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Study on the Mineral Admixture Replacement Ratio for Field
Application of Concrete with High Volume Mineral Admixture
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Avariety of researches on the concrete with high volume mineral admixture have increased in recent years. In fact, it is very important
to find appropriate replacement ratio of concrete with high volume mineral admixture in order to apply in the field. In this study,
compressive strength according to fly ash and blast furnace slag replacement ratio as well as curing temperature was measured in the
conditions of obtaining the same workability in order to examine the characteristics of concrete with high volume mineral admixture.
In conclusion, it was found that the compressive strength at the age of 3 days decreased by 1.4MPa and the compressive strength at
the age of 28 days decreased by 3.8MPa when the fly ash replacement ratio increased by 10%. Also, it was found that the compressive
strength at the age of 3 days decreased by 1.0MPa and the compressive strength at the age of 28 days decreased by 0.9MPa when the
blast furnace slag replacement ratio increased by 10%. Through the tests, we obtained the basic data for developing the future research
on the concrete with high volume mineral admixture for housing structure.
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O, AAE UL LTSS 0SoH| floff Yd=EE 5, 20, M=ol 22| MES Table 401 LIEFLARACE
350l 34702 MHIN HYMES D510l BAH T
A HH(EE 60%)0IlM 7|11LME MAGIRIC Ad=se
L A3mg Iy|aF Ol OFRJICE EXEIHoH 2H 23 oe
= S3L S/ X UEGES FYoICH, S8 SEEE Table 3. Chemical composition of used binders
180+25mm, B2H 272 45+15%2 Z|=25IRICt
_ o It CaO SiOz A1203 Fe203 MgO KzO Na20 T-S SO;
L5t 2 70| AFRE Z32|EQ| HIES Table 20i LIEHA S| (Wt%) | (Wi%) | (wt%) | (Wi%) | (wi%%) [ (wt%) | (wi%) | (wt%%) | (wt%)
Htet 20| MAVIELE 24MPa £EL 2 H{ AT 82 OPC | 60.2 | 21.6 | 5.15 | 3.30 | 2.30 [ 0.99 | 0.53 | - | 1.50
330kg/m’E 15 f‘i"XEEH, NEYSAELTHAD) ] AlZEE B FA | 4.00 [ 57.9 | 20.5 | 6.80 | 1.38 | 1.18 | 0.89 | 0.13 | -
BT 0.5%= 1 Fol0] LS LA e, 1Y A BFS | 44.9 | 354 | 13.0 | 047 | 501 [037| - | - | 131
TE Soff Z20[0HA| H D2&e4T 0[R2l X|etE Hatol
15t RIHAMS St S o Cx==
ot SYot HYUGE LS + U= HY DoAY E =SotAt Table 4. Physical properties of used materials
ShgiC]
% Physical properties
Items N
SG* | F*(em¥g)| FM* | WA*(%)
. OPC 3.15 3,322 - -
Table 1. Experimental plan
FA 2.14 3,964 - -
Ttems Variables
BFS 2.90 4,592 - -
* * >
FA® & BFS. 0, 10, 20, 30, 40, 50, 60, 70
Replacement Ratio(%) Sea Sand 2.61 - 2.56 0.72
Curing Temperature(C) 5, 20, 35 Crushed Sand 261 } 261 072
Measurement Slump(mm), Air Content(%),
Compressive Strength(MPa) Coarse Aggregate 2.63 - 7.12 0.76
* FA: Fly Ash * SG: Specific Gravity, F: Fineness, FM: Fineness Modulus,
BFS: ground granulated Blast Furnace Slag WA: percentage of Water Absorption
Table 2. Mixing proportions of concrete
Mix No Water | Binder | Cement FA BES AD* Mix No Water | Binder | Cement FA BES AD
| kgm’) | ke/md) | (%) | ) | (%) | (kg/m) | kgm’) | kegm) | %) | ) | (%) | (kg/m’)
Plain 193 100 0 0 Plain 193 100 0 0
FA10% 189 90 10 0 BFS10% 192 90 0 10
FA20% 186 80 20 0 BFS20% 189 80 0 20
FA30% | 183 0 70 30 0 165 | BFS30% | 185 0 70 0 30 1.65
FA40% 180 60 40 0  [(Bx0.5%)| BFS40% | 182 60 0 40 [(Bx0.5%)
FA50% 177 50 50 0 BFS50% 180 50 0 50
FA60% 174 40 60 0 BFS60% 177 40 0 60
FA70% 172 30 70 0 BFS70% 175 30 0 70

* AD: chemical Admixture
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Table 5. Properties of fresh concrete
. Water |Slump| Air . Water |Slump | Air
MO g’y | mm) | @) M N g/’ | (mm) | 9)
Plain 193 215 53 Plain 193 215 53
FA10% | 189 210 6.0 [BFS10% | 192 192 4.5
FA20% | 186 | 220 | 6.0 (BFS20%| 189 189 | 5.5
FA30% | 183 | 215 | 5.9 |(BFS30%| 185 185 | 4.8
FA40% | 180 215 6.2 ||BFS40% | 182 182 5.5
FA50% | 177 210 6.3 [||BFS50% | 180 180 5.9
FA60% | 174 210 6.0 [|BFS60% | 177 177 4.9
FA70% | 172 205 5.1 |BFS70%| 175 175 5.5
195
<
E 190 4
2
£ 185
E y=-03x+ 19225
V] R*=0.996
T 180
=
-
£ 175 1
>
170 . . : : : : :
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FA Replacement Ratio (%)
(@) FA replacement ratio
195
o
E 190 -
® y=-0.275x+ 193.75
- R* =0.9899
5 185 4
£
Q
v
o 180 4
k
:
g 175 4
170 T T T T T T T
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BFS Replacement Ratio (90)
(b) BFS replacement ratio
Fig. 1. Variation properties of unit water content with different

replacement ratio
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Fig. 2. Compressive strength variation by age with different
replacement ratio
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Fig. 3. Compressive strength properties with different replacement
ratio
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