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A Study of Rheological Properties on Cement Paste System Mixed
with Mineral Admixtures
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ABSTRACT

The rheological properties of cement paste system mixed with mineral admixture for the purpose of
increasing the strength and improving durability and rheology of concrete were investigated. The
results were as follows: The rheological properties of one-ingredient paste system were improved with
increasing the dosage of superplasticizer. For two-ingredients paste system, increasing the replacement
rate of BFS(blast furnace slag) and FA(fly ash), the yield value and plastic viscosity were decreased
compared with non-replacement. In the OPClordinary portland cement)-SF(silica fume) system,
increasing the replacement rate of SF, the plastic viscosity and yield value increased linearly. In
three-ingredients paste system, both OPC-BFS-SF and OPC-FA-SF system, the rheological properties
were improved compared with the only replacement of SF. Both two- and three- ingredients paste
system, the rheological properties using BFS were improved more than FA.
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Table 1. Physical properties of raw materials
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Figure 2. Influence of replacement rate of MA on the rheological properties of two-ingredients paste
system

33. 3AE dHola Al2wl(Three-ingredient paste
system: OPC-BFS-SF, OPC-FA-SF system)

Fig. 3¢ ztz} OPC:BFS:SF, OPC:FA:SF9] E ]
&o W& ML HolAE AlAde] HERA 5L
ettt SFE dEeoz X888t AXo BFSY
FAE &7 &3] 4188 29 dAFoR #HE2
72 E4do] FHEE ¥ F UG ol IA ZEE BFS
9} FAS FEZEA0] SF E§8I9 A1 88 A=
I DFEAe] WEA gn o7 dEd Aoz
AZrEty, OPC-BFS-SF Al 2®lo] A BFSE 1A A
) GHE AHEH SF 2 Eo] & wideM &
a9l 24F1ES 24 veEdEd, I olfe 94
248 Hol2E Al2doA] A%

A
o) FAsteix SFY zvlPRe] @ U

Ved strem (1)

Yiew stress (Fo)

o2 Xﬂ' ".""’40‘, e ""'m;, e
- 215 Figure 3. Influence of replacement ratio of MA
o 3| Ao = g = : :
E}‘Q‘ o SF2 "—"ji’ AN B7E BFSY A&&e] 3 on the rheological properties of
7bgtel Wl fEAel Felxle Aoz W three-ingredients paste system

20039 % 71 s&Ed =8y 507



OPC-FA-SF Alz=deA FAE 13A7 9¥E& 2H OPC-BFS-SF Al2¥x vl37tx 2 SFe X3
go] 2 oM FEXNG 2QHETE A HERE, 3 olf+ OPC-BFS-SF A|293% FY&
Ro2 Aztdd. SFE AT B¢ 24 nAHIHAA FAS X&&o] Frtstel wap FEA7 #
&3t oAl F7hekE &S EAT

a9

K

34, 242 Ho|AE Alawy 3R HolAE AlA" vl

248 FlojAE  Alxdd Mg uIsAZ 3AE HolxE AxddME BFSE &3
OPC-BFS-SF A]~#o] FAZ £%% OPC-FA-SF Al2€rt} P&22 EAc] £ /HH"E AL
2 vegd 8 B Ay H9oM 248 3MEY HolzE AlAde HLEXE wumshd
OPC-BFS > OPC-FA > OPC-BFS-SF > OPC-FA-SF > OPC-SF €22 uEehgrh. ud SFE
gt A7 F A 2HE B 3R FHolAE Axdgoz WIS AHsE Ao HLrA
ZdoA tg /T Aog AlREY. o & B9, SF AM&dle 2A=Y AU FAYUEE AX
A BFSY FAZ HAsA Egste] &34, SFY Z5Zu 239 BFSY FAY 54 /A4 E
HE A HEAY £ JS Ao Y

4. 48

(1) 182 Hol2E A&ddx SP #7&o] S/l met d&2X 7 AdAUY. AWE #Holx
E A=ge] dE2A 54L& SP A8 Ite dAFELE At 7bedty] "o, SPe
712H 02 Hol2EY HERA 54E AT W T2 AALE ¢ F A}t

(2) 24 #lo]2E A&’ A, OPC-BFS Al&¥2 BFS9 A&go] Fr7ted et 24H =9 35
A7b solAe Z¥FgFE HAUR, OPC-FA 2" FAE A#stA ¥ F5rEg A& 7Z 59
2AHAEI FY EOlAAT, 20% ol 8T Fo2EE HE FIF vlgo] ¢ LdH. FA
g AT HolzEY FEAE T HolrERT FEXZ 2FgAT, FA A$&o] F/4E
of we} FEX7F A3 F7hstA OPC-SF Al&¥9 3¢ SF Aggo] F7istel wah &4

(3) 3 Hlo]2E A&”oA], SF @5 A& H BFSY FAS 4 EFste A8 25 dAHL
} A=A, OPC-BFS-SF Al2agolA SFe] A#h&o] go #EAst 248 %
i, BFS7E X &&o] F78td fEAdol Folit. OPC-FA-SF A9 M % SF
2 o] FEXY 24F=T A YEE D, FAY X#go] Frigtel wel ¥

(4) 242, 348 #HolAE A2¥ 25 BFSE Ef@ Alzdo] FAE &8 A2yt dE2X

zAe 2
¥ ATE DAY DURT/ WY QBe2 FAAQLH ol FA=HU.

28

1. M. Nehdi, et al, "Rheology of High-Performance Concrete: Effect of Ultrafine Particles,” Cement and
Concrete Research, vol. 28, No. 5, 1998, pp.687~697.

2. C. F. Ferraris, et al, "The influence of mineral admixtures on the rheology of cement paste and
concrete,” Cement and Concrete Research, vol. 31, No. 2, 2001, pp.245~255.

3. C. F. Ferraris, F. de Sarrard, "Testing and Modeling of Fresh Concrete Rheology," NIST, USA, 1998
(NISTIR 6094).

4. C. F. Ferraris, "Measurement of the rheologcal properties of high performance concrete,” State of the
art report, J. Res. Nist 104(5), 1999, pp.461~478.

508 A=FA3



