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ARIE EgAz o] Tl fly ash 9% 2

Fly ash 2| A2 8%

Cement &
Concrete

. P Manufacture of sintered lightweight aggregates (&4 2%

» Raw material in the manufacrute of portland cement(A|HE ¥8)
» Manufacture of blended cement (EFAHIE)
» Partial replacement of cement (AHE B2 o A)

%XH)
» Partial replacement of fine aggregates; sand (A& & A
» Finely divided mineral admixture (W} 2 2o} ZE8 Z34))
» Manuracture of aerated cement concrete blocks (71 22 E ¥ E)
» Flexible concrete with water soluble polymers (84 282 233E)

Other
Products

» Asphalt filler (o}~ZE He])

» Road bed material (=)

» Soil stabilizer for foundations and constructions (224 A))
P Structural fill for embankment and dykes (g 738 &x))

» Drainage improvement material (%<7 7} =)

P Fertilizer and soil improvement material(£73 7132 2 v]g)
» Grout material for coal mines (Z2H$-EA))

P Tiles, bricks, ceramics (B}, ®E -&‘é’ &)

» Insulating material, mineral wool (718} LG4 &)

P Trace element extraction (91 %92 5&4))

Portland
cements
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Fig. 1. Chemical composition of cements and blending materials. Fly ash 2| StstdE He|
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alkali, SO; gHro) 2718, YRz7)7h A A% Ordinary Fly Ash
£ ALO; F-%o] S718t) Fly ashelle vidgha Si0; ALO; Ca0 MgO Fe,04
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Fly ash 72
(ED
Standards ASTM C 618 EN(SO) 197-1
Properties
KSL 5405 JIS R 6201
Source . Class F Class C Class V Class W
Si0,, min. % 45 45 - -
Si0,+ AlyO3+FeyO3 min. % - - 70 50
80;, max. % - - 5.0 5.0 - -
Moisture, % <1.0 <1.0 < 3.0 < 3.0
Total alkali, max. % - - 1.5 1.5
Reactive CaO % <50 (5.0
Reactive Si0, & ALO; % ) ) ) ) > 95 -
Expansion (Le Chatelier), mm {10
Compressive stength - - - - - > 10
30%FA + T0%0PC, N/m?
Loss on Lgnition, max.% 5.0 5.0 6.0 6.0 5.0 5.0

» ASTM, EN - Class F, Class V: Anthracite, Bituminous + Class C, Class W: Sub-bituminous, Lignite

o 9% o vdea FaFe] Y fly ashi= ¥
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AHE EfA2Ale] S fly ash 4F 4

Fly ash of 2274 7] v)Fo] traA Jehl=s, o)A fly ashell ¢k
&4 20%4 %7} WIE7} Woll sponge §A (hollow
Minerals wt. % particle) 7} E o] ¢l7) wjFo|t}
Glass(Si0y) 70~98 Fly ashi= #& (k) Jei fly ash7} sht =
Quartz(Si0y) 1~15 o ez TAsle] glom, oF 20%4E7} ol
Mullite (3A1,0; - 28i0,) 1~10 o} 9% hollow F&jolt} Blaine ¥ BET %33
Magnetite(Fe,O,) 1~8 o] z}z}+ 2.000~4,000c/g¥ 0.4~1.0 n/g J50]
Hematite(a - Fe,05) 1~5 o}, 2A 9| fly ashi= v ER o] & njA|YAtel F
Calcite (Ca0) (2 2 FA=e] 9low spongeY A= RIEHZ o] 2H2
Plagioclase (2 Z JA | FAET. ety o= fly ash®] 60% A=
Merwinite (3Ca0 - MgO - 28i0,) (2 b 3um FEe PR FAHAY, FARERE oF
Melilite (2C20 - AL, - SI0 - 20a0 - MgO - 28i0,) (2 10% g xelth.
Anhydrite (CaSO,) 1~8 =9 vldekag FFShs fly ash o thy22 45
Free lime (f Ca0) 1~8 ol el = A% & Heie}. e fly ashE o1H
Periclase(MgO) 1~6 YAk o) A screen EE EHTLEN vl as
Wollastonite (CaO - SiOy) 15 & gl A2 fly ash® A& 5 gl
o - Fly ashel W58 A=Y W91 31315
Aw By 2ot hollowd A (cenosphere) ]
ash %9 Fe,0,7} %2 hematite % #]A%a 2?}T"r
A= TRl Fe,05, CaS, 2 alkali sulphate 7F Aol upat A3 W Hele) ke 2tx glch Wi
A= o] gli= Ao] Bz wd 24 A5 E1R ZHHR)E hoHow 1 2}9] AL = v 5] 18t} 2}

(¥ 5)

iAol mE fly ash 2| BASM

Type of
fly ash

Burning
Temperature(C)

Properties

800 ~ 1,000

» Crystal structure remains
» About 20% of the fly ash is melted

* Poor pozzolanic properties

1,200~1,400

* Most minerals are melted (about 70%)

» About 60% of melted particles are deposited before it reaches the
precipitator, only 40% reach the filter.

» Slow reaction with Ca(OH),, only medium pozzolanic activity

* Grain size distribution similar to cement

» Can replace 10 to 30% of cement

1.500~1,700

» All minerals are melted.

*» Grain size distribution similar to cement

» Rapid cooling of the fly ash induces the production of 60 to 80% of glassy
particles.

*» Development of good pozzolanic properties
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2. Fly ash ==
Fly ash © I A2 74d0] ¢l fly ash
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3ol sl s R o] obg ol AT o)
23 A BAE 7 ) 248 24 glass
A2 2A glassire] viEHAo] AA4E pozzolan
gEdo] EolRthE Aol LA A FA9)
glass 49| CaO%e] 7184 gAo] 7haE =
Aoz 4#A vt Fly ash® 3 EL 3slg2
A AREE Aol BAS BAISHE o8 2ot
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S VER

L
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2 Fly Ash
High Cactum Ordinary
Si0, 25~40 34~60
Al,Oq 8~17 17~31
Chemical FeyOq 5~10 295
Composition Ca0 10~38 0.5~10
% MgO 1~3 1~3
C <10 <10
Basicity 1.0~18 0.2~0.7
Crystalline Kind CA Q Mu, Aw | QMu, M, H, A
phase Amount % 10~50 10~50
Composition| SiAHCa-O -AHCa)-0
Polymerization
Amorphous degree of |same level of slag| larger than slag
silicate
phase Structure | Similar to CipA7 | similar to or
or meliliite glass| a-cristobalite
Dissolved Ca0 30~170 30~170
amount of 1~10 1~10
element into Nag0 i
water K50 1~35 1~35
S04 0.5~1,400 0.5~1.400
" Acid soluble amount % 50~80 10~50
herical, i , |spherical, i ",
Shape of particle Sphert megular spher megulm
cenospherical | cenospherical
‘ Blaine(a/g) | 2.500~4.000 | 2.500~4,000
Fineness
BET(n/g) 05~2 05~2
Density (g/cn®) 2.0~2.7 2.0~2.7

Note: Q (quartz), Mu(mullite), Hthematite), CA (C5A),
M (magnetite), Aw (C3A3 - CaSO,), A (anhydrite)
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AHE Eg 22l 2 fly ash 9 6

1=3

© WA S71 - P TEHE AHEGME ¢
S FEA RS bl dhesle] fatdgol
w Mg AAAs] Wi, AZ gl oA 7
S 23l gy fly ashes AJHE 42844 A4
T FAEEo] pozzolan ¥HEdl oldjA] An]E7)
o], F3AgE gk o i) FusdeS
FAIZIA 7] wiiol] o] A& 2hor fly ash
9} ksl o] pozzolan WHEell ol&|M AAE <
322 XdaiA Teste] EATE URe BA®
AL WAE] el FalAde] A fAkde A
ua

rir

AlHE Z3R|2AM fly ash P&t
(BT

Setting Time | * Retarding on cement setting

* Reducing the amount of water required
for a given degree of workability
- coarser fly ash > 45 um

Workability | * Ball bearing effect in concrete mixes

* Reduction in segregation and bleeding

* Improvement in concrete finish

* Reducing heat of hydration
Temperature | * Reduction in temperature rise in fresh concrete
Rise * Low calcium fly ash ) high calcium fly ash

* Importance in mass concrete

* Increasing the quantity of air
Air entrainment agent
Entrainment | « Significant increasing the AEA demand

by unburned carbon in fly ash

Shtength | * Contribution to the long-term strength

gain by pozzolanic activity

Shrinkage | * Decreasing drying shrinkage of concrete

* Not affect or be superior the freeze-
thaw resistance

Durability | +Increasing the resistances of salt attack

» Enhancement of the sulfate resistance

* Reducing expansion in concrete due to

alkali aggregate reaction
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ofo} gt}
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2-1. et fly ash

At fly ash & AH = F3e-g Yo71A) £t
o, d7le Ca(OH), ol 2siAl 3hetg-o] dojd
o AAEE 282e 22 O-5-H, GA - CaCOHy,
C4AH;; 2 C,ASHgoIT}. Fly ash AlRIE 0 A4S
= 53EL HE TEACAUE A WAEE= 53
7 o9 v, 4| 75838 C-S-HellA
C/S9] mole 8|7} FEWN=AAEY TR slag A9
Exv} v}

B} 22 Ca(OH), 7F FF°] 49 fly ash 9
Si0, & ALO; & F318] B} Bo] TR Z
M 312 T Ca &ao] F7isHA At wl$ 22
Ca(OH)7} TF°] H4d A wuz dojdr)
Ca(OH)y7t 571845 Av)&Er) wary] i
Aol Hr ks ZUAPe 24 fly ash 9] ¥H-&

< FAHE T 9
2-2. 1(5) calcium fly ash

I calcium fly ash®= F2 #2842 C,8, CiA,
free-Ca0, CaSO,, CsAs CaS0O,9 AAd MgO
2 o] Atk A o2 AsIEAS 7 7
o ettringite, monosulfate ¥ C-S-H $=3}H20]
Y, B3 E3E o FAYoRA A4S e
free-CaOol 2J3lA 37t Lol Fly ash 3¢
0,8, C3AY F3AFLS dutag]l EEWTAIUES}L
v)&EAgt, feldes BE AAEHE C-S-H 3t
2 YA&srl viny vioh £33 ettringited] 443
&5 o 40TAE F7FeRA R 60T HH 3

41—



Fly ash AHEE T2 EFA|NE] v|F|A 54|
5%, FAtsldE el AH uehd Wslshe
A&7} At

Fly ash® EFA2A A3 o] 332 =77}
sishik-gol] ofsixtnt Vel Ao| ofi, E2j3)E}
Al gkl G Bo) wh=th shie] o2A] fly
ash®] Z<r(Rk) E34= "ball bearing &3},°l 213}
AlE gate] g3dll oA dojvbe floc o 73
E 3oz Jepdt, et 4xtEAe] WA
3k 23} pasted] AlFxA ) WElE o

Fly ashE &% AWE - 23859 AP
3kabs] 7] o), bleeding =9 42 fly ashE &
LA o2 ol vjEiA ZAY E o &
Alzbol o= Hx X ddrt EEH=AINES fly
ash Egl 23 F54 714 mechanisme "ball
bearing &3} ZAl AMdxn A7 =3 fly ash
&gl i @ fresh 2ABEANA nAYR &
AL E FAT)Y, @ pasted] £3E F7IA7)
9, @ AAE A=t $3& fly ash7t 93, £41A]
713, @ AHE JAFH mj Mg fly ash7t F2H5H
o2 AFEREAFR) 7T YR dEel 5
o] 7hd=l= Aoleta delA ok

HY fly asht vdSL2FRBREE,
unburned carbon)¢] Bx, §Ho] ¥
o]-87} SOx, NOx 9 H7H& $3iA dx25g A
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e 297w,

2
e
Lo

4. 3 MEIS| 2hAy
Sl Azk sk Ausle BE o 200
ERBLYE AL AR AL 0 2A, T
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LT H AMels| dhalzt

(E8) e EeE
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9ol Al ES] A ZA] fly ash o o]&Ao] A
DEAS fly ash TFAINES] AXFA R ZHE
fly ash EFAHE - ZAYE ALY 7IEXE B
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AHE E¥AZA 2] 2 fly ash 98 8

ko) MElsR YL 7IS Y L MRS LNy ‘
EP (934 &)
Ag | 247 E% | w8y | 4w dsd | anwaw | An/coal | o LEE/
Hg | 2w aE (MW) (T/Y) (T/Y) (%) (T/EY)‘/(MW)
21 221 A} 64.8 120 178,852 82,711 46.2 1,490
. = 48 223 68.10 5 112,688 50,634 49 1.502
;; k] ¢ H3 83.12 400 880,096 401,325 45.6 2,200
g 34 74 29 65.9 100 340,906 213.814 62.7 3,409
BF e B35 79.10 325 462,667 232,640 50.3 1,424
& A 1,020 1,975,209 981,124 49.7 1,937
AT AR 93.6 1,680 2,867,167 566,567 19.8 1707
f; B B 85.4 560 1.617.277 140.415 8.7 2,887
o CL] g uy 93.6 2.000 2,445,931 504,124 20.6 1,223
& A 5,260 6.930.375 1.211.106 175 1,233
3 A 6,280 8,905,584 2,192,230 24.6 1.418
P ©lF 2,006 744 12,260 MW &-3<) Mgk gedda £7104 A8 - fA 11,760 MW (247]), Fu) Fde 400MW (271)

T B4 120 FHEA 2 29 B4
S R EAEHE BE3E AYEL AL =L fly ash 2| St5HH 24
AT} v wate] BojF 3 ik EID
Ayl AHE3 fly ashi KS #2IA Axsta guares | O™ Lo | g | 9=
A= S0, FFS BF WE3aL oW pozzolan 5405 |C 618
B4& HeilE Si0,+ALOs+Fe,0; o 4E3H% Lot <5 | =6 | 303|773 |1488
2 2E)IY)9F fly ash #42 ety g} = Si0, >45 | - |57.88 |50.62 | 47.18
& F34E T35 CaO AR T Fde fly AlO; - - | 27.55 | 32.40 | 29.65
ash®l 4¥, 4% fly ashollA= vl ¢ 2o fFeigk Fe,0; - - 460 | 445 | 3.90
fly ash?l 23 fly asholl A & 4.0% &=l ok Cal - - | 400 | 025 | 050
A7 B3 fly ashile] HEEln Qlom MgO - - | 200 | 110 | 0.93
A% fly ashQl 94, 4% fly ashi= 72l nl2st S0, - |<50] 025 | 010 | 0.09
A o 9e 3 dYstEA AHE fly ashs Si0,+ AlLO,

shala 7] wjRoln, o) AL = o0, - | =70 |90.03 |87.47 | 80.73
2RI YA ] A4 F |

Total Alkali - <15] 131 | 256 | 2.85
e Y % 9% B 7

S T Mers) WD

(E10) (HE)
Rk 1994 1996 1998 2000 2002 2004 2006
T 1,075 1,000 1,145 1,115 1,234 1,234 1,000
Frees) 1,967 2,538 3,127 3.605 3.978 - 1,234 5,298
A 3,042 3,538 4,362 4,720 5,221 5,914 6,298
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T fly ashel BHEM 9 2218 24
(FE12
F =5 e ASTM B oh) S
L 5405 C 618
: Inherent Moisture <1.0 < 3.0 0.04 0.04 0.02
Proximate
Volatile Matter - - 1.42 0.83 0.86
Analysis %
Ash - - 96.97 92.27 85.12
Heating Value (Kcal/kg) - - 139 535 1,063
88 um R % - - 0.3 0.9 ,0'9
Fineness 44 um R % - <34 114 144 24.2
Blaine (en?/g) > 2,400 - 3,784 2,498 2.423
i i) »
(Water requirement %) < 102 105 95.2 93.2 95.6
FEEN
(Strength activity index) =60 =75 95.98 %.93 94.12
b CheTael, Al A fly ash®= vidB2E BA FH3T n 2L
Control mixture (g) [ Test mixture (g) =7 gk, KSHAdA AAsHEE vy 2
Standards KS |ASTM | KS |ASTM U5 W HEEL AL E U 5 Ao =Y
L5405 | €311 | L5405 | 311 mAEAZ oS =) 3857 9l7] W KS L
Cement 510 500 3825 | 400 50459] fly ashe] TFZ2el= HEatar x| EapAT
Fly ash - - 1275 100 ¥ 13 01]*1 B 2 A ANES fly ashE £33
Standard sand | 1.250 | 1375 | 1.250 | 1.375 E3dES] 7297 #AKS L 521D olE 25
Water 247 | 242 |gfor flow 110-£5mm WEaL s & T Aok
E 14 Aol A8 AlHES EAF fly ash
M=%t Fly ash EEAHE 24
(E13
Content % of Blaine Chemical composition (%)
/\324 Type
fly ash (em/g) LOI MgO S04
KS A 5¢( <10 > 2,500 <30 <50 < 3.0
B 3,236 0.98 3.21 1.90
a4 8.0 3,138 1.55 3.07 1.95
?E 3111 2.05 321 1.95
KS B 10¢ <20 > 2,500 - <30 <50
»# 3,228 0.97 2.92 1.95
s34 15.0 3,050 2.06 2.92 1.85
3T 3,061 2.91 2.92 1.88
KSs C 20¢ <30 > 2,500 - < 30 <5.0
B 3,282 1.17 2.56 1.67
44 25.0 3,008 2.64 2.70 1.64
i 2,916 4.30 2.63 1.62
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AHE

EgAEEA I fly ash 9% 10

AlEH AIME S fly ash ERAIMES| E2|1X E4ED}
(14
A Fly ash EAIHME (FA E38)
e 5 B k) k3
AlHE
8% 15% 25% 8% 15% 25% 8% 15% 25%
88 um R % 11 1.0 1.0 0.9 1.0 11 1.0 1.0 1.2 1.2

rac | 4mR% | 113 11.0 11.0 11.0 11.0 11.2 117 12.3 13.3 145
Blaine(aw/g) | 3254 3236 3228 3282 | 3138 | 3050 3008 | 3111 3061 2916
N EX| 3:22 3:40 3:48 3:55 3:28 3:35 3:50 3:36 3:40 3:46
(AZHE) %7 5:39 6:00 6:32 6:56 6:01 6:19 6:39 6:20 6:40 6:45
FE(%) 26.0 25.8 26.1 26.2 25.5 25.1 24.7 255 25.0 24.6
g5 39 214 215 198 194 210 206 181 198 193 167
7y 79 303 284 268 252 287 280 256 276 266 247
(kg/cm) 289 391 383 382 375 389 388 384 383 373 369
3 3% 200 195 169 203 199 157 212 192 160
AR 79 - 290 288 245 294 289 253 282 256 239
(ka/er?) 28 404 409 382 385 397 376 390 387 378
= (g)® 282 275 270 263 272 267 257 275 270 265
Flow(mm)® 73 77 80 84 85 88 95 78 87 96
A= % 033 0.23 0.14 0.12 0.27 0.19 0.14 0.24 0.18 0.14
LIk 3.15 3.04 2.92 2.84 3.07 2.95 2.88 3.03 2.94 2.81
melets 3 % - 0.24 0.46 0.76 0.62 1.16 1.93 1.19 2.23 3.72
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Heo) A|E(ES kA .
A 1,250g, & 247gS EEA VEE flow oth.

Fly asht AA|H o2 438tx] Ealu A|HE]

FEALESQ CalOH),9F &3ie el siA
T3-S Yo7 Wi, fly ashEZAIHES]
S22 YN TEWASANE A B} XA o] vle
dr} YutA o F fly ash 10% EFAHNES] 3HL
OPC Xt} 2084 %9 $4x|¢le] dojdttn &
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1 f oft
>
o

o
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7zt 2) KS L 5405 EHAHIE
4) AHIE 510g, & 247g T34 flow

QIE7HE Agupd A

2 9Jr}. Fig. 2+ fly ash £F < o) ul
ZTEHCANES} BT SAXA ¥ E&E BT
S=5

237494 % (Retarding % of setting) =
7Rt (Fly ash EFAHE - OPC)
$AAIZHOPC)

x 100

Fly ashe] &%
Z7le= AE &
ash®] EFA|HE
&hal Foieke] o o
2 AZ I} A A ‘/}E}‘/}W] 25% fly ash &
FAY AAEH}7T A veRta §l

Fig. 3& fly ash £¥&) 02 ?i:?é”\] e ¢
45%, flow 7t L FEdA A3E BT 3}
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25
Initial setting
20 Fit
3 e
15 o - £5J#5%
N § XX)25%
70 -
[
1N
: 4 oNH NG
T 0
5, 25 rFinal-settipg
£ X
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: $ qE
é 15 ~J ?5 B %
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Boryung Yongwol Yongdong

Fig. 2. Retarding % of setting in FA blended cements
compared with OPC,

. 71A flows AHNE(ZS EFARE) 5
EFAE1,250g, B 247g EFA flowe] S84 7o
o, flow F7Hmm) & t-3 2¢] 3] st¢ict.

pats

Flow &7} (Increase of flow, mm) =
Fly ash ZFAI9E - OPC |gy

k4 (Water decrease, g) =

FF (EFAAE) - 2% (OPC) 111045 mm

Fly ash EFANES] A== OPC Rt 24
vl fly ash E§&o] 71l wel bgse
#2Ea 9de). o] AL fly ashvt AlES] #3lE e
Z+2A717] Wi e OPC B} 3o} 93 2x57)
7} 27} WjFo|c}. 3 OPCe A1} fly ash &
FAME f5A0) Z7He 2N, flow TV A9,
QA flowel o3 SRS Jehta o} o)A
& A HENA fly ash 7} 739 YAIEA] ball
bearing 982 3t AHE F-5A4L FAIHY] 9
wolth 53] g 2 459 FI fly ashe] &7

7} 2A Yehta Qe A wEEst
RS 31 fly ashe] £&0] ¥7]
|,

Fig. 4 & OPCY] AHE 4&73= Ald el 9
3] =43 fly ash EFAHES] AF54=S OPC &
7ot A& BoyFy gloh Fly ash® 25% 7+
2 g3slde W, 39 2 7Y A=E OPC Bt 22
kg/ewe, 18 kg/em7bA] ZHA) VFERA|RE, 28 AR
25% fly ash EZAHAET} OPC Bt} 6 kg/ar =
27 vehg B, Avke &A= Aeyt 2AEA
or=t}, wEkA fly ash EEAMEES OPC A2 A|
ARgslEEte EagedA e A7 24 ) 87

Aaale) B ALgel sy Rasle el
993 2L YT Relth. o)he A= Fig
5e) BRAIRE ST AR o3 AT

T AHEE fly ashell whel vk ApolE zbar AT
25%7A) EFIE 370 kg/ar o] FAIBHIL =

o] P
e %% g

0.4
we
o 0PC autociave expansion 0.33%
g 0.3}
g ]
PP F n Fa 1
. N e |
H r N g S SNrs= |
2 LR 1252
E § % &=
S o0 |
> 25
g | [ nerease of flow (mm)
£ = flow of FA cement
< 2 = fli 5F 0PC ]
g
< 15 r <
-~
° 10 X -
4 L
]
s 5 -
POl
£ ot

-5 : - -
‘ & - N
-15

[ I Water decrease (g)
-25 [ - (L rOES

= water of FA cement
- water of OPC

Water Decrease (g)

Boryung Yongwol Yongdong
Fig. 3. Autoclave expansion %, increase of flow and
water decrease for constant flow in FA

blended cements compared with OPC
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D Uu

Difference of compressive strength (Icg/cmz)
t
SRS
T
]
i

-0 P4
15 + Inerease ‘:] 8%
- Decrease N5z
_20 |28 days. e (KR 26%

Boryung Yongwol Yongdong

Fig. 4. Difference of copressive strength between
FA blended cement and OPC according
to KS L 5105 (OPC method)

Fig. 62 fly ash EFAHMES] fly ash S§-&9
= 7JE”L?E% 104—11—3—’ itk 3YelA T X
182 234 fly ash o wg ohi
Zfo] 7} ‘%Z]E’l R I AR R e
Bl & 9lont (28-1)Y =g 2L fly ash
EFEol TUH whet SUkehaL e A ¥ 5
ot WA fly ashe] E5-&0] S7H
AHES) aliteF3lrt xAEo] 27|10 eE tha
[e]

Al YERX]TE 0] % pozzolan E4do] AA18] =3hit
S0l APH7] wiEel A7 A=r} oS FEe &
T gtk B3] njodeka ko] =L JEFH fly
ash & "AYA7} alited] F3HE AAAI7)7] WE
o, 2718 ZE=adoe] A vepdar gl
Fig. 72 fly ashe] vdehz e £99 £
A]ﬂﬂe,] vdgks ko] e Ewe] WEE
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F N
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380 i N g = g
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320 %
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8% 15% 25
Blending % of FA
Fig. 5. Compressive strength of FA blended cement
with blending% of FA according to KS L 5105
(blended cement method).
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Fig. 6. Development of compressive strength according
to blending% of FA in blended cement.
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2
Compressive strength (kg/em”)

- hth. 2y vldgka: o] 14.9% <) 9§53
9] fly ash & AHE3 25% fly ash EFARENA
vldgks gako] 3.7%2M, AWE mortar 9
mould oA 2] Aolg Ao AT 4= giloe,
E3 YBPEE 375 kefar o[4S JERAT 9
Tk EAUE F9 mdetar) 1.0% 010}01]/\1%
Y=ol o) Gako] FElshAl Holx| ¥et) ule)
A1 @A) KS L 54019l 7743} =lo] 1= OPC &84
5% olarel 7o) fly ash AAE A £ 5~10%
TALE AkETHH, dA) #7152 fly ash ¢ Xz
2R, COy 4 A7, A1) a8
A 0] & WA v FEE Ao "}‘29‘4
oA OPC 9 &
3] A2 fly ash EFAHNES] A&7} TE1
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210 FAg®
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Fig. 7. Compressive strength of FA blended cement
with unburned carbon content %.

OPC 2} fly ash EFAIRIE S| RtHZHT ARk
(H 15)

[2)
88;” = 1.1390 - 1.2077( ';’80”’) - 5.1085(~ C/" )
opc
Correlation coeff. = 0.913
Average diff. = 9.3 (kg/cmz?)
(7D)rn FA% C%
m-— 1.0992 - 0.8528( 100 ) - 4.8610( 100 )
Correlation coeff. = 0.907
Average diff. = 12.0 (kg/cm2)
Egggg” 10577 - 1.7041(E2%) - 5.1085(-222 )
opc

Correlation coeff. = 0.701
Average diff. = 7.0 (kg/cm2)

FA%, C%: EBIA[HIES| fly ash L 0|CHEIAS| Bligg

fly ash ¢ E3+8 % fly ash EFAHWES] v|AghAs
gk wlel OPC 9 ¢ = A} vjasle] ¥
15 o & A S Ao

6.2 &

2 AT ALRE 23, Y, 9T fly ash Al
HE EFAzA FES] 878, fly ashE
8~25% E#Al OPC Bt} 6~22% 9 $4AA (&
ZA)o] dojdt}. Fly ash EFl oJajA] AHE ¢4
E7F s, AlWE mortar ¢ flow 57 2 %
o] AsbE AEv) w3 fly ash E3-80] S718F
of wt 2719 GEAE FHL v FAEY
A% Ao g OPCY ¢E7E ) Ak 2}
ol WAY F glrk. 53] fly ash THAME Fo
u|ARkATE S7VE) wet 27), 37)9) R
AR 1.0%olstll A e 5l At 3
FL Rolx] o=t
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