BRERENEWEA. M
WHNZIIIZER OFOSMEE SNV TIEENRE L OD, A FOKMBETTHZ &
THEEP L L, ZORDOIEOTHI NS RoTcbDEEX BILD,

2T, X 442 ¥ 4-43 1220 CE 60 CTENZILKTEE LTZGE OJEHERE %
R, WTNOEE T HIEEM O EWERERENMET Lz, 60 COHBEITIE,
20 CL Y bEMBEDKTNEETH Y . BAMZTRM &Y 25 kg/m?® UL THEAER RIS
HEEIROOOEIN A Uiz, BABEEN 60 COBAITIL, Mg oMk @4 5
ANCHEZEM ORISPMEE S L TIZIR L, JEMEREDIK TREF Lo & B X 5,

VI EOFERNS AEROVETAIAE L W#EPH T, %O KA cE 5
HATEM BT 20 kgm3 NEFE LN EE X2, THERERS L LT,
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# 4-19 HBREAS

N M KO [kg/m?]
Ei& | W/B | WP | LP/B e /Ig N Bk P SP1
SO I VLR 0 I RO T R0 T (R (v e A B | S| G| P
LPC | FA | LEX
LEX15 | 45 | 28.0 60 52.4 70 2.5 160 | 234 | 107 15 215 | 855 | 780 0.8
LEX20 | 45 | 28.0 60 52.4 70 2.5 160 | 229 | 107 20 215 | 855 | 780 0.8
LEX25 | 45 | 28.0 60 52.4 70 2.5 160 | 224 | 107 25 215 | 855 | 780 0.8
LEX30 | 45 | 28.0 60 52.4 70 2.5 160 | 219 | 107 30 215 | 855 | 780 0.8
—0—LEX15-20°C —A— LEX20-20°C
800 —0— LEX25-20°C  —0— LEX30-20°C
&> 700
© 600
X 500
w400
{ﬁr 300
B 200
w100
{0
-100
0 5 10 15
#En(B)
4-40 HRPEE (20 C) AR
—O0—LEX15-60°C —A—LEX20-60°C
800 —0—LEX25-60°C —— LEX30-60°C
¢ 700 -
© 600 -
x 500
w400
ﬁ 300
B 200
t 100 - - -
W 0 e
-100

5 10
#ER(H)
4-41 FHZER (60 C) RBR
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[E #&5% B (N/mm?2)

[E#E58R E (N/mm?)

60

—o— # 53 H
50 —A— MET7H
40 '\ —— #5280
. \\.
20 A
10
0 L L L L
10 15 20 25 30 35
fZaE# = (kg/m?)
4-42 JERETRE (20 C)
60
A —o— i3 H
50 |
\ —A— M E78
40

AN

10 \

10 15 20 25 30 35
fEZaR M = (kg/m?)
4-43 EHETRE (60 °C)
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BE 44 HREFRHROWI (£ : LEX3060 °C. £ : LEX2560 °C)

BT LES AATIZIEM B1E 20kgm?) 12X 0, SERENT20 C& 60 CTAHFEA
U7z s & KN T & [ARR I, SEBRAVICREEF @ 105 ‘C TR A Lz falific
KRB A I Lz, BRI 7, 28, 91, 182 HTH D, RBEREK 444 (TR T,
60 C& 105 COEMEIREIL, Bl 7 B TIL 20 CARFPHEALY KEL< o7z, 60 THK
HE A TIE 28 HUABEOTREEFEHE /NS <, 20 ‘COKFPEBEDEMIBEE Flal>72, ZD
BRIZOWT, EA Y b~ b v 7 ZOKFBIGREEE R L ORI MR DO ZIZ RIE
TEREIREDREIZE B LIEMFHIOWTE S mCHR 7 5,

105 °C CJEAMETREE 2SRRI ISRV LTz, Z OFERIE 105 CORH AL T E
NTHY ., KFBUSHET L0072 & EMBEMOEENRE X 5, [EMERERERILER
BB D EIRICRE L7 RITAT > TV b, ME MR 22 2 o f3lim 2 TR L 72
ar 7 U — FOERR2INC LAUE, AIREITHEEOIFERNA K E WD, TAX Ve
KA & OFEIZIRECHAOOEIN B AT 5 2 & THEMIBENME T T2 L@t ST
W5, AIFFETHAKEZ TR Y, MEM 25 £ 20 KB N FRIEM CIREMRE O
BCEYO IR TR RO AN L&D & JTEMREORK FIXZOMEM EELZ L ED
WAEROX v » FITEE L TWDEHD EE 2 BD, Ml LI ERMERENMIT L= &
[ZDWTIE, E/VZIVOIBEE & D WM Ml & IE2Z L L, HBM & DX v v 73
ML I REL o Z ENHEREEZ D,

ZOXEIREMHTH, 60 CTOEMMEIL, Mt 91 HT 45 N'mm?> 2/~ L, ARBRT
HEEEL L7230Nmm> 2 4 5 2 & DR ST,
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100

—o—120°C

30 | |[—A—e60°C | ________ ]
< - 105°CH
\EGO 7777777777777777777777777777777
Z
%
@40 S ]
o | R

20 | ,,,,,,,,,,,,,'L'l';';:-,,,_,,,,,,.,,,

0 50 100 150 200
i (B)

X 4-44 FARE L ENERE

(4) BlE®REABROE LD

B Oyttt GRENE) om bax B BrgE LT, MEEEAZE T2 & 2RI LR
MOBAZRE L, HEMEZ2E ET572DICEERT 77 a—%2KRELT554. M
BFORMEDIR TIZ L OB BER LT < 725, mivkBi= > 27 U — b CIlIsmyBEREM: 2 1
42 BT, AIKAHBRERWSN, 2777 o— BB 2 R SR il
NEEEDHZ EIFEELV, ABFFETIR, AT T a—E ViRFERE. a7 U —
TV IR ) v AL LT FEZAWT, fEEZRLEDTEGEZRE LT,
T, BESNDIHIBREICBITD AT 77 0 —ORRHREFIEZ R T D720, BIE
B O POKA % mirERE AE BUKAl L GR35 FiEEZ AW, —KiZ, EFICAT e 2%
P9 5 7212 AE BUKAIRCRTERE AE KA Z BIER OIRFIFNCEE T2 Z LIZR<H
HZETHD, AT, BIRIRE 60 CLRpik/adcffioxt LT, EIER ORI & BN
LTHEHT 22 LT, A7 0770 —ORKRFIEZHERT A2 L2 L, —H.
BEREDBIEST 22 L TT V=T 4 VI NEL AT DT & Llpoloid, IRFIH & AIKATR
MARDBMBEZEONORET S 2 LT, SIEEDO R T 77 a0 —O#ER: & MRS BE T
AMN.SHDHZ ENTET,

IEZRMIZ DN TR, AFROOFIRDFEA L2RWEIFH T, Bk OGRS Wi © &
HIEEM B 20kg/m® &I8RE L, LB CIIEM 2R LIZE S L. IR L 2V EA
EEAWDZ L E L (3 4-20),

# 420 B L7 BEwEEM ORES
gy | 7= ERELS LOHAI R [kg/m?]
W/B | W/P | LP/B sa | 77| &K K MR P SP3 | Ad
%] | %] | [%] | (%] | - | & iN ok B s | 6 | P<% | Px%
[em] | [%] teC | Fa | LEx |

45 30 60 52.6 70 160 | 249 | 107 0 215 | 855 | 780 | 1.15 | 0.20

0
|

45 28 60 52.6 70 160 | 229 | 107 20 215 | 855 | 780 | 1.15 | 0.20
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44 FLO

MEHBEZ R T2 & 2RI, BO Rt GREWE) 2RI m LSS XEn
FeIER & B FIEM B LTz, WEMEZ R LT 5720 AT7 077 —%2 K& T 5
B MEIORMMEOIRTIZ L VB BES LT < 2, minEi= 7 U — b ClIoBEst
MWaEfT 35 HIT, ARABMEERANDN, A7 7 70— MEBHERIUEZRE
AN S5 Z L FEE LV, AREFZETIE, AT 7 7u—& VIRG FEM, 7V —F
A T RORPFERB LORBBECHE LRI E 2 —HEDoa v A7 v v—%~

U w7 RE LTHMliFEE AW T, REEA RO EOTEAEZRE Lz, TORRE, #
BHBE L7220 C, WEMEDONRERIIRIEIE L R D AT 7 T u—2— kO mEE = 7
U — MIHARKEWNFEEM T 27 %, LEEFEEMT 8 % (—lzEiEgh= 7 U —F
65cm (Zxt L, XN SR : 82.5 cm, FHEIFIEAM 1 70cm) A S E7oMBI 2B TE T2,
F7o. mERE AE BUKANZIN 2 T, BIER OREOKF 22 TR 5 2 & T, IREKREN
DS, BIRTHLRELEMERERT a7 — T2 gk Lz, &6, M
PR C OPRENME 2 ARE L, BREGREE 250 T & DIt iR 2 RICE R L, SRR
TOMMEMEZEYNRH$ 5 Z LB TE T,

BA%E LI KIEINFREM OB G 2K 4-11 12 BEFAEM OG22 R 4-22 1ICHET 5, i
FREM TlE, FERERBUIZIB W TIEM 2 /3T A —& & L7 OOEIN B AEICE T DGt 21T
I, EMZRM LIS &, B LW S ZEE LT,

% 421 BB LERKENFTEM OBRS

o 7 BT &R [kg/m’]
wmB | wp|LsB| V| & WikP
0 0 0 Ju = N SP3 Ad
(61 | %1 | [%) | oy | 2| W | BEEHEB | 1 S | plo | pxog
[%] LPC | FA
45 [281] 60 |825+75]| 25 [230] 358 [ 153 (307 | 1198 | 0.85 | 0.30
# 422 BAR L7- LEFEEM OBES
| e i ATERS X O [kg/m?)

W/B | W/P | LP/B s/a 7| & K WA P SP3 Ad
%] | [%] | [%] | [%] | - | & zV HOM B s | G | P% | Px%
[em] | [%] tec | Fa | iex |
45 30 60 52.6 70 2.5 160 249 107 0 215 855 780 1.15 0.20
45 28 60 52.6 70 2.5 160 229 107 20 215 855 780 1.15 0.20
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FhE RIFIRENE XV MEULIKEZENKTA2EA L < b

ZE

=

ANQN

U > 7 ZAOMMAUT KT T 5

5.1 #EE

%4 ETORAEEABRTIT, 20 COREE T Tldtin 365 A £ TEMMENSHIES D
—J7C, 60 COBREE T TlL, Hin 28 HEARRICIB W THEE DA Lir o7 (K 4-30, X
4-44), ZOFERO—DL LT, WHIREEICBRINIZGAICIE 20 CREICBR I E
B KRGS E I AR D EA LA U= AT e N B 2 b D, AL, B AV
FEMEL ZRER TS A b~ b U v 7 AOKFISRREE R X OEBA 2 FHL R 0 2 b
WCKIETREREDORBICER L, B~REHOEA L b~ N v 7 RO OZE( %
Bl BREEEGOBMAZEE L, S5IQIE. 2O R EMETRE I M T e
IZDOWTEE LT,

52 WHEOYE R

ABFFETIE, BLEFBRIC =P CRBR L7 B 7 — 2122 T, 5 6 IR EHR
REERBRIF O an B BE & U CERHR L7 AR (&R 77T o hTRRD LK
AR GRIBHTE LERHIC/ERD) | ML L 7oE R ORI L e = 77| Bl G RIERF 18R
B L7z BNRBR TR L 7R IRIC Lo T — 2 2 L o T D, B, 77 b, Bl
KA WEEHMARXEIINTNG, F—07 7 —ZHPLERIL TR, a7 i3E
BUBGAER IC B 1T DHEERN S, 1y B LTHERIR S Lz,

2o ORI E W - BREEIR L OB IR X 2 FERIR L & JEME TR O BIRIZ DWW T,
5-1 L 52 (\ZEPE L 7o, Ml SR PELSN O ERESRAE 1T, AR &R TRVHBIA L 5
iz, ZOBREERM RN R CT& 2845008 TRl L2 BEEOHR T[40 L O S o
MREBNRENDBMEFRERTH D, —T7, MRS TOMEITFRRE TOBR & K&
EZRY FAERENEWISEITIT, FEMETRENERIRE OB T—IniicRELTE 22Uy,
A{RBREE ISR ST EITIE 20 CBRERICIR SN o2 h L I35 2K OsC R IRy e
KR DAL E C Tz WM B 2 B D,
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140

OERIBERE(20°C) £c=59.Tlog(M)~112,8
© B ERAEE(20°C) RE0.97
120 T +3IZKkeh 4 (11~23°C)
X37(11~23) 3
100 |  AZEMKEP(60°C) o A &
& = ERKF(105°C) A A =7
£ - A
~ 80 | - A
z w4 Fog=11.3log(M)+45.7
§ R=0.73
% 60 | HEEEM=X(0+10)r At
i t ()
H 0 - EHERE(C)
40 |
B = .
|
20 Fo,05=1.13l0g(M)+25.2
R=0.2
0 L ] L ] L ] L TR
10 100 1,000 10,000 100,000

BEEEMCC-B)

5-1 TARUEE CEELI-EMBE (KENIEEM)

100
OENIRLEEHE(20°C)
OMERERLE(Q0C)
g0 | +EIBKAEEN5~23C)
X7 (15~23°C)
T AZERKHR (60°C) X
$ 60 & mERZH105C) fo=47.7Log(M) - 915
e HEREM=5 (6 +10)- At R=0.98
ey t: M E(R) A A
i 40 I g.:;4BECC)
|i.‘| A | [}
|
20
0 L L] L L] L L] L L
10 100 1,000 10,000 100,000

HERE (C-B)
52 FERIREE CEELUEMRRE (LEIEEM)

5.3 SFEERiEE

F S-LICEMERMEI O, £ 5-212F A > b X OREEM O B2 bF 5y & 87,
TAUIR—=ZANOBRLEIFLULTO LB TH D,

£ 532X MR—=ANDORGELAEZTT, BEAY =2 FORLA T EEFREM O
Flf (F 4-20) ICHADE, ZOBAEDPDAKRAEM « AIRAH AR - FREIRFAIOEA S
ZFL5IWT, LPC & FA, LEX(EX)Z0fH L7z A > hX—2 FO/lA (BLF, LFE) %
WE LT, F£io, WEMORBLHRT 5 BT, LPC & FA A& HAWZELS (BT,
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LF) R E LTz, 7=, btttz E LT, WmALVF 7 R A N (BT,
NPC) OHZEHAWEESE (LT, N) 2% E LT,

£ 51 FERME
Eivk=2 B Wi
NPC WilAR L v T KA b p=3.15 g/lem’, 4~=3280 cm’/g
LPC BEFRL T KAV b p=3.22 glem’, A~=3420 cm*/g
FA TIAT v all p=2.19 g/lem®, A=3870 cm*/g
K FR NS
LEX BB NA /= AR p=3.07 g/lem’,  A=4330 cm*/g
(KFE~T U TIV(R)
W 7K KB K

# 52 {bFER4 (NPC. LPC, LEX)

M kAt
Ig.loss | Na;Oeq SO; ALO; | MgO | Cl | CaCOs
NPC 2.44 0.57 1.96 4.0~5.0" | 1.31 | 0.02 | 4.13"
LPC 0.62 0.46 2.25 0.752 | 0.72 | 0.01 | 0.21™
LEX 1.10 0.22 |20.2~25.7% [ 0.7~1.4% | 0.60 | 0.01 —

*1. BEELLTNPC IZBITA— M/ B4 st
*2: SRFEEN— BNER B[R] B S T S AT E I A R
*3. HES D ) & v Ul R R

# 53 N—ZX NORBRES

i | W/B | FA/B BN B (kg/m?)

(%) | (%) | W | NPC | LPC | FA | LEX
N | 45 - [586]1303] - - -
LF | 45 | 30 [559] - [870 [373| -
LFE | 45 | 30 [559] - [850 (373 20

5.4 BERROIERTT 1A JOGER 51k

T AL FR—Z FOMIREIX, AL EFRERIC 20 CICERE L7 ERE THEME L., ##
TR FNAIX JISR 5201 (ZHEML U 7=, AU Z 11 40x40x 160 mm D §HE = d R 2 F -

BAEMREIL 20 CL 60 CD 2 KkHEL LTz, 20 CERETCER LB AL FX—X M,
TiAB %, LT 20 CIZERE LT HIREN ORI T 24 FEFEE L=, T0%, &
AU BRR=ZANIBU LT v 77 4 VDX 0ERR L7, B L7 A b= M,
R L FRROIRE - MR H NI CTEEE LT T2,

60 CERETIER LIt A2 X=X NI, ITIAZD B 1 FEFFHEEZIZ 60 CIZERE LT
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TEIRAE N C 24 BRI OB LB A 20 LT-, T D%, TOH, BA LV F_—2 MIHA LT »
TT4NDCEVERR LT, ER LT AL b — 2 &, LR FRROIRE - B E

I CHBEAEZIT o7,

AL NG 18 K, 28 H, 91 BB L7zt Ay R =2 ME, TR FZHOTH
HoOZERARERE L, Z0&E, NEOKZZAREZRVRELSLTSTHHMT, &
AU RR—=2Z MIK S mm AIZERIL L, B L7 A L FR—RA NFE2EXAT 7T A
BN ABZERTIZKOBIE LTV —2NTTE bz 15 piiligEE Lz (Zo
TAEZ KFEIEALER & M ERR T2 ) . AKFUEIEAER 2 G L= A > h_X—X N FiX, Y —& A
JREMEALY F U AR E O C B bRFEEZREL 11 %RACHB LT > or—%
NT1BEBM ERF LT N 2RELE, 0%, BAV MR—=ZAMNFIEA /D
FLeE S U 1Tk 2 F VTR 2 80 L C 150 pum A FIZ0fk L2 6 D 28R X BRIEHT
R L7z,

AV R FAICAFET D2 KFORIE Z AR X #RlEHr (BLF, XRD) Tiro7,
B DB B ENENG OB T v — ML T, &4 25042 By
T 0-ALO; & W2 IEBUE 21T o 72, sRICIE, ByReEHC NEEHEYE & L T a-ALOs &
WNEIT 10 %EH L CHIE LD b, BT 43.3 °O o- AleaODIEHﬁI: — 71Tk 5 . AL
W OEHTHREE & DR AZ AW TIEF L L7e, 7eds, XRD OWEICK T 5 7 A%i31 T
»H b,

HESMAIT, X B Cu-Ko, &EIE 40kV, EEHM 40 mA, ERFPH 50~65° (260), A
T v 78 0.02°, AF ¥ L AE—R2°min & L7,

ARG ClIE, EFERT VI 32— FRAKFI# & LT, Ettringite (LA T, Ett) . Monosulfate (L4
. Ms). Monocarbonate (LA . Mc) IZEHEH L TEZEAITHoT-, & 5412, ThEFhofk
FB KO /UERE[301 %2 7R T,

K 54 THIxX— FRAKIHOILZERE L OE/VEE

RV EIVIRTE

LA TR [ b5 (em¥/mol)
Ettringite Ett [CazAl(OH)s * 12H>0],°(SO4)3*2H,0 707
Monosulfate Ms [CaxAl(OH)s]2+ (SO4)+ 6H,O 309
Monocarbonate Mc [CazAl(OH)6]2*(CO3): SH.O 262

54



55 FERLEE

551 20 CEREIZBITAEAL b~ MY v 7 2O ORIl

AMFFETIZ. XRD ORERE R AL D EIZ SN THER 21T o 72, 7B, K 5-3~
5-8 ICIEAME TR LB AL F_X—ZA  DEAY b~ MY w7 AFUZEEND A
REMEDO & LMD EE e v — 7 24450 L7 (Ettringite : Ett [31].  Monocarbonate : Mc [32].
Portlandite : CH[33]. «a-ALOs:Cdm[34]. Calcite: Cal [35]. alite:alite [36], f-belite : S-
belite [37]. Mullite : MIt [38]. a-Quartz : Qtz [39]. Monosulfate : Ms [40]),

CH (100)
Cdm(10-2){Cal (104)
Me (011)CH (001) | | alite & Sbelite
Ett (100) Ll licH0-)

2000 T ,,, T

< 1500 | -
Ry [
B 91d
& 1000 -
z .
2 28 d
2
z 9500
2 s
= {18 |
. j

5 10 15 20 25 30 35 40 45
2 theta ( @)

5-3 XRD chart of N(20 C)
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2000

1500

1000

Intensity (cps/cps of a-Al203)

2000

1000

500

Intensity (cps/cps of a-Al203)

500 |

1500 |

0'-: AR -
5 10 15 20 25 30 35 40

M (011)CH (001) |
Ett (100)| '

CH (100)
Cdm(10-2){Cal (104)

1 alite & f-belite
L HCH (10-1)

10

15 20 25 30 35 40
2 theta ( 0)

5-4 XRD chart of LF(20 C)

Mec (011)CH (001) |
Ett (100) |

CH (100)
Cdm(10-2){Cal (104)

alite (006)

45

1 alite & Bbelite
| HCH (10-1)

1284

T .I.Q.‘Ezlfléi,‘..ilél
ao-n;
MIt-;|
alo) |

2 theta ( 0)

5-5 XRD chart of LFE20 C)
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"1 alite (006)

45



Ett (100) ;
2000_-~' '

Intensity (cps/cps of a-Al203)

1500 |-
1000 |
500 |

. I

CH (100)
Cdm(10-2){Cal (104)

Mc (011)CH (001) | i alite & fbelite

L {CH (10-1)

15 20 25 30 35 40 45
2 theta ( 9)

5-6 XRD chart of N(60 C)

10

5

CH (100)
Cdm(10-2)iCal (104)
Mc (011)CH (001) | i alite & fbelite

Ett (100) ; {CH (10-1)
2000 .'""l""l"'-|----|-" 'rg'i'lail-lge-z(-)(-)gi

3 I |
i |. |
< 1500 | i 1
3 [ e
o i i91d '
o ¢ e Mg ‘ ‘H‘
5 1000} | ]
w2 E i 1‘
g M, 1284 Wi
R ml i
z S00p ¢ - ]
Q :
kE 118 h

0

5 10 15 20 25 30 35 40 45
2 theta ( @)

5-7 XRD chart of LF(60 C)
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CH (100)
Cdm(10- 2)iCal (104)

Mc (011)CH (001) i alite & Sbelite
Ett (100) | ! 5 EECH(10-1)
2000 -""EI'E'"I"?-|----|§---§.§ Eé.é. a.l_lt,e,(.o(.)_éi
S I i g ]
= [ "o ! E
< 1500 | | ]
3 i | . l
4 1 91d ¥ ]
o 1 : :
51000 | | e
§: 28 d ‘5: i .
& | WW%.
Z 500f @ | | ]
2 :
= L 18h
ol

5 10 15 20 25 30 35 40 45
2 theta ( @)
5-8 XRD chart of LFE(60 C)

(1) N OFEERIZE T DA ORRRFZEL

XRD DF ¥ — MIEFEHTDHE (K 53), £9, HRED 18 K& OFHMRKIZ DUV T
IZ CH EH8ED Ett HTH L TWD Z ENbhotz, £72. 7V I —WTH S alite &
Sbelite NEEITFEFE L TV DT LB T /-,

WIZ, M3 28 H, 91 HO B DIZEHRTH &, ZiH OMETIiX Bit 237K LT Mc @
P72 ©— 27 3 U2, Mc 13 AFm A O JEIZ CO> i L 72 CEET D 4%, 2D COs>
ORI LTk, Ml 18 H#Fﬁﬁ@ XRD F ¥ — MIEBWT Cal BILTHZ LN TET
W, AV ETZY REAY MUORG SNV EEARD THD EHW L-, X5, alite
o B-belite D & — 7 [FHRREFAYI _@wﬁ%@rﬂ R LTS Z &b KIS DS RRRF A I
ITLI=Z Ebind,

(2) LF 3 X ULFE O FEBRRITIIT DFHALRORRFLAL
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ROFEPERDY 10 %A E D F TO~@D Ak UIER %,

@ ® @

# 1-1 BCEROTFREEER

CaseA CaseB CAseC CaseD
ERERD 0.0 0.0 0.0 0.0
EdnizE g6 6.3 0.0 3.1 1.8

BMRETEHER (%]

LIFIC, Bl L-BnERL 2 R~T,



EriE=R D) (CaseA - CaseC)

EniEFE D (CaseB - CaseD)

T, = 17.0 [C] = 290.15 [K]| |7, = 17.0 [C] = 290.15 [K]
T, = 28.0 [C] = 30115 K] | |7 = 37.0 [C] = 310.15 [K]
T = 295.65 [K] T = 300.15 [K]

I = 0.02581 (W m" K] 2 = 0.02615 [W m" K]

b = 11946 [ko/m’] P = 11757 [kg/m’]

Cp = 1007 [J kg' K™ Cp = 1007 [J kg' K]

n = 1.840x10° [Pas] n = 1.863X10° [Pas]

v = 1.540%X10° [m%s] = 1.584X10° [m%s]

Pr = 0.718 Pr = 0.717

Uo = 0.24 [m/s] e = 0.24 [m/s]

L = 160 [m] L = 160 [m]

g = 9.80665 [m/s’] g = 9.80665 [m/s?]

Re = 2493%x10° Re = 2424%10°

Nu = 4224 Nu = 4128

a = 0.681 [Wm?K"] a = 0.675 [W m> K]

EEEZRQ)(CaseA - CaseC) EEEZFRQ)(CaseB - CaseD)

T, = 17.0 [C] = 290.15 K] | |7, = 17.0 [C] = 290.15 [K]
T, = 28.0 [C] = 30115 K] | [7; = 37.0 [C] = 310.15 [K]
T = 295.65 [K] T = 300.15 [K]

~
I

0.02581 [W m' K]

0.02615 [W m™ K]

P = 11946 [kg/m’] P = 11757 [kgm’]
S~ 1007 [J ke K] = 1007 [ kg K]
n = 1.840x10° [Pas] n = 1.863%x10° [Pas]

v = 1.540X10” [m%s] = 1.584X10” [m%s]

Pr = 0.718 Pr = 0.717

U = 0.24 [m/s] Ue = 0.24 [m/s]

L = 13.73 [m] L = 13.73 [m]

g = 9.80665 [m/s?] g = 9.80665 [m/s?]

Re = 2140%X10° Re = 2080X10°

Nu = 592 Nu = 579

1113 [Wm? K]

1.103 [Wm? K]




EEEZFRG)(CaseA - CaseC)

ARG (CaseB - CaseD)

T, = 17.0 [C] = 290.15 K] | |7, = 17.0 [C] = 290.15 [K]
T, = 28.0 [C] = 301.15 K] | |77 = 37.0 [C] = 310.15 [K]
T = 295.65 [K] T = 300.15 [K]

o= 0.02581 [W m™ K] A = 0.02615 [W m™ K]

p = 1.1946 [kg/m’] p = 1.1757 [kg/m’]

S 1007 [ ke K] p = 1007 [1 kg K]

n = 1.840x10° [Pas] n = 1.863%X10° [Pas]

v = 1.540X10” [m%s] v = 1.584X10” [m%s]

Pr = 0.718 Pr = 0.717

L = 6.4 [m] L = 6.4 [m]

g = 9.80665 [m/s?] g = 9.80665 [m/s?]

B = 3.321x10° [IK] B = 3.204x10° [1K]

Gr = 3.959% 10" [m/s] Gr = 6.604x10" [m/s]

Nu = 848 Nu = 1006

a = 3.420 [Wm? K] a = 4.109 [Wm? K"

BREER@D(CaseA) EMRZER@(CaseB)

T, = 28.5 [C] = 30165 K] | |7, = 37.1 [C] = 31025 [K]
T, = 28.0 [C] = 301.15 K] | |77 = 37.0 [C] = 310.15 [K]
T = 301.40 [K] T = 31020 [K]

L= 0.02624 [W m" K] A = 0.02688 [W m" K]

p = 1.1711 [kg/m’] p = 1.1387 [kg/m’]

& = 1007 [T kg K] Cp = 1008 [J ke K]

n = 1.869%x10° [Pa*s] U = 1.917%X10° [Pa*s]

v = 1.596X10” [m%s] = 1.683X10” [m%s]

Pr = 0.717 Pr = 0.718

U = 0.24 [m/s] Uew = 0.24 [m/s]

L = 13.73 [m] L = 13.73 [m]

g = 9.80665 [m/s?] g = 9.80665 [m/s?]

Re = 2064%X10° Re = 1958X10°

Nu = 576 Nu = 552

a = 1100 [W m> K™ a = 1080.000 [Wm?>K"]

BRI @D (CaseC) EMREEHED(CaseD)

T, = 302 [C] = 30335 K| |7, = 38.9 [C] = 312.05 [K]
T, = 28.0 [C] = 0115 K| |77 = 37.0 [C] = 310.15 [K]
T = 302.25 [K] T = 311.10 [K]

A = 0.02630 [W m’ K] A = 0.02694 [W m' K]

p = 1.1680 [kg/m’] p = 1.1354 [kg/m’]

Cp = 1007 [Jkg' K™

Cp = 1008 [J kg' K™

n = 1.874X10° [Pa*s] = 1.921x10° [Pa*s]
v = 1.604X10° [m%s] v = 1.692X10° [m%s]
Pr = 0.718 Pr = 0.718

U = 0.24 [m/s] Ue = 0.24 [m/s]
L = 13.73 [m] L = 13.73 [m]
g = 9.80665 [m/s’] g = 9.80665 [m/s’]
Re = 2054%10° Re = 1.947Xx10°

Nu = 573 Nu = 550

1.098 [W m? K]

1078.000 [W m? K]




BREHE G (CaseA) E\rEFEE)(CaseB)
T, = 285 [C] = 301.65 K] | |7, = 37.1 [C] = 31025 [K]
Ty = 28.0 [C] = 0115 K| |77 = 37.0 [C] = 310.15 [K]
T = 301.40 [K] = 310.20 [K]
i = 0.02624 [Wm' K] = 0.02688 [W m" K]
p = 11711 [kg/m’] p = 1.1387 [kg/m’]
Cp = 1007 [J kg K] o = 1008 [J kg' K]
n = 1.869x10° [Pa*s] n = 1917x10° [Pa*s]
v = 1.596X10° [m%s] v = 1.683X10” [m%s]
Pr = 0.717 pPr = 0.718
L = 6.4 [m/s] L = 6.4 [m/s]
g = 9.80665 [m] g = 9.80665 [m]
f = 3321X10° [m/s?] f = 3204X10° [m/s?
Gr = 1675x10" Gr = 2926x10°
Nu = 295 Nu = 165
a = 1.212 [Wm? K" a = 0.694 [W m> K"
BRI HG)(CaseC) EMRZEFG)(CaseD)
T, = 30.2 [C] = 30335 K1 | |7, = 38.9 [C] = 312.05 [K]
T, = 28.0 [C] = 301.15 K] | |77 = 37.0 [C] = 310.15 [K]
T = 302.25 [K] T = 311.10 [K]
L= 0.02630 [W m" K] 2 = 0.02694 [W m™” K]
p = 1.1680 [kg/m’] p = 1.1354 [kg/m’]
& = 1007 [J ke K] = 1008 [ kg K]
= 1.874X10° [Pa*s] = 1.921%x10° [Pa*s]
v = 1.604X10° [m%s] v = 1.692X10” [m%s]
Pr = 0.718 Pr = 0.718
L = 6.4 [m/s] L = 6.4 [m/s]
g = 9.80665 [m] g = 9.80665 [m]
f = 3321X10° [m/s?] f = 3204X10° [m/s?)
Gr = 7295x10" Gr = 5499x10"
Nu = 483 Nu = 439

1.983 [Wm?K"]

1.850 [W m?K"]
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2.2 RERITIE

Ry 7 HROFEFERER TRA LTI & ORIRA~OXL L BiRRETHL 7Ly Vo
PEIRDNE IR WS EAREE LT LFR 2-1 OfdEZ W=,

# 2-1 RBRES
25y | e ERM RS L OHALRE  [kg/m?]
WB | WP |7 7m| & Bk P SP | Ad | As
[%] | [%] - " K WO B S G Px% | Px% | Px%
fem] | 1%] | Y [ pc | Fa | 1ex | S
45 | 28.0 | 7045 | 2.5 | 160 | 229 107 20 | 215|855 | 780 | 1.15 | 0.20 | 0.02
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O—A, @D O—B O—C
I Ty hb~FA NIy RSB NIy RSB
\4 A\ 4 A\ 4
RikE (10 53) K1k (10 53) K1k (10 53)

A\ 4

A4

A\ 4

I 1m3X(3][a)

(1+1) m3 % (1.5 [A])

(0.5+0.5) m3x (1 [=])

y

A 4

y

K1k (40 47)

K1k (40 47)

K1k (40 47)

!

)

!

o ~ry b~FA

Ny R

N b

A 4

A 4

A 4

IR1E (10 43)

K1k (10 47)

IR1E (10 43)

y

y

O 1m3x(3][a)

(1+1) m3x (1.5 [|])

(0.5+0.5) m3 X (1 [a])

A4

IR1E (40 57)

I Sy hdRA

A 4

R1E (10 43)

A 4

I 1m3x(1a)

!

(0.5+0.5) m3Xx (1 [a])

EQIESNS

2-4 RBR7n—
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-5 \IZFEMR CTHREIND Ey MEEZRT, EEOME T, EEFEM S 1 T
LIAEN D HFEEIZ, A=8.8X88=77.44m*> L L THE LT, v hEEZ 10.0m’ &
FTIUE, N7y FOER 1 BT H ENRDFAHE S,

10.0[m*] +77.44[m?*]=0.129[m](= 13 cm) TH 5, O H EN @I it o2 &L L
Ty FTIABR AT Va2 — VWV ERTE LT,

:m /N

8.8m \

4

v
1 BOITHREIZ 10 m* 37w b 1 A TH®
— ENHBE@EEE13cm) LRHREE L,

v

14.4m

A

X 2-5 ZEEROE v bTiE

a7 Y= by NI 2-6 IR TR AV, PEE DO Y X2 )0 S 7o Bk
(BE 2-1) Z2PAICHE D A1 THEE A O R E & 2L LG CROE L7214 300 mm (27
LT,

ANy FORANZHEH A O YA X
AR 2 2 A2 QAT U CRER

MEFR (&) 1.0m?
fRE AN i B &
HEH 1 [mm] 500x400
R Z AL [mm] 1200
4> 1Ri[mm] 1 900
' Hi[kg] 320

X 2-6 AN b (1.0 mP#R)
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IAFRIL A BE 2-312, FTABRZERE Z IR0 S LIk A BE 2-4 IR T,
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(3) Femts Laklik

R LEEICLH2RBUL, N7y MREERREBRO A, B DY — Ra2(U 2802 /ik L
TT7.05X747Tm DY —RF&ELTRBRLEZ (X 29),

Ty LB X, ARME S IREE — XX VRSN D S — o TEEARE LK m
By LB Z I, AL BT ERE A Rl o slBR A H LI THEMT 2, ¥ LEEORERI %
B4 2-10 12, TR AEFE 2-5 1277,

/474

7050
|

X 29 EHEHLEBRBRY—F
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RENE— X Ok AR 2217, I ERHKBRTIEZ, 2095 200W ORENE — & &2 Hii
W21 fiE, 400W DIRENE— X &2V 1 FIZ 2 HAHV=,

# 2-2 REhE—F DAk

Padh 2 — R HAJ20200 HAJ25200 HAJ40200
A =T — /e Vg
R KM?20-2P KM25-2P KM40-2P
7 [W] 200 250 400
B [V] 200
I [A] 1.1 1.2 2.1
JE e %2 [Hz] 50/60
IREN A [Hz] 47.5/57.5
) 1.96/2.84 2.45/3.53 3.92/5.69
= OAKN (kef) ]

{200/290} {250/360) {400/580}
WA > S —HRE [mm] 3.2~45 3.2~4.5 4.5~6.0
BV b [mm] 12 12 16
B ke 11.2 14.5 28.1

2.3 FRBREER

m SHENME A 2-111Z7R7, N7y P rbPHRICA 7 — v E T L2 L =
y7 ) —broRAmSZFH LIz, UTICHELZ= 27— MaSiZonWTRBRY—F

FEIZFET,
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<CH—F>
C v — RORBIAR 2-12 1R & 512, SEREBED /37 v b0 DRIk 2 400 L C
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2350

O Ou. O

O O
T PR
2.35m [H k@

HifE A=11.0m?

B 2-12 [FRHEH & REE (Cv—F)

Ny R BPEHBORERE (227 U — MTIAZGBS) 2K 2-13 [Trd, Kit,
BPDR S 2 XEh YHhZ, 2> 7 U — MILIAAE S Ea Ly ¥ —TasnpiF L TERR LT,
ANy RIBRIFFCHEH Lz 2227 U — MIHEH L7285 7m0 DA £ CiitEh L. 14 mm
~26 mm REOEKEL eoTe, ZOZ ENG | FRHIHYEH L= m (K 2-1 O F FHVE)
T, ZTEDIINAT v FEBE) LIFHAIEZ % < THud, AE CE B BIEE CTh 2 &k
75 40 mm AR RN 722 Bh TIEAEE S T | AREE 22 3 24T HIABL D LA RETH 5
TR I, HEH 1~3 [BIH £ ToOEREITERE NS FTHERIC L DR
hanWkEZ BN,
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E8eeRssEsa83329823288

CY—FK1[nlH

£ K 1 59 mm
/N 1+ 45 mm
& 14 mm

CY—FK2[nlH

£ K 140 mm
/N 1 126 mm
EiEZE © 14 mm

CY—FK3[nlH

K 0 218 mm
/N 1 192 mm
EEZE £ 26 mm

X 2-13 HBER (CY¥—F)
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3.52 m [Hk&
[fifE A=24.8 m?
X 2-14 [FIRPEH & mEME (BY—F)

ANy R LPERBEORIER R (227 ) — MIIARES) &K 2-15 18T, Nry
M BREIBFCHEH L7z 7 U — NI L7350 S BB & CiiE L. 30 mm~32
mm OEKAELRoT-, ZOZT D, FRHIHEN L7251 (X 2-1 OFFEWER) TIE,
B ¥ — NREEOHIFH THAUX, AW CTHRIZEHE L TV 2 I TH 2 miKZE 40 mm BAN
ZRERI 7B THE N ES T, JEVEE AR T DAL ME LR[RETH DAER VDG DL,
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K ;138 mm
%/ 1 0 mm
FEZE © 138 mm

fi e & O Akl
=1/45
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f&4e & ot Eh AR
=1/68
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e
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BEI8BEEEYRENEEESR
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