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ABSTRACT

In this study, rheological properties of ternary system cement containing ground fly ash(F3, Blaine specific surface area 8,100 cm’/g)
were investigated using mini slump, coaxial cylinder viscometer and conduction calorimeter. In the resuits, the segregation resistance
was observed at high W/B and PC area while the replacement ratio of F3 was increasing. The 2:5:3 system was shown in higher
ﬂuldny and lower hydration heat than 3:4: 3 system, The segregation range of cement pastes occurred over 175 mm in average diameter
by mini slump and below 10 dynesec/em® of the plastic viscosity or below 50 cP of the yleld stress by coaxial cylinder viscometer.
It was observed that even if BFS and FA blended together admixture properties would remaine as they were separately. The properties
of admixture would not be changed. On the above results, the decreased replacement ratio of OPC and increased replacement ratio

of admixtures would be possible.
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Table 1. Chemical Compositions of Raw Materials (wt%)
Chemical Compositions Average Particle  Blaine
ALO;  Si0, Fe,0; CaO0  MgO  TiO, K0 NaO  SO;  LOI Size (pm) (em’/g)
opPC 419 1776 324 6716 226 023 121 009 299 084 13.7 3,350
B
F < 1455 2998 050 4592 49 073 0.0 0.21 - - 7.83 3,950
S
F FI 2366 4983 9.03 877 183 162 197 072 096  2.88 10.7 3,060
A F2 2368 5158 87 800 1.83 137 1.8 068 077 284 3.52 8,100

# OPC : Ordinary Portland Cement, BFS : Blast Furnace Slag, FA : Fly Ash
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Table 2. Experimental Factors

Factors
Levels -
OPC-BFS-FA
W/B 50, 70 (wt%o)
Admixtures BFS(S1), FA(F1, F2)

Replacement ratios of

0
mineral admixture 0, 10, 20, 30 (wt%)

Dosages of Polycarboxylate 0, 0.3, 0.5 (wt%)

Table 3. Mixing Ratio of Cement Pastes

System Name OPC BFS FlI F2
F1:F2 .
(30:0) 00
F1:F2
OPC30%-BFS40% 20:10) 20 10
-FA30% i :FZ 30 40
stem :
sy (10:20) 10 20
F1:F2
(0:30) 0 30
F1:F2 .
(30:0) 300
F1:F2
OPC20%-BFS50% 20-10) 20 10
-FA30% W 20 50
fem ;
e (10:20) 1020
F1:F2
(0:30) 0 30
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Fig. 1. Change of mini-slump as a function of PC dosage in cement pastes. (3:4:3 System)
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Fig. 2. Change of mini-slump as a function of PC dosage in cement pastes. (2:5 :3 System)
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Fig. 3. Rheological curves as a function of PC dosage for the samples with various W/B. (3:4:3 System)
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Fig. 5. Change of plastic viscosity and yield stress as a function of PC dosage for the samples with various replacement ratio of F2.
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Table 4. Hydration Heat Comparision of the Hydrated Cement Pastes
Notation
. 3:4:3 System 2:5:3 System
Hydration
heat F1:F2 F1.F2
cal OPC 100% (10:20) (10:20) OPC 100%
(W/B 50%) : (W/B 70%)
W/B 50% W/B 70% W/B 50% W/B 70%
Total (J/g) 123.58 37.19 34.16 2899 25.58 9152
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Fig. 8. Heat evolution rate of the cement pastes.
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