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OHEIFIZHH-T= (F—2.2),

50um

o,

BE-21 RKMEAVEDT ) AHY
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B7-A (cement: M)

B8-A (cement: M)

Alite Belite Aluminate*  Ferrite* Alite Belite Aluminate Ferrite
SiO2 25.00 33.52 5.10 25.36 31.53 3.69 1.60
TiO2 0.00 0.00 0.29 0.53 0.20 0.04 0.98
Al203 0.90 0.53 21.57 0.84 0.77 29.95 20.25
Fe203 1.15 0.65 18.82 0.25 0.61 6.96 30.98
MgO 0.08 0.00 2.14 0.71 0.00 0.00 0.97
CaO 70.23 63.56 48.69 70.07 60.12 53.16 4451
Na20 0.32 0.44 1.91 0.34 0.26 4.76 0.52
K20 0.01 0.13 0.45 0.34 0.19 1.34 0.08
SOs 0.00 0.00 0.26 0.51 0.08 0.00 0.00
P20s 0.00 0.42 0.17 0.25 0.66 0.00 0.00
Total 97.69 99.25 99.40 99.20 94.41 99.90 99.79
Naz20eq 0.19 0.11 0.44 0.34 0.08 0.56 0.06
Total 0.74 1.04
Assumption: Alite 60%, Belite 20%, Aluminate 10%, Ferrite 10%.
* Undifferentiated.
x£—2.2 AU )—FrDTILA)PRZDWEIED—H
Structure
Material Calculation sequence B5-P V1-A B7-A B8-A B9-A  V2-A
1973 1973 1975 1975 1980 1980
(D Estimated cement content *
(kg/m?®) 336 265 285 251 252 284
@ Estimated minimum cement
alkali by EPMA Na2Oeq (%) 0.68 0.84 0.74 1.04 0.50 0.74
Cement - _ -
® Estimated minimum cement alkali
(Ox@) Na20eq (kg/m?3) 2.28 2.23 211 2.61 1.26 211
@ Estimated water-soluble alkali
(®x 0.6) Na2Oeq (kg/m?3) 1.37 1.34 1.27 157 0.76 1.27
(® Estimated aggregate content *
(kg/m®) 1788 1916 1778 1935 1887 1934
® Water-soluble alkali **
Aggregate of coarse aggregate (%) 0.023 0.040 0.052 0.049 0.046 0.034
(@ Estimated water-soluble alkali
of total aggregates
(®x®x 0.8) Na2Oeq (kg/m°) 0.32 0.62 0.74 0.76 0.70 0.53
Deicing salt Estimated water-soluble alkali
+ (@-@-D) Naz0eq (kg/md) 0.86 0.94 0.48 0.57 0.24 0.08
admixture
©@ Water-soluble alkali **
Naz20eq (kg/m?3) 2.45 2.90 2.49 2.90 1.70 1.88
Na20 1.73 2.02 1.79 2.16 1.17 1.29
Concrete K20 1.10 1.34 1.06 1.13 0.80 0.89
Apparent concrete alkali **
(Na20/0.6 + 0.658 x K20/0.8) 3.78 4.47 3.85 4,53 2.61 2.88
@ Estimated total alkali
(®x 1.2 +D+®) Na20eq (kg/md) 3.92 4.24 3.75 4.35 2.45 3.14

* CAJS F-18 (1967),

** General Project Method (1989)

@= cement alkali x 0.5= @®x 1.2 x 0.5, D=®x®x (0.6coarse X 1.0 + 0.4rine X 0.5)
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B LA & ALSRIRFEI D S OKEET VA U BIE, 227 V) — FOKEET VH U s Bk
DEAV NEBMOZNEEZLSIWTRD D, ZOFE, BHEIEAINO L6 SN TAH Y
O RFEEIE, 0.1~0.2kg/m3 (1980), 0.5~0.6kg/m3 (1975), 0.9kg/m® (1973) &, AEFZEFHiD HU
ar 7V — MEEMZE R ool (F—2.2), ZO/MRIE, Z OBHLERK CHAEPILA (31
NaCl) 2MEH SN TE 2L W IFEFELE —H LTV, B AL FEEM, HREHIERNS 726 &
NWTAKBEET VBV OFFELTOa 7 U —so27 1Y (NaOeq) 1%, ¥4 CT ASR DL
bhpnar 2z ) — RERWTIE 3.0kg/m® 2 i L T\ e, BHTERWEOT LAY (0.6~
1.5kg/m®) 23EHF & BAEDS IEAI D DREEm ORmICH b 34, 27 U —FOT7 A Y % ASR
FEAEOBME (B 2 13 EHLHE NazOeq 3.0kg/m®) LI Eich| & Eif7-, 20 XL HICL T, Katayama
etalNE, BAL FTABDVIETTEBENDZ TV H URMENHBELL T TH-ThH, ASR HME
HEINDZ L EHRLE,

B, BTNV VELEINDLSGAL TV —FORNTOT VA &EE, ZZ2TOar 7 J—Fh
DOETNVHY)BEORBELELYRELCTHDL, L, BiEEEFsIotvwar s —ro7 b)Y
t, NaO & K0 DEINEEZZFNZFH 06 & 08 L LT, BAY MORIZHNEKTHZ & ERifEL
L=t D, B L BHERG LA S OKEIET VA U 2 A > MR LT\ 5, Katayamaetal.
X, ek, a7V —rOTNAAYEELTLIOHERSTZHD%E, BA L N, B, WAL
EAZ2 EDL 120 ENTZENTIUCOWTHEE L, a7 U — MEEWD 25 F A2 TH
Th, HEA S FORNTAD ) EEZFMTEDLZ L aRm LT, a7 Y — FHROFRKFIE A
¥ MZ2OWT EDS EESHTEITH> Z LI2ED, HEAL MIDR< D 05~1.0%D 7T L7
U (NaOeq) # & ATW-Z &, T L TKEMET VH U O—ERITEM & RS IEAINS 227 )
— MG =4, ASRFEAEDEIME (B 2 X EHLHIE NazOeq 3.0kg/m®) IZTELT-Z 3RS
776

%, WRSBHIEACE SR 2 o Ly (fPi) Tb, Rfkic= 2 U — o7 v VI
K ERGELIZFFNH D 9,

EZAT, BAYV NEWKRT D7 V) AT ONT, KT A B YA N TIEEEOT L2
F—b, BT ABV AL FTIEESMELETAD Y T LI 32— MEE (BE—2.2) 2
PINCBIZR SN D, SUSEIEY & ASR ZWIZ K 2RO UEIN, 7B Y 7V 32— hOMAE
PHEIE, ASR ZXFFT 505 TH Y, WIFNbAATFIRBRICK VRS ICHETE 5, &
AV NIV TIDOERTADVEGHRIIT VIR —NEE—T A4 NTHDLID, KT A T v
2 = MIKIEYEDOREE T V7 ) W2 T v h ) G B0 E 5D D,

50 n

BE—-2.2 7IAYTFILIR—FD

(4) TEFEF DIMHZH R O FRFE 1D
IRFAE ] O A EECFEFHIC DU T, ROCEIMEEBI 220 SEM BUER 05 A FRYRIRIZ K 0 fEg7 o
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BNDHZEIEEIETHRY, T I T, IBFIMICL 2MEINROBEEIZONT, 77947 v
2 COFERFZRT W,

ORETEHEFEA S b (BFERAT 7 40~T0Wt%) 774 T vat A b (7747 v
2 15~30wt. %) 4% ASR I RICHESE X TV D, BIHIBRIZI T T ADR Y T U ROSHEIC &
HHDTHLIN, ERIZH 72227 U — MIZ ASR WRAELTZHLNRFEFRH 5, Z O
TIEd i A 22 LE O LB M O 30vol.% % (56 %) 12584 L= ASR # Lk (ASR # /L
ICFESNEBEOOERN) 23, EA Y =X bR LTV (BE—2.3), AKfL-RE
(BE—-2.4) "o REONTZT7 747 v 2OIREFRIE, §25v0l% (18wt%) TH-7-, L=
2o C, BERRREIZIL ASR #3550 ASR OFRBRIEMEN 2o T2 b DD, JREE A NOEHIC
LD BEOIHI R 27 LT\, IEBET, ZoRLaia O ST WiEHIIZ ASR
Pibide <, BIEORR, 7747 v v 2 ZFRORAGETH, WE - 7 +—Y 714 F - ZHEL
T2 TR B K S 72 £ ONRIERZ IR T4 D ASR IZOW T, BUGY L2 ASR 7 /L DOHE Y 5 X F i
AT LTV D Z ERFEND TS 8, EAXAAN—DIERICT D7 T4 T v
2 /7T ZAOMFEIRIL, Si0/D? (D : Kiff) LHENRH L Z LRI NTNWD Y, ZOT7T7A47
v aDHT AL ASR B4 U2 LI OH T ANZOWT EDS EESIT 21T TofER, 774
T Y aDH T ATZEINETOKREGVIZBGEE T 7 ALY, Si0 IZZ LWZ LRI
(£—2.3), T72bb, ZOT7I7A47T v aPNHEHEAZILED ASR 1Tk L CTHIflZhR /e
MoT=HHE LT, 7947 v allEGEND T T ADKIGHED, AKFn Uiz 2GR O fiacs
EHTARLY UARMTA NORIGTEZ VIR -T2E W) ZERE 2 NIz, —F, BEFENE
BM OWRE AR L VIISISERE NPT b D EB 2 Hivz W,

ZOEN, BIZIET IAT v a T T RAEKRUTT AOMBEELKT HZ LIk, Z0oM
HlZh R ORI FIRETH D,

BE-24 XKMLE=75347voa
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x—2.3 “HIABEAERIUE" £T73A4T v aDH T ADLFEMEMK Y
Material Remarks Si0; TiO; AlLOs; FeO MgO CaO0O NaO KO P05 Total
Andesite  Rhy. glass 75.04 039 1008 131 000 035 176 522 0.09 9424
Flyash  Dia.56um 63.89 054 2106 193 000 351 344 321 0.00 9758
Flyash  Dia.50um 49.71 161 2743 767 027 309 066 165 0.05 9240
ASR gel Inaggregate 58.22 0.00 312 036 000 546 109 038 021 68.85

235 FEWMEINfzarP)— b7 ORERRRER

HUERT LA (£12 NaCl) BAZRICE A S5 ket 7 o wsfaE 6 ¢k, 1980 4RIZiX ASR 23
Wik S TWe, LaL, 8= 7 @ JCI-DD2 iEIZ L A RERZ RS CIE, A F R it &
NTWRhoTe, £Z T, CSAA23.2-25A IZHD%, Katayamaetal. 2¥To7c=av 27V —ha”y
DARHERZ IR E N TO TV U IEIRIZEE, Wb b hFZEOHMEY Thd D19, Z ok
B CALREH T O ASR DR E % 52 T ToE s DEREL L 72 2 7 1E, —i%i2 21 BT 0.10%LL | (14
HT0.05%LL 1) OELZR L, WERIIa7HREIOMAEEIC LD ASR OFEFE L bt L
T2, 728, 21 H T 0.10% D FEHEL, 1T N AR—RBRIC L D4 — 2 N T U 7 OIREEE
PEAFEWREM LR L TH D, BARDKIEDOHFNEL, T L0 & RIGHED BV IEYENE ©
ThHHDIL, BHATOMBNEL, RERBEOa L 7 ) —saT @M+ 57-0, TLh U R
HLOBWNHLTHD D, CSAA23.2-25A & ASTMC1260 Ti, 14 HoHMIcH W T, T Fh
0.15%, 725 TNZ 0.1% & 0.2% DY EIRAELZFRE L TV D28, UL 25mmx25mm E/h &<, £
TAFRR S 22 W2 OIZ T AT U DIRE LT WEAZ A= T 50D TH D, FIatizlc &l
R LT EREE N DRI LT RE a7 Y —harT oL, RUEERERN T 5b
I ClE72 0, Katayamaetal. (% 56mm CTEEL L7227 U — k27 OfEERZERER (1M NaOH,
80°C) AT =M L LT, BIEENED ASR b H 5720, LT 4BETHET L ELAND,
ASR DYE5E 252 1T 1= Tld % < 2%, 21 HT0.10%LL b (F721% 14 HT0.05%LL F) DigsE
EoRT I EEMER LD, BIE - WANEERER A L a TR, HESEICONT, 240D LD
(ZEEFL L TN D 19,

F 7=, Katayama et al. [ZHEILLDO D72 MEED )5 0 2 7R R Y, fiafi NaCl 18K %
FHL=2 27 ) — a7 olgERR(Wbwsd 7 v ~—21£:50C, 56x130mm, A3 100mm)
2470, [R U a2 71290 T CSAA23.2-25A [ ZFES W TR HERZIRFABR OfE 5L & b L T\ 5, fafn
NaCl S HIRTE FCix, 3208 (91 H) TIEMPOIBIEZEZ R L, k&L 21 BN NaOH
IR COMRERZRERIC X 5 & OITPLE L7z D18, BpphiEnsg, F—i#&Emm bl L7
DWT, AFHE QLH) EFv~—71k (91 H) OFRE L OMIZIE, 12I1F 11 OXGREED
HHILERL, Trv—2EORYEL LTIE91 H TOMER01%L Ea THE], AR
T E] LT50RRYTHLELTND Y, 12720, KIUA T AZO0WT, JIEEN X EaF
NaCl I CIISUGMEE S NN Z E 2R LTS 20, 8256, BMMEARIZONTDH
FETH Y, BAMELERERE L DHASDREICITEFEERILETH S, B, BAIENIELL,
B2 EOMGTIZZ VARSI AN, NITa~A Mo hAT 2 KWEEEEZ ST, JIFF
IZED ASR IRAELTWAHZ L, a7RE2KRT5Z L8 B FFIETEHBERN NS
LZOIZKL, Tow—2ETIERELLDEMERT L, To~v—2EORERE 91 ATl

(@100mm LA FIZBWT) a 7&ICED 5T, NaCl Ik a7 O E TRAeICREL TV
LT EEMRL, T~ — VB KD a 7 OERITa T ROEM ORKHEIZ X DB
<, RUZENTEERRISIEEM Th 5tk TIx, To~—2iEckvar 7 —ro7 vk
U U A RISHEE EMEICFHMECE 5 & LT 2y,
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x—2.4 FEAZELEATE-HERED
JCI-DD2 ASTM i% Froe—rk
[95c e i ik ARSI | AARERAN | BAERKAN | CSAA864-00
TE A BHEIr Y=y k b4t bt
a7 75mm JRERL 55mm 55mm 100mm
a7 150mm EEED 15 fF 150mm 150mm 200mm
38%C,
#AEJE | 20°C, RH100% | 20°C, RH100% HERL HER L
B i RH100%
A 5 i HERL JHEMR L HEL 8
80°C, 1N- 50°C, -
‘ /£ 1L | 40°C, RH100% | 40°C, RH100% | NaOH ¥k | faf NaCl Vi ’
FRAFNE IR ) ) RH100%
BEx BEx
AR 10 i 13 3@ 33 13 38 52~104
0.05% Ll E%
01% LI k% | 01% LI E% |0.03% LLE%
o . 0.1% LU % %] 72 . — .
FRAFREORE D E . . ) . FRAFNZORYE | TR NI & 6%
M) (158) (ETERA H . . .
) Hv 1 (3#) v (1338) HlERL)
(13 )
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24 FEH
ARFETIE ASR OZWH-CEURTERHE 72 SN M ED A A FRRERIC DWW T, BlikEZNIC L0
SN DER Z kT,

RKEONKEELHLHE, UTFTOEEY THD,

(1) =227 U — FOERFHIZRICB O CEY 2R 2155120, BUROERESOHIT L~z
KIS LTz Fikimz @A+ 5 BN H 5, RETIEHIEROBUIRE R LT,

(2) HIRSCHERBAMSL /2 &2 X DAMBUBIER CILATEEZR IR W OBIERZATV, T OB OFEM /2 BER -
BT O FEH-O B R B O ERIN I E AR ET D, ASRITEMBL b A X=X |k
NERBEPNER LT BHRTHLOT, EITEBEOMERIZIISOG LT BMRLT- & JEBHO
AL FR=R N ARG EORENBD TEETH D,

(3) HAFHRHETIX, 2> 7 U — NMFEEAREZBE L, IR OF 82 G bk 2
s 2 & & blo, MikABIE L CTHLDRRE R A Ak <, S AFEI LI ASR 48]
2L, ASRIZEDar 7 U — NOBILRREEET D,

(4) IRICTEMEE T CEE LB A E 2 SEMBIEET 5 2 L ic kv, RS &, DR
fiRE1Y: (ASR #/VAEREYS) ZHER L, ASR 0BG LR OMEERFEEIT) Z &N TX
%o

(5) ASR 7 /L& CSH 7V DRARRZE LD, 3D ORARGHER & ISR L5, ASR 7LD
FRAR D IECHLR AR L COSAIRREIIEE D OB N BREEEZ KM LT-H D TH DH DT,
INEBRFT 22 L1TE D, ASR OHETTEME (FBAE~KE) ZHEEFTREIZ/R > TE TV 5,

(6) RICHAMREEEIZR CHsE L =BT EE i O RKFnt A o FRIRFIb, R T U RSERY
DR FEIRIC DUV T, SEM BI%2-EDS E&TZ21To 2 Licky, a7V —rDT L
71 U YL SCIRFIRS DHIZD R OMRAEN FIEETH D, ZiE ASR FIfxR~7 4 — KX w7
THIENTE A,
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F3E DORED ASR DR & AFRHY 72 OGTEE R O sk 4541

E3F HHAED ASR O ERRNGRISEEMDHIEN S

3.1 FaMLE

ARETIL, HARSNEGOHEX %S B ZHE 7RISR’ 5, ASR DU X7 LEREOH
A Hk & CRB T 5, ASRIZ= 27 U — MO T D VIRIRIZEM PO RIEEwE, 3720
By U AECHERE T ) I NIEIRT S Z Ll e R T a7 U — hoBLBGETH D, 2
7V — NRBEM ORI, HEEHTE ICITVE T, B O 5 A P DA T DRI,
B DA W LT SO MEF SN TS, LR - T, v 7 U— NMIfEHEND
BMEEILEBRC oM T o5 A0HE, TRbbHE LU VEEL Tilk~2% Z &I1TTE R0,
AAFNSIIRVE L TH Y 22236, EHELRMEN OGRS TWD, £z, BEREFEKL -
MR RISACE U, K& E)-CE (LGEE), WrfEEs) 7o & OIS 72 gk 28 8 D52 B4 i < 21 T
5, ENTHEHEINTWS a7 U= NHBMDIZEA LY, 20X Rz -HENS
PEHT D8 AICRIRE RS, 758 7 E OB E 2 3l 2 - b D Th b, ASR 4L
TBME A OREIE, ENOFEHIZIT THBZEICERIT RV, LU, BARENICIES 9L,
ar ) —NABME L TR SN, HOHVITRATIHEEDOL ) ASR OGMEIM % &
LHEAD I HONL DNIZONT, HROHME & R #H I E2N 0I5, £z, bAREICE
2 BSOS B D534 & ASR OFEAEIZDOWNT, Mk = & 2R 5,

3.2 ASR R

ek, 7B VEMBIRZIE, Tvh Y U ARIG(ASR), TV H Y RS SOS(ACR)E LY
TN r— NSRS HESNTERL, L2L, bEOWRIZEY, 204 THEE
NTElary 7 U —NoEEZESI BT, £ TASR ICERTHILOTHLEELZLND LD
(272072 DAIRE - — 2 U F (SIO) I3, FEME N E DT 7Vl VIRIRIZEEM L, Zih
N ASR DR E 725, U b &M T HEEHES) TR Z KT 5 THED 20T, BBFEO)ITK
WTHRBEZSFENTNDHDOTHY, BERICHEEDNFEROW Si0, O E 2 U Wi
FIITIERE VY DITHRICEN T 5500 RKREICEENTNDS L E -5 THIRE TRV, SiO;
DO E S OWED 5B, AFEITHFHIREE N CRERE—DIEETHLDT, & AWM TR
RREEEFOLS RMEE AT - BE AR [TRRIBICEMT 2 GBIEREN) 2 L &R,
FEHZIFa 7 V= M TEELRWE BT LN TE D, LB T, MBLRA AR
T2 VA S D VTIERE T ) AR EMEAICE EN TV DG, ASR W4T 5 ATREMEN
bHLVWZDH, ZDXKH 7 ASR UG L 1E, WV UEREAEE B D WX EI I
ANEZERREIZHDLV I A THY, BEWAEAR, MmEAE, vt F=— ZJURXINRTA
kr, NUFa~AF, A8, KIUT T A2 ETHD, RBIGEE AR « N E G 5 O AT
PRzt L, A= e ZURMNRTA e NUT 4~A MIREWEEEZRL, ILE R=—-
H T AF—EICHETH 5,
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H3FE  DOHED ASR DR & AR 722 BOSTEE 4 O Hlsk ) 75 A

3.3 ASR RIGHEILADIEME & EK

Z 2T, ASR SUSHES OFEXE & PEIRIC OV TR B, BhF & L TR &N 5580 Iic s
IZEEND ASR RUSTEFEMIC OWT, TR EA SNDHEARERICESE, UITO L9 X
5 CHT %,

O VAT OEIEEREE LT, IR~ 7~ oRELEZZ VAT AL NE NI T <A
F, @V UBITEAEKIUT T A, @KEEGATZIEE L) BnE BRSNS 43—, @
ANt F=—, OFRMME AR - S E A5

B, AR EOIEREE Y T, BERARSEENL TO BRIV T, KR TA
L7 UARARMRTA IR N T 4~ A NEGLGERH L0, ZiUIA/S—-CT 728 & LI
Enb7), ZZTIEAR—LE LT,

DE@QDI7 IV ARNRTA N, NUT 4~A bEKUTT ZAXONTIG FIE TIIRLERWE T
BV, FEORERITECEATRECH S A PAE) R LIS T A A b, TikUaE 72 E Ok ILEFE I
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ASR 7 DB RO 2 IR & £ 5 B fid & OMIEARL 7122 T, SEM-EDS IZ K 2 04T 24T
ofc. B—4.2 13FE—4.5 OIRO ZREFRIC L DIERERADITRER TH D, TR & B>
HIEMED ASR 7T Y, BRIZVOVEIILE ASR AT L 726 D TH D Z L WD D b
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oo Flo, ZOERASICIBEE—4TIIRTEOIC, AZERFZITRESNEZEL, FERERN
LIRS s E O WE %:Eﬁk L CTWAER MR NIEEE F CUIRLIERONEZR, 20 X 5 2280
%2 <\2iE, B—4. 3 OEE B E B TR RIRT X 912, ASR ZL Rl k2 — kA
B (2F sy MRO ASR 7 L) AR L TV, BLEDD, Tﬁ%@%ﬂiﬁ’mﬁ%c: & A7 ASR
DRI, TIUTEROZEEMTER T D ATRetE 2 me S 7z,
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472 KBHETILAHUEDSH

KEMET NV H ) BORERRNGHEONIZEMT VS U & (NaOeq) ZF—4. 41277, i
X, 7B K D7 A0 ) ORINEMEEZI T2 DO TH D, £z, 227 U — hOHEMEE
BT 2250kg/m3 EGE LT D,

TH VR EOHEEEILINT I ORE S i/ h & <, BARENIZE T 2 &HHE 3.0kg/m?
CHELTH, +RI/hENLDTHoT=, £i2, TAH VREOHEME ASR OHEIT2 5
(CHAEFRE S ITHBIT R DR o T2, L= > T, ASR DT b NS HILIRE DRI T v
Y &ETIHeL, HEMOEAREIZIKTEL TV D I ERER SN,

Fz—4.4 KAMETILHUE (NaOeq) DHRIHTHER

T—F 7 A B C D
% 0.1139 | 0.1126 | 0.0897 | 0.1102
kg/m3 2.56 2.53 2.02 2.48

48 EER
48.1 HIEDEREREA

T—=F T ALT—F T BOWHEMITERE~Y A 2T A bRy, =K TT—F 7 C
LT —F UV D IFHREFETITRER N 72 VA EEL G b D ThoT-, Wik L HLDJE
HTHYIMTHH S ASR 7L THRE I NIZEOOEINL, LA~ A a4 FOMEHMIZ
PHZICER LTV Z ERHERS, Zhinar s U — MEEWONBE HRIC L D2HFEE L b
—H LT\, fEfE~ A 2 )1 ML, ASR RULTESLY) & U TG E A TEEZ L BIZEH ATV,
L72hio T, Hicidfba~ A nt A FOMBEMIZHEA L ASR Db RKESEELTND
EEZDDONARTH D, £, TAHVREOHETEME ASR OHEIT B NTHILFLE & 12H
BERRONRNT E0nn, ASR OMEITREE D ERITERAE~ A 2T A~ EMOEADRISHED
ZRPEAGLTWLEDOEEZ NS,

482 I hYTHA DEKE DEF &£ DK
WTNOHREDOFHEHZ SN T, BEA Y FN—X NHOSKIER, B EEAY FX—X |
EORMmBENZE MY A NOEEPRE RO LN, &I, 7—F T ALT7—F B
TlX, ASRIZEDHDTHDZ ENRHLNROUDENANIZT MY A ML ERL TV
(BE—4.6), L7 ->T, ASROEATLIZRETIE= MY U A B LV ZBEINDN,
TN HIFERTER ASR (2 X 2 O UHFINZR EOBEFOZERICAER LT D TH D, —J7, DEFIZX
LIZRIZC-S-HHIZZ R U HA RPRAEKRTHZETHRETDHILDOTH Y, BEFOZERIZARK
L7z b U A MIEE L IXEBMR TH D, LN -T, = U b A FBEICHS LTk
TR STy,

483 BHHEXIETTD ASR DR

AHFFETITH A E Ol BAEEWIC BT, @iy 7 v U B0 72 W BREE T T IRERY
PEEAIC X D i R O ASR S LA MER STz, 20 XL 918, EE - il ki 2 8 ) T,
PEIERZIRME B M > TH ASR DMEEIILD Z &1, TEROMIE 9ME b b TS, BUH:
RET 72 ETIE, ASRICBAL THARENL Y LWEBRESHEZE LD,

S5, XAEDOEBEERD 7 —F 2 T1EH— VTR U7 EOEKLEN 2 <, F-—E0X
HORLE SN TWARWEZOIZ, BEFFICEENEKT D, 207D, a7 ) — kDKo
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FNFELL, TNHEESELMHE->TASR ZEELZERNEEZ NS, 27— Ol
THIREEZFEMT 572018, 7—F L 7 OEMEEKLFE LD E L2179 Z 21X, Mmoo ASR #]
K E L THEITHDL EBEZLND,

48.4 HEM®D ASR & RIGTEILY

LB L LTI CH V, HIICKESBEG L L IEB 2 o0, EREEROI D
LR DAIEMIZE ASR 23RO b, MmEAEEZ G EWERAICBE LT, AARENTIE—
AT IEROGHE & Bk STV 5 73, Btk ClRVE L 72 BRSNS EIN B 2 FBIE LA /S — /2 &
0 BOSHEZ R LTz i 3 i d % 9,

AT OBILZFIP TIE, MEM D ASR IZEREOMICLITULIXA OGN D AERNEITEER
OEEIZ X0 AR LT IERE 720 ULIRFE R E 2 E IOV BAE L TV D ORMER I N, Zhb
OMEDIERE LT, 7Ta 7204/ = L EREBE X LD, ASR USHESIY T 5%E D
RO WT, BLFD &0 BET 5,

HANE LWEEEZT, ANV EART RN E LT, —RICITECEEER R Gt
BOKBEENERNE 25N 5, ZHUITEA2RICE LWL & Bt (U B ofHm) 23tk
NAEENZ N, KRB OEREDBIEERIZZDO L b DO TlEu,

Wiz, Z A EORE - B O R E F CORMBERICOWTE 2D, EfkE, TOEE
(R VAT DRI N T ALY, SiOs 28 2 IRITHIZEE L 7 U S — R~ & AI(OH)g 23] U
< 2 WotHITEE L7z \HR > — b & 2 ARG L 32 (B—4.4) D, BARENCTHEMS
MEMHRICR LN DIERE TIE, MRS — bk ENEERS— b2 20 1 ITHAAB > T2 EROEIL
FEIZEY, R 2: LIHBESTZARXA T B4 MOMIBAZAK L TWDORBIEINDLY
ANE, L, XAEICBW TSR - ZARRE L KEOE W EIZLD, 1: 1ITHAS
ST AFA Y FA FRMmERY — M EF-R2nWX 7Y A MaEpk (7774 MBIER) L, fRE
U C¥afit « 028 U 72U R S — R ASA /=72 ED v U A OAERICE S L fTREMER & 5,
T7ebb, BULIERIC L AR T 28 AA bR IFREIC IV By, L ICRBEIC L D
E L TIEB/KRENETIZoN, BUbAERRMmE LT, ARXAT X2 A boh AV F A bSFTHA b,
DEINCEBTHEEI DRI D Z ENMLITEY 8, BEREW &SIk b EEZ D
HLOLMEEIND (B—4.5) 89, —J), BAROIMEAEICHLEEICLD A Y T4 b aickE
C72bDONRH Y, ZELWDSOITIMBEFEEE LTHOHEAESNTVWER, 0% TiEEDRRE -
T 70 B R O BU LS EIC L 0 ARk L7 b aEb OF I3 BUKEZEICHKT L0 EE 2
bILTCWD, £, a7 V— M EME LTINS Z bW, LB ->T, HRENT
RS ASR ZH 2 LIZFBNTIE & A LAy, & B~ BEE O S RVHIE TlE, ACkiT
ASR SUSHEZ R SIRUVEANEYLEE S5 Z L1k ASR 24T A AREMNE X bRD, 72
B, BELEERRLEIZONT, 4%, FMICOIT L CTHET 20EIEH D,
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49 F&OH

ARETIE, AARENE TERA 2R TR DEEICH 21/ T ASR OFf| 2 572, ASR X

ZOMIZE D a7 ) — FOHRR Z OB 2 72 DI2iE, SaFHREBRAIERFICHEZ T

b D EDREND LI, AAFHRBRIE, BEOOEIN e EoR ka5 &l 2 U fike EiE

FINCBIEE L, FEROBLOBENECIEF 25D, BORFEKERETHHDOTH Y,

W4 D ASR OFEM 72 & OFF R HFNZ BN THHEIICHE TH 5,

RKETHONTZHAR AT DD E, LTOLEEBY THD,

(1) @27 ) — MEEMOLILIRE L BIZR SN 7= ASR OEITIRIL, B EATEZR L L OXHEH
5, HIEIZIX ASR OB b KRE W EE X DTz, ASR IFHIEHM OMELE A 9% 5Tt
fE~A BT A NS, BT VH ) BODRWERE T TRAEL TV,

(2) WTFNOREHZSOWTHZ MY U HA FOAERDPELRBD BT-, ASR OHEST L7230k T
TE VL EEINTZD, ASR IZXEDV0VEINZ EOREFOZERIZAK LIz TH Y,
= hY U HA MBRBICEG LU R ST,

(3) HEM OILAE R CERFOEBEIZ LV AR LIEIERE W UURHE S E 2B B, 85K
72 ASR 3 FEAE L TV D DOMBIER STz, fERAAE IS8 40 2 BUSTEIE T 13BN 22 R e ©
DEACER S L TWA aREMRE 2 b b,

(4) BEIEREPEEAC X DB T L h U BO/D 2 WBREE T TO RIS G A S — L2 E L D
JEACAEF O FIBEME, 7o & OB SRR 5 A AREN & 135725 ASR OFAR NS
Z BTz, BAREN & ITRMER & OBREEN B MM BT, KIS B OFfELE, ASR
DFRAMRDLE BICKRE B D AREMERH 5.

(5) AWFEDORIG L Tp o T2 2 A HOESEEREEDIZHBWT, 7—F 7 OREIKLER & H]L
DR UL, 4o ASRIHIXKE LTHHTHDL LB b5,
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E5F JEMAICETIRRNEREEEMOEREMNEREHEIND
ASR x5

51 FaME

AREECIIHESE XD ASR ORI R O IEIZOWT, bkt F o FHl % it 5,

KILHASALE T 2 OB ECE, HEEROH LW KIIEENAS /L, Bl Enar s
U—MHBEME LTHEMTRHA SN TWD, —77, 20X RkIlEET—&kic, KIidT =,
JUVARTA N, NUT4~A b, RN %ER, ASRICEAIWELZRAEL CERVA
YO ARRER I B W T LIS ITEMEIR & LT, R & OWTIC L IEFICEE TH 58,
B, ZZIEEIC L HBE 72 ASR OFRAENIEF IS < B I TE 72 2955 HAED ASR Hifil
KIFINE, TAHVRERFNICL Va7 ) —FOT IV h U BE2ES 12 5 551, ASR HiflZh R0
HOHRAT A FOMH, F720F ASR FUSHRBROME RN [H5E] L HE SN B oA
L nh, [MEE) LHEINIEMOBERHICHES Z LiX, & <ICdtkEt s ToOMER A B &
FTIUE, HIROBE R EMERZHEET 2 2 L TH VY T, 7o, ket Tia4FEo
AN & OZFEFASCHFERS IH ORI LD, 227 V—Fh~DT7 /v Y ORAITET ST
24 X 5|2 ASR OB TEM ML T AL U NEETLMELHY 9, 7h UkERKNT
BEWRERIBDVGENH D, LIehH> T, BEOHEAE A FOMBRIZHFEERWRIT HLD OITA
BThd, <2, HIRNTHEONDARKIIBEDRIEN THLT7I7A4T v a TS
ASR R IE, HPEHIIEIC K 2 BREE A ORI & BIRO AR 2 iz, £lc=a 7 U —
~ DkE & IRIAMEZ @D D202, FEFICHIMERRVMATHL EEZ D, 2O K FEE
EHIRF A RIS, PR 234 1 AITIE, EFEEEICL D M A Ik 522 ) — o
74T v aOFIRIEERFNEES ) BN ENT Y, REOMREIL, TO—B8RE L TIT
bt TH 5,

ARFFETIE, AbRERTT CHtE LT D RE\EWRBISHEEMIZONT, AAFENRBREZITH & &
HiZ, ZoMF RS EL LT T4 T v OGRT T4 T vy ERRT) 2R
952 L2k D ASR Il R A, JIS A 1146 £ 721X ASTM C 1260, 7 > ~— 7 LI X D LT
NENN—RB TS 5, 72, b9 —2OONRKHREFHM & LT, BIELIFEHENTHD
BF AT TIMERIZE D ASR IR bl L CRHMliT~ 5 & & HIT, ZEHIC L 2 Il
DFEHBET D, DI, ZNDLDOREREFICBMEE T COBLRIC I ViR L, RETL XL
N BRFERORAEE & HICREBEMSIBIZRIC L D ASR HIEDOH AR T 5, 2N HDMK
ORER L LT, YiZHiicBir 5 ASR Il RO IEAR 228 2 )5 &9 D89,

7eB, —RITIX NSTFES: T [ D+57 72 ASR M AR S5 23, mimE (b L=y
W7 AT v 2 REtT 2EH & LT, AbERS OBMICIZ%IE T 5 X 212 & b TRIGHED
BWHEONRH Y, HIKSRIZHMAT 5 S F S FRBIGMEEMIZR LT ASR 22 Raic il 5
ZENROLND Z L L, IEHERESCRY 7 UK EED - O L LT, i E T
D143 ERBL, =227 U — b DOSVERZ OMOIMAMER B b iR LBl macdh s =
Lick s,

52 JtiEMADHE & RISEBRM DT

JekR 5 OHIZIT R E < LD & PEBILEHE & B AR E L7 PR H 72 0, 2l 1w
2> B FTAVHIHRING 0 R S Ao RDBEDS, Tt CIIR & 2B 2 TRd 5, 1B
EE - A - BRI OC, B IEERSIIRE)N - SR - hd@) 1 7e £, WE
BRI 72 7%, @UCEEHIZ TR/ 25, @HFEIITNEE)I 72 83, 2]
HREZBATND, Leh-> T, BAEREPEFICETRI LR, ZOoHEORETLH L, &
ITERESF)NZDREAEOTTANITH Y, HEmEFIEIR) oM &G ERE) HIEFITL 0,
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el OE# & 72 2 W5 = A LARTIC AR S AL 7= MU 3 KO3 12 DWW T, B ARHEAI > & N e
~, FRBHE - (FRA M) - REMNERE - BIREA AT 5 (B-3.1) 23, Zhboofhe XME
fRIZ, ZLTINHEED X5 ITHE =0 bBIEEE AT 2 D8 LWERHMRIC AR L7z kIl
HEDBIR AT 5 (B—=3.2), T7bb, JbpEtiFixr ) —r 2 7HITH Y, 55 I (ELH)
Dkl b, EISTHER LR & 2 Om g e & O [ (L & 2 o rgEHikiz oAm U, B LRI
VESTI - Rl - fE L 7R &3, M E LI B Lk L EAED . 2 BIEEIITZILAE Y
I~ DIEF TR SN DO TH D, ZOL ) RMEICE EN D EREDAE AT S LTI,
B A~ 0L E %2 T LT 5 KA (ROEEME) &, TREEE - /A 4 - TREUNZ
WOEBESE, FREOFT ¥ — b - EEEARE GBEREE) Thy (B-3.2), Znbor
Fomb 3 AL REH T O ITIRAT 223, ALBEHT CIEBSME ORI @O AT O 2R IEIRME O 4
FIZE D ASR DEEOPRE e E 2R A L T 0D, —J REpfJINCEENT, WF
EPUZZ LWVEEB T 72 & CIE, Hif AR OME 2@ n s 2 L b d 0, B2 (LA
INEERAERTH D OB = 2o THEL OYELZRAEL TE T,

B —5. 113 Abpett 5 12317 2 KA OFEM e SR DR STV D W ZILECT A A |,
TERCE D KINCEFENILS DA L TWD Z ERNbnd, dbE#ET O ASR DIFEAEIE, 2055
LU XD BAELTWDED, ZHUTKILEEOBIER IS, R RRAER OBEITIC K 5 KIS
PO KL T ADTREF DT80, —RICEANE L RDIZON TR T2 2 ik b, Zil
HDELNL, TV —rZ 7 LIS HEO B (R~ DR X7 XA N
BEHEND 120 SN HRIEHT LWKIIEEE TS HICHMoboTH Y, SdigRETH
Do ZHITHKL, WRCERLT A VA NOLLBET D7V — 2 7 FE (R h#rt) &g (5
FLIED 22b b2 SN EH BRIEAH) ObLOX, Bl 7 AME-CmfE I X 2 R E
PR E A R h B BIE IR E T 5 O, KB D 72 ) TRIIE D RIGHER & b m VO DI,
B UVHUEAE RIS L LA O KL 2\ olzxt L, Wi LU CIimECeE ~7 A 1 NE Dkl
HHENEB L TOWANLTH D,

728, WANEDOMRIZE D &, Tl TIREEEREEM ORI, Mtar 2 J— ki
2, ARE 7R EOERECBM /2 1 2 7 b —H A MEZST T JE RS 70 & ORI RS A D
b b5 K9l >TETWND 19,

T
TAYA b, REE gy E
e
O HEEFI AL
A: FAaT
0| B: AHEE HEEE-
C: Eii5 P al
FEI ) sl A
¥ Ve Y
ABEEN (SO S

Y

A gL

50 km

E—51 AR ET 5 MUEED ST 9L AETEA L BHED
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5.3 XEREM

Akt 7 ORER L SOSHEEM & LT, WRASFIEE) W] & REXR - By BE L a2 it L7,
ZNEDHMIZOW T AR 21TV, BRI &0 ASR USHEZ O NI 5L L
12, JISA1146 721X ASTM C 1260, 7 > ~— 27 EIC L ARIHEE N Z N AN—RERT, k7 74
TyYabB@FAT IHIARICE D ASR HIfZRZFHI L, £ ORRE & bICRICEMEBIIC X
LA O BIE 2 I K O REET D, WRASE) I REN DR & BB pE 2 La e (3 FEKH)
DPEMZ B —5. 1 1T7R7,

5.4 {HERAMHE

T A MIEEARL T o FeA b (B : 3.16g/cm®, NaxOeq : 0.55%) Th D, itk
747 v aldtie bR LR KRB DEEFTCTELTLILOTHY, 227 U — hoOfit
DAEREE T EE BRI, aido HebEt F i85 a s 7 UV — D7 54T v ¥ 2= OFHF
FEERFIERS ] THRE SN TWA LD TH D, ZHUTFEHR OERRISORBERE 7 & CHEE
Hanzbo QISTHEM) 206, EHICHA 7 v TORRIZ LY kb L TH o7z IS T
FEY S CTH D, R 22um BL EORKRLF D RN AFRE LIRSS, £ OSFEERRIE Tum & e T
WRITHY, TV TAMELLSEGHTHDT, BT URIREICENLTWAE Y, 2k, 7714
7 w2 ® ASR MIfIRRIT IS, YU AEONT AR L EREBMOKLENRREI N LML
TS B, G AT T ARIL IS A6206 D it A 7 71k A 4000 (S HH#Y) Th o, ok~
TAT vva b@IFAT VB ROBEMET TR 4BE—5. 112, WHMWE, IGHEERE 7 n
— k2 R—5. 112, T80 XBRIC L DIEFHMER O PTG R 2R —5. 2 (TR~ T,

| 50um

BE-51 FRALEMZ7ZSA47 v 1(@EBIFRTTHMRED)

£-51 DRISAT7 v a(FAEBFRS T HIBEKBFS)D
MEMME, FHEERSLUTIO—{ELL

" T L= | IEVEERK
ikt | | e |, o) | 0
(g/cm®) | (cm?/g) 28 91 (%)
FA 2.43 4780 91 104 107
BFS 2.90 4120 103 108 101

£—52 MRISZAT VI A(FALEIFRZ THMMKRBFS)DILFHRL  (mass%)
TRAIAT LOI | SiO; | Al20s | Fe203 | CaO | MgO | SOz | Na2O | KoO | TiO2 | P20s | MnO
FA 20 |53.60 2893 | 674 | 3.20 | 0.77 | 0.22 | 0.30 | 0.72 | 1.39 | 0.98 | 0.09
BFS 097 |33.14 | 1419 | 033 | 4296 | 529 | 197 | 025 | 0.28 | 0.53 | 0.01 | 0.28
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5.5 HEEEFIENRF DO
551 BEREFNEINBIOEREMFHE ASR HE

JeRett 7 TREH S5 TS9N RVFNC S\ T, BRI 5404 2 BOGHED B WL LA 72 &
KICEENRANL, FONY~ LB ASR OFRAE L BEHEICEFR L TWS 2, — 5T, BMiX
FIKR Z Sl s afitgk z & o7, WJIIERICEH Lz ASR LD FEEREZHIET S
ZEMREE 75, BILTEL O ERESE) oMl | Otk T, S o= 27 U — hoig
FEAK 72 E& L5 A 72 ASR LB SN TS, B—=5.11TREN5 L9518, KILIEED
Gy AR 3T 2 HRER L R 2 B 2O R & 2R 1AY H AU S JiedL Z s LR 7 & T, 2
72 EDOROGTEDE A % e I FIEIR N B8 ITAEET 2%, & UK IOk - 72 37 Lg%
RSB HE R BEOBM 2R LI2581%, Topl#EE—52 LEE-5 3 (TRT LI
ASR HENE L L 720, SRS AT 2 A EEERE W E AR I TS 9, Lo
T, WRAFNE)RDFNL, EREEY TO ASR #EH % <, dtket s 2 RET 2 s eEE# o
1oThHEFERD, 72k, (7L (QISALL45) ([T X DFERDO—HIIL, Sc/Rc=242/72 T [EET
2] ThDH W,

FRASE) N DR L0 ER U 723 A alBh 2 R BIREE T CRIZE L, T b 2R 58 A Ofd
FEOMEEEL) & B O T U T, FRESE ) BE) IS FINT IS & FEROSIE DL A B A D 2 FifED D
TIFHRR S, IR & Ui il e s A fifg sk 2 Fro b O CTh o 7=, 72721, wfh%
ZEOTRNPCEB LT LD TH D, TO2, EEEEIITARESEAEO E-OMARIC
0, fEfe, ERPIREE, PIsEH 2 WITR A SIS AlE e a A & TV Tan, w?
b AR e A 5, RHEA, 1 EA, BER, ANAREDL ORI, KIS E 1%
ENEEERNLDTh T, FERIZ, ZIEICH SEIERSHEO S ORMEL T, B
SRR A BES, MR ABER, RO AES, 87 % SIWEEROIED, BRI IC L0 ARG
Bimd 2 WITERENKAZ S ONRD b, ARKOMELEMRI Ik Z2EThHY, &
EA, ZJUVAMTA N, NUTo~A b, WA, REA, A%, $kF% 8w, Kl
TAREE S ESERBTE R, FLEEICLIVAR LA NNV E2ELHO LR L,

ZO XN, FEESENENWRNZZ LSRG & U CTRILT T ZDI1ENS, ROt
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FISIZBEGTE D0, BEAL MRTIAT via, @RAT 7R, SHITEMTOTVH
UV DOHE L ZDEN ASR IZEB KIFTTHEIZONT, BETDOILERRNEWVI RN H D, [F
RFLC, SEMEIRFRIZ L D ASR Ml Zsh iR %, il /e S CRENICHE T 2 HIZ L W, ASTMC
1260 |2 X D{RERERRERZ1T 9, £7o, RERIERR ORI 2 FYCHIEEIC X 2 BEa0kigk o

B LV EET D,

a) ASTM C 1260 X % (e iR B
LA 3 O SIGER DN T T4 T v o Ll AT 7RO ASR #iiilzh#
BHERT D, 9T TAT vy a EIXEF AT AR OE#ERE, JISA5308 1245 ASR 1
IR ORI E 2 5512, B AL FORNEITENZI 15% F721F 42% FEOEFE AL N B
ORI 7 Ea=R) O EEH E Lz (B FA15%, BFS42%), ZAUZkL, k7747 »

-88-



55 % AbkEHTTIZ I T D ARER R RUSHEE M D5 A FRRE L HEBE S LD ASR HII R

VaREFAT IR EE A N EES L WERER(KE OPC LRI D, EAXIAAN—DE
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