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A Study on the Rheology Properties of Cement Paste with
Variation of Quantity and Type of Mineral Admixture
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ABSTRACT

The rheology properties of cement paste with variation of quantity and type of mineral admixture
were investigated. The rheology of the paste was assessed by using a HAAKE Rotovisco(RT 20)
rheometer having cylindrical serrate spindle. The results were as follows: The viscosity and the
yield stress of cement paste were decreased by the only replacement of 10% BFS(blast furnace
slag) or the only replacement of 30% FA(fly ash), whereas SF(silica fume) increased them as the
replacement quantity was increased. Increasing the dosage of HRWR(high-range water reducer),
the rheology properties were improved significantly in cement paste with the replacement of SF.
In addition, rheology properties of two ingredient blended pastes, such as BEFS(20%)-SF(5%),
FA(20%)-SF(5%), were improved more than those of three ingredient blended paste,
BES(20%)-FA(20%)-SF(5%).
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E Ho|2Ed At 1T EIRAYEL KFA MM =y A4 N AFE AR 3
Aoy, B dFoM AgdH MAZE 1u2<& %4 I(blast furnace slag, ©]3t BFS), E2to] oj4(fly ash,
oj3t FA), A7t +#(silica fume, ©]3} SF)oj®, o] 5 HPCY #H L&A EAE 2% AP0 o
L Ax AEAAE EF3E Holrx: AT W/B, 24%F #4 A (High-Range Water Reducer, ©]3}
HRWR), AE dalAlgt 22 ARGAHA, A48 8, MA E44)& 5o wel dl&2x E4d ge
e Ft Roez A7IAUANY. EF 3709 MAF SFS A$E 37T Told4E w540 At
532 &g 17t A E(high strength concrete) AZA] ZE AL ¢35 dutR oz A4,
2 #eke] Fotel met Hold ZFEF ZAE Vel gEd tE MAS HH3 &AM AHest
31 HRWReolY AE d#4¢ 2L A9SGAE AARF AH4sd HPCY 2% Ao 2539 719
g ¥ # glege 2o,
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21. /é]?vg ?_lx]» ‘;l 2z Factors Levels
#HolAEe W/B, MAY ¥/ x &% HRWRY - W/B' 0.33, 0.43, 0.54, 0.67
1 Ho|~E . ype of Mineral BFS, FA, SF
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Admixture(MA)

Replacement rate of

10, 20, 30 (%
MA (BX %)’ (%)

Dosage of HRWR

. 0, 0.5, 1.0 (%
(Cx%)" %)

*B ! Binder(cement+MA) **C : Cement
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22. AR Repl?clslxxe(nt ;ate Dosage
B A3 = Factors | W/B 0 % rate of
@ 49el A8 ARE F) HAS 15 2% X Tl v B X
Ed= AWE(OPC)Y BFS, FA, SF9 3¢ MAES 0.33
gt =Y HRWRE SAbe) 94 dzga 4 0.43
W/B 054 0 0
FUelEA ZHAE AHESIAETH AISE AWE, 0‘67
MA, HRWRY §A4& ® 39 vetlifig. 0 0 0
Type of 10 10 10
B 3. AN2Eo 2z% =4 ) )
3 HE Y | 22| 3 MA 0.54 50 50 20 0.5
) Specific 30 30 30
Raw Density surface | Mean PD |Max PD 0
materials |  (g/em®) (3;627@ (pm) (um) 0.54 20 0.5
Cement 3.15 3290 | 18.07 | 146.81 Dosage of 1.0
BFS 2.89 4500 | 12.87 | 110.98 HRWR 054} 0 | O | 10 0.5
FA 2.25 3650 | 19.56 | 133.74 043! o | o | 10 975
SF 2.05 20,000 0.1 0.3 1.0
Chemical |  Mai Specific Mix. of 1\ ey 200 200 2 0.5
emica ain : . .
Admixture | ingredients| C°l°r (E'gaovgg' pH MA 0 101 5
BFS: Granulated Blast Furnace Slag
Naphtalene| Dark 1.3i0.95 - * .
HRWR 8~9 «FA | Flay ash
Sulfonate | brown glem ++xSF - Slilica fume
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Aol Alg® #A&2x Z33d = HAAKEAS Rotovisco RT20(Model) #l 29 E & A& 3}
fem, 29 1o vt denEe F3e AFe AWE, B MA, HRWRS 600 m/ B]#
Wi YALEER 187 A4 F Ho]2EE Hovg 2L B F &7 W HoArEY &

£ 20:1T2, 28E I $59 ¥AS Opmel ) 150mpmE A2 Aot 227 184 FJusxe) 4
3 ST e wuslel oA S4S S48t 19 20 UyEid AAY 549 de2A 2
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W/BE 0542 31 uieldel disted MAE 2% 10, 20, 30%4 @502 X 3sted HRWRE 247
05%% A7He 2% BFS$ FA, SFo| dle2x] EX4YU8E 19 49 59 Udehlidch. BFSE @5
L2 10%E A#T FAo|2EQ FAT @502 0%2 X33 so]2EdM $48 d&2x 54&
Helg A= yeiyrh B Ao A3 BFS 392 #d BU%E 4500 cm?/gl 2 10% Ao

2 8227 A8 EFE Holt d 1 olfk BFSY Fe Axsl AWE Uz} Abold] FIo] A
Hol MAsiA g7l 2ol gl NUE AAEE o= AL BUAIE 2 Aol §52 ALY
71e1% Zolekm N, 20%5} 30% A @ Ho|2ENH FEAJ 7 & o) & BFSY 1 ¥

T gzt o X3ge] wEt v FHAH] FdiHo] dFHe] FUHE 4ol &8 g o4
FEE MAAE EFEY R 37 diolgt Algddh AT BFS 30%9 #ExE BFS
20%< FgEAEO 233 gkttt FAZ 10%9 20%2 @ 3¢ FEX7 F71sts 4L FA
7} HRWRe] F38le) HRWRES #H7Fs a3zt w9y 9oz AGHEed, oJ& HRWRS A
H7batA 32 FAE 20%E X &8 299 FEX7 FA 20%, 30%E 23 sHo|2eERT © 3
A & A2 RE F2T § du. W 30%9 Hrtel g3 FEX s F43] Fose A
30%9 A& =gl HRWRS H7F vl ge] AARFEd 22l 5S g8, ojdf AIHNE a7t
A E45E §87F el gD gdEc, SFY A$E 1 X$Ye] T8 A GEAS FF
71 E Roled ol SF AUt vl FHAY e 9L 3§17 "gEelth. SFe A$
Ban(Fd B22=20,000 cm?/g)°l® H7bElE HRWRe H7o) F&=o] AXL FA3A 5
a9l ool HAlE ol X SFY do] FEFE 229 FFHES €7 A8 874
g9 4ol HRWRY U= 3 433 F718 Ae=2 Hl A¥E7 SFE 30% A#A170 =
2E9 FEXE SFE 10% A FAI7 FEX 9 o 158 X oj2& ALg velyt

MA9 ETHYEEZ MAE 10%2 A#PE 459 FEX = BFSKOPCKSF<FAY ¢£o2 ey
MA=20%& AL F$= OPC<FA<BFS<SF¢ o2 uyrgon MA=30%9 Z$+=
FA<OPC<BFS<SFY 22 vty
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HRWRl H7}Fe] 2 #E2x EAMLE 29 69 Jebddct. HRWRS BFSS} FAe| z+zt
05%, 1.0%E H7tstd FEX7F 232 F7stan gow, metd F 499 gloldE HRWRY A7t
7t 2818 FEAS AsATT wddd. des MAY FH9 dde 24 HRWRS 24
Zart glvh. HRWRS #H71E#E B2 Z7M2091 L824 E40] HAEAE gttty gus
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7b A71" W/B=054%1 Flo]2~EQ] gEX o] s A JHF FEXE= W/BIL & Hol2ET}
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Z MA® A3BFL 25%2 18T MAFT SFY 4& 5%Z uAF §F BFSS} FAY 3hako w3t
g Fo dezAE ZHstel 19 8o etk

AFAxn FEAE FAQ0%)-SF(5%) < BFS(20%)-SF(5%) < BFS(10%)-FA(10%)-SF(5%) «<
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