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Abstract

Partial replacement of cement with blast furnace slag has many advantages such as the reduction of construction fee,
the decrease of hydration heat and the increase of long—term strength. Hence, slag is widely used in practice. This
study investigates the effect of slag on the rheological properties of cement paste and mortar. Three different types of
slag (BS1, BS2 and BS3) with five different contents (0, 20, 40, 60 and 80 wt.%) were used to replace the cement. Each
type of slag has different fineness. Water to binder ratio was 0.5. Test results showed that the partial replacement of
BS1 and BS2 decreased flow and increased O-lot flow time, whereas that of BS3 caused an opposite effect, ie.,
increased flow and decreased O-lot flow time. It was found that there was a good corelation between the values of

yield stress and flow.
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Effect of Blast Furnace Slag on Rheological Properties of Fresh Mortar

How aElolA gIti6,7]. olot
al.[6] ¥ Tattersall et al [7]= ZAI% Eo] 0%
e =Y AR Ueie Wt “41 gt 940l
T3] A71E oA om, Lee et al. [ 2 o
& ofasty] flal 2R LﬂﬂEA
2|2 Aol AR - Aaks} a1} R
o}, e, =R 33_ ZES] Eﬂiixl& Cﬂ%%
5 AR EY HiFE T AFATEC] ther Haly]
UL, ﬁﬂ’ﬂilﬂl% ro] Bl 57 2]3-g ws)
o] A[HIE slo]AE O] f5/de] nlX|i= gl thet A
At oF2] mulEk Aol

webA, 2 doale nELean o] (ghe 9
HHEZF AMIE Ho]AE gl 22 o] 2] 4o
olwgt kS A= ARSI, 7120 f-544 B7RY
A 854 v RS Sof LRI BUS AT 2

APE9] f-573 Tlefo] qlof shte] ke AAskaL
A} gh,

TASE] Mori et
1o

=
1_4

1_

Z

2. AN 8
2.1 A8

2 A7) APALS Table 13 2L, viFARNE
Table 29} At 5, HARQCOR A= Tofie AHIE
Hlo|AE FEER0R =ATARI(W/B)= 50f74 TES

2 3191, TE&danEate] Huly ol
o] 4 000, 6 000, 9 000ct/g WY Q] 32HE EH*Po
siglon, MRS X|ehe-S AJHE At
0, 20, 40, 60, 80%2] 52| tiste] HESIT)
A= TIoA= REEEY] 554408 A= 13}
2o] W/B 50%r0% AR AMIE Aake] 20 &<
Bl Higlo 2 AL AAElon, Tase)nak]
0= 9 23 A2 13 U 208 SIS,
*Ew}ﬂih 1/2 €92 E5, §5A0F 2 g&2A]
Jo=0] S-S AT % -}% fﬂoﬂﬂi W/B2] A4
= T YA & 00| Foke
THOE HES| I8 2| EQ]
W/BHLE tha: 2 ®9l= A

=delat

286

Table 1. Design of experiment

Experiment factor Experiment level

Series | W/B (%) 1 50
(Cement BS type 3 BS1, BS2, BS3
Paste) BS/C (%) 5 0, 20, 40, 60, 80
W/B (%) 1 50
Series I BS type 3 BS1, BS2, BS3
(Mortar) BS/C (%) 5 0, 20, 40, 60, 80
C:S 2 1:2
- 1/2 Slump flow test
Test conducted 3 - O-lot flow test
- Rheometer test
2.2 A=
2 Aol ARSE Az =7 - 3hel4 AdE Table
3~5¢} 2t} & AMIEE KS L 52012 4] &3}
AAPE S SAte) HE ZEACS AMES AMSIL,
TE&TnEERe. KS F 25630014 Aslal Q= 2L
RS AT, ER, B S8 55 299

s g,

Table 2. Mix proportions

Specimen W/B  Replacement Unit Weight(kg/m*)
(%) ratio(%) w C BS S
0 170 204 125 0
Cement 20 170 302 68 0
Paste 50 40 170 226 136 0
60 170 151 205 0
80 170 75 273 0
0 170 204 125 680
20 170 302 68 669
Mortar 50 40 170 226 136 658
60 170 151 205 607
80 170 75 273 636

Table 3. Chemical composition and physical properties of cement

o ' Compressive
Density Finengss ~ auio Setting time(min) strength(MPa)

o
o)

Final
set

ve —
(gfem) (em/g) % Initial
(%) sef 3days 7days 28days

3.15 3 483 0.15 208 351 128 227 428

Table 4. Chemical composition and physical properties of
blast furnace slag

Specimen BS1 BS2 BS3
Density(g/er) 2.84 2.85 2.85
Fineness(cm/g) 9 450 6 760 4190

Flow value ratio(%) 80 89 96
MgO 35 35 35

Chemical SO3 0.79 0.94 1.02
composition  Ig-loss 1.68 1.09 0.66
Cl’ 0.010 0.010 0.010




Table 5. Chemical composition and physical properties of aggregate

Density absorption ratio Fineness Unit Weight
(g/em) (%) modulus (ka/m)
25 0.9 32 1 650
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Figure 1. Photo of experimental tests
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Figure 2. 1/2 slump flow according to the replacement
ratio of blast furnace slag
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Figure 3. O-lot flow time of cement paste with blast furnace slag
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Figure 4. O-lot flow time of mortar with blast furnace slag
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Figure 5. Consistency curve of cement paste with blast furnace slag
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Figure 6. Consistency curve of mortar according to the replacement ratio of blast furnace slag
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Figure 8. Rheological constants of mortar
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