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A Study on the Properties of Mixture Proportion and Compressive Strength of

Concrete with the Kind of Mineral Admixtures
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Abstract

This paper investigated the results of mixture proportion and compressive strength of concrete incorporating mineral admixtures, W/B and

contents of mineral admixtures were selected as test parameters. According to test results, use of mineral admixtures resulted in a reduction of

fluidity and air contents caused by increased fine particles and absorption effect of FA on reduction of AE agent. Thus, increase of SP and

AE agent was needed to maintain the same fluidity and air content as plain concrete. At early stage, use of CKD was beneficial to the

compressive strength while at 28days, incorporation of FA and BS had favorable effect on the compressive strength.

7 9 = AWNE YBAE T4 a0 R,

Keywords

Feolol4l, M, 4EHE

¢ Cement Kiln Dust, Blast-Furnace Slag, Fly Ash, Mixture Proportion, Compressive Strength

1A &

HT ZE ACAME #7424
E g dF7} ol FeiAT uh AZFA WAE Y 5
gt ARez 2F AYPAEL £IUEL ERE A
33 9leh.

4 by el ST e ERNEE TEUG W
27| Zg}olof #](0]8} FA), ALAA ulLL& ooy
24 a0 223 BS) Feol el Tehel BAME

4 34 F 2gshe ANE D) AE ()8 CKD)
A4% HEST ook o2y ERHa: BaEd
datAl Fud AMES] 3ol A sehue e Sk o
of £3H4 FHel B W) FE HAEsot & B} 9l
CohetA 2 AR AR 712 QM B34 25 o

-

o,
it mjo
> o nlo

lm

LmLLdum

gy wWae) W gavEe) 24 92 e A 24,
YEPE B4 FYLE Woe 42 E4 5L AR v}
ale e EHN2E

2 PEY PoAol 1%17]54&*14
a2 B dFdrs wW/B M3 E3A FF 2 A%
£ W3lo] o ZIYEY Wiy P gE=RT EAMO Ul

Y e RS2 A, 939
> LGHA 7l e, Y
o} 3hin *&‘dﬂ}‘MT* A 7o), A9
A A Egietw wk Ao, a9

sy w4 A58l

g ge sy FF 4F E3Ae H8H HE AT
FuA2E Atz gt

2. 2948 2

2.1 dEAE
£ A7 AgAge & 13 2o A uigAsteze
W/B 40, 45, 50%2} 3583 st CKD, FA 2 BSe] xj3h
£ 0,10, 20%2] 35Fo2 E 21MXE AFAHsg} o
W ERAE AR @2 AL FHILE BE S
150+ 15mm, ZEF7| 45+£1.5%F REES A ¢
F 47 ERAE A AtelE FIT Y=

9 3l
°l HEE g4 E AAstgcl
1 AEAE

) WIB(%) 3 40, 45 50

g | FE £¥Zm) | | 15015

2} 3 4 Zaq, CKD. FA, BS

& %) 88 (%) 3 0. 10, 20

&Y=

4 RS TR

Q |eAge gage| 4| °

A - E7 %

2 sl gy

3,

A3 3 E 1 |- &7 % 0 37 14, 289)

Si



A Study on the Properties of Mixiure Proportion and Compressive Strength of

Concrete with the Kind of Mineral Admixtures 2004

ZAge BasEddL £Y% YL S, 3719 3
e exdLe 2aA, A3 2adEdNE ALD A
o) el YEHES 2T

2 7ol A4H ZasE WEATE & 29 2O
22 A 2R

B Agd AHgd AWEE U4t Axbe] BEEZENE
Alwl E (D 5:3.15g/cm’,  ¥2E:3265cm/g), CKD(YE2.67g

fem®, T8 200cm¥g)E AALSY

AME AzaA F by
He 7L W2 23 AL AR, FAIED22g
fem®, B2E:3850cm’/g)E

w3 Ak BS(UE291g/em’,
B E:4463cm7g)e EFA A AAHE AL A
o ZAEN AEAE dH FT FEA AHI A HAHE
AYE:258e/cm3, F5E:1.12%), E2FAE A7le A4
25mm FEFA(EALDE258g/cm’, F5E:1.2%)S AL
ot £3Az AT FeAs FHA DAY YZ g4, AE

Ae AEAE A3 H.
2.3 U

2 od7e Ao =R, 2aEY £ FAA4
P A E AL3te] EFstd %Zl?%— Z3ejEe A
PO SHITE KS F 2402, £HZE2 42 €HE 54
B F HAAAF oo Awsle= 279 ﬂ-?.r%li e
271 9 294z AP KS F 2421 @ 24092 A m}
2t A A5t e

@ 10X20cm FA] A
KS F 2405 F& |

=2

73 Z3aEY AFoz g2t r=
£ KS F 24038 Aol A Ajztste],
o} A3

3. 4943 2 24

3.1 H{ &SN
1) 543 223 spA

2% 12 W/BY £33 Agg W3l W SPAIFS
el Aoloh 2R ES fEA2 MiFAAZ A Hejm
2 EFLYE 150£15mme] WYE 2 F nEelgd)

A 54 FFE SPAIFS CKD, FA ¥ BSE X 3Hg
74 W7k AASF WFs+Re F712 st SpAlFS

aadn, £ Rl HebE o 005%8] Aol ¥
o} MEhE Aolrt g Aoz AL =3 £ A9E
of 27124% ujY¥e] 272 Qg 549 Az spAl

Fol F7HHEE w4 i

2) F71%3 JAY AEAZ

a9 2% &3 A AEADS vehd Heln

A E3EY $7FE AT e R gAdA S
At & 371% 4.511.5%4 HHE ZF S

7193 BAg AEAZE EHAE A9 B4 wWiBTh
AASE ABAFE Fadte Ao dedl, &34 FF
o GetME FAZ A% 73T0M AEAM %] 743wl
7tetd e, ole FA 39 vldetalel % AEAY §F2
of 710% A=z AT =3 EHA AfEe] T

5 AEAIS] AH8FE Frhske Ao= debieh

melA CKD, FA 3 BSE A#d 399 +%
FE Fxe WFEAIN7] M sPalF 2 AEAZS 7}
7t 988 AR Atadd.

A—l nl ,-_7]

¥ 2 232 E2| viEtArE

WiB| #9143 | S/a | £343) |spic| ARIC A A Emd) A Pkg/m) sz | 2o ﬁf%a
@ | (ken @] A | @] @ [A9E|EdH| 220 | Fe2H | ANE | 2T |22 [ Fe2 | (@am) | @ (kjﬁ‘)
Z#9 0880029 139 | 0 | 269 2 433 0 | o84 993 162 48 2,323
CKDI0 | 095 [ 0030 | 125 | 160 | 208 370 394 | 440 | 681 989 lo4 42 2,331
CKD20 | 100 | 0033 | 111 | 330 | 267 369 350 | 875 | 679 985 170 43 2,310
40 42| FA10 [ 100 | 0032 | 125 | 200 | 267 269 94 | 440 | 678 984 150 3l 2,342
FA20 | 100 | 0038 | 111 | 390 | 204 365 350 | 875 | on2 975 170 37 2,328
BSIO |095]0033] 125 | 150 | 269 a7l 394 | 440 | 683 991 168 39 2,336
BS20 | 095]0035| 111 | 300 | 268 a7l 350 | 875 | 681 989 135 53 2,287
T Za (0750026 124 | 0 | 282 374 389 0 77 999 145 57 2.281
CKD10 | 085 | 0028 | 111 | 146 | 281 373 350 | w9 | 715 996 165 54 2,281
CKD20 | 085 | 0,030 | 988 | 291 | 280 a7 | 778 | 712 992 130 58 2,283
45 | 175 | 43| FAl0 {090 | 0030 | 111 | 180 | 280 371 50 | 389 | 711 991 150 32 2,361
FA20 | 0950033 | 088 | 350 | 278 368 ar | 778 | 706 984 130 33 2,348
BSIO | 095 | 0030 111 | 130 | 282 374 50 | 389 | 716 998 163 53 2,320
BS20 | 0950030 | 988 | 267 | 281 373 | 778 | 715 996 165 53 2,305
] Zaql (070 c020] 11 0 301 368 350 0 765 932 147 44 2.334
CKDI0 | 085 | 0022 | 100 | 131 | 290 377 a5 | 350 | 737 | Looe 150 43 2.339
CKD20 | 085 | 0.024 | 839 | 202 | 280 76 220 | 700 | 735 | Loo3 150 48 2322
50 4351 FALOQ {1 0.85{ 0.028 100 158 289 275 1S 350 734 1.002 140 36 2,336
FA20 | 090 ] 0032 | 889 | 315 | 287 37 %0 | 700 | 729 995 152 39 2,335
Bsio [oss | 0030 ! w00 | 120 ] 201 377 A5 | 350 | 78| oo 158 43 2,326
BS20 O.85 1 0020 | 889 2401 290 377 230 70.0 737 1.006 163 5.6 2276




ol Fhel BE 2acieel W ¥ A
£4ol 1Y AF
11 -
W/B 40% W/B 45% W/B 50%
.o A
os e o
z | = e //A
g S A -
W el * Z22 |} i -
o D & '
g ® CK
o7} A FA -
® 83
06 - ! . . . . L ! L
0 10 20 0 10 20 0 10 20
BEX| x| &2(%)
2 1. wB ¥ B3t X etewsiol e spxz
0.040
W/B 40% W/B 45% W/B 50%
6.036 //
/" -
0.032 /./
= /o
W ooz} //
< Pl
G.020 -
0.016 ! ! L L L 1 . . .
0 10 20 0 10 20 0 10 20
Est X &E(%)
22 wB ¥ BN XIgeHsiol mE Ak 2
3.2 d3 232|E9 BN W BEE hd AeaA T BSE ARG FTE APl A3
D 4ERE G4 Zeang o ¥ FEUUS Bole
a9 3e 3 A ZaEY AR BE L& et B3l A g E3e el ARLAL 27PN
g-. el Aol:, 2% 4= B34 EE9 Zgele) gz CKDY AF T #A A= EH A4S el £
£2 v Zated bl Holc}. HHa ALz £AMH9 289 AYANME FA o BSE A%
%‘L’}zﬂ 2Ewzr 2/ A0 GE2AEL KD 3 AT ETV U D FARAY 1o s)dshe]l Eapy
29 A4S S #AR Aoz vehgeuh Fa g Bs: U RS A AdE
g Astete RALE veldo o] CKDY| ®atzds 3 &
Ze] QEe] AWMES 27] $2$E FAAR 71dd 2
sz 2490 3 el gebie Awgd s 42 €
£ CKDF A3t A4+ EaE Aozt e ALE dehd
b, FA 9 BSSl A e Ashae Ao ente 2 dFedE B3 A% 2aHES Wy ¥ GFUE
24 A7 AU YRVEE KDE AL AS E S4e) A5l BAokdid, 2 AHE Loprel Acloh
Aol wgtel wale Ax7} o Mael: Ao vehd W chew o
W, FA 9 BSY) A9 %Eﬂ‘ﬂﬂr S AY 4 2 Rew
Uehided, FA 9 BSS) &% W} BASAN Wl ) g3 M@ ZadEe 34 2 TP Sqdnd A
71dg Ao fdn 53 ] CKDS} 7§ Aghgo] wapr] stsle %o debded oy vlYWE9 F7h o AEA)
' ARgel F14E AFAEE g7 gasie Ao F354o 718 Ao WA SPH 2 AEAIFo|
vebgded 2 ghg 10% vlsted 20%& aﬂ]—‘-— oF 109 A Z7l5o]o} TS o 4 9lodr}.
=9 #H4E vehddeh o] CKD7F A/ME F&go] g
2 go]7] W el AMES] 722 ¥ ALoR AEFHI A 2) 3 A% Ea)Ee) Aoz E3} Fid gl
WE kg glel AE WHE 3L Fa o Ao N 271 MR A e CKD7L SdlQs fA8 FEgE A4
2 Ho} ubgA Bl ol AL & £ ok A8 bele] BRI YT, 289 AFLNME EEU W
ER}YE YD A% T GFBES) ulasted 2 2 9 B4 $2o2 FA 2 BS7 EFHolget

53



A Study on the Properties of Mixture Proportion and Compressive Strength of

Concrete with the Kind of Mineral Admixtures - 2004

40 -~ = - & - - —
35{ W/B 40% L4 b W/B 40% e ®
-

W/B 40% e
- [ S

Y &
30 - [ ] A
25 1 /A

-
20
R
15| §

10 |

A &L= (MPa)

s
4| . .
W/B 45%

3s
30

25 |

20 - ‘

A& =(MPa)

® 22! r
B CKD 10%

A CKD 20%
T

@ o F

B CKD 10%
A CKD 20%

>ae

W/MB 45%

® =2l
M FA 10%
A FA 20%

® S22t
| FA 10%
A FA 20%

W/B 45%

® =32
W BS 10%
A BS 20%

® =22
M BS 10%
A BS 20%

35

30

25 -

20

A& L E (MPa)

® =22l
B CKD 10%
A CKD 20%

L.

L L

ELld
W FA 10%
A FA 20%

a
A

o =
W BS 10%
A BS 20%

A
13 7 14

THE(a)

54

28

n
1 3 7 14

)

28

- L
@t
~

J% 3 =23 X# 232|E My WE AFLE

14

()

28




