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Properties of High Volume Blast Furnace Slag Concrete using
Recycled Aggregate with Incineration Waste Ash
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This study is the study desiring to solve the problem by utilizing the kinds of recycled resources considered to be troubled
complementarily. Namely the reaction of potential hydraulicity of Blast Furnace Slag Powder (BS) shall be reacted with the alkali of
Recycled Fine Aggregates - Coarse Aggregate, it has been experimented to obtain the optimum value with the replacement ratio of
incineration plant ash (WA) treated with the slaked lime as the experiment variable by solving the alkali of shortage with the Ordinary
Portland Cement (OPC). As a result, the liquidity and the air volume are declined slightly as the replacement ratio of incineration plant
ash WA increases, the mixture of incineration plant ash WA 1% has been analyzed to be the most suitable considering the viewpoint of
effective handling of waste as the compression and the tensile strength showed the maximum value before and after 1% even though
it was disadvantageous with the increase of chloride content.
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Table 1. Experimental outline
Factors Levels
W/B(%) 1 50
Target slump (mm) | 1 80 + 25
Binder 1 OPC : BS = 25 :75
Mixtur :
e Fgﬁpéat(‘;) 5| 0,05 10, 15 20
Aggregate 1 Rflcgflied z;%gArE%z;te
Slump
Fresh concrete 4 Weight O-f Unit volume
. Chloride content
Experi- Air contents Time of set
ment Compressive strength
Hardened concrete | 2 (3, 7, 28days)
Tensile strength (28days)
"Waste Ash

“Recycled Fine Aggregate
***Recycled Coarse Aggregate

Table 2. Mixing Proportions of Concrete
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Table 3. Physical properties of cement

Setting time Compressive
Density | Fineness | soundness (min.) strength (MPa)
(g/em’) | (cm’/g) (%) 3 7 28

Initial | Final e || v || e

3.15 3 390 0.05 230 | 345 | 24.8 | 39.3 | 56.9

. . 3
. W/B W{X W Unit materials content (kg/m”)
Series % ratio Ke/m’
) | (o) |*&m)opc| Bs | WA |RFA|RCA| AE

0 0 180 90 [270 | 0 | 668 | 818
(Plain)

0.5 0.5 180 |88.2|270 | 1.8 | 668 | 818

1.0 50 1.0 180 |86.4|270 | 3.6 | 668 | 817 0.072

1.5 1.5 180 |84.6|270 | 5.4 | 668 | 817

2.0 2.0 180 |82.8|270| 7.2 | 667 | 817

Table 4. Physical and chemical properties of BS

Moisture | Chemical composition (%)
content
(%) |MgO| SOs | CI |SiO, | CaO

Density | Blaine | L.O.1
(g/em’) | (em™g) | (%)

290 | 4254 | 191 0.23 526 1.95(0.002|34.20|42.50
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Table 5. Physical properties of aggregates
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Series Densigy Fineness modulus Absorption ratio of szssing .0.08mm oH Uf'nit Volume3 solid volume
(g/em”) aggregate (%) sieve size (%) weight (kg/m”) (%)
RFA 2.20 2.76 6.20 2.40 11.5 1511 57.2
RCA 2.53 7.03 2.72 - - 1 446 59.1
Table 7. Chemical properties of WA
Element Line Weight (%) Atom (%)
C 2.92 5.88
(0) 37.32 56.30
Na 1.53 1.61
Mg 0.81 0.80
Al 0.48 0.43
Si 0.31 0.27
S 0.57 0.43
Cl 15.08 10.27
K 0.48 0.30
Ca 38.17 22.99
Fe 0.50 0.22
Cu 0.31 0.12
Zr 1.43 0.38
Pd 0.07 0.02
Total 100.00 100.00

222 HEEY BRINUISE 1R} Of2E7|

N siaked lime treatment This study(WA)
_ Activated carbon treatment
I Slaked lime + Activated carbon treatment

Fig. 2. Incineration process

Table 6. Physical and chemical properties of WA

specific gravity Blaine L.O.I
(20 g/em’) (cm”/g) (%)
2.64 1 930 18.2
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20 rpm 30 rpm 40 rpm Table 8. Test Results of Fresh concrete
.. Series
Cement Dry mixing : Slump | Air content | Weight of Unit
+ + W/B | WA ratio (mm) (%) volume (kg/m®)
Aaggregate | = Water =| Concrete = | Discharger (%) (%)
+ + 0 (Plain) 95 42 2121
Admixture AE
0.5 30 4 2110
30 sec 60 sec 90 sec 50 1.0 70 3.76 2109
1.5 75 3.75 2094
Fig 5. Mixing of concrete
2.0 85 3.77 2107
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Fig. 6. Slump of concrete
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Fig. 7. Air content of concrete
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Fig. 10. Penetration resistance to WA replacement
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Table 9. Test Results of Hardened concrete

. Tensile
. Compressive strength
Series (MPa) strength
(MPa)
W/B | WA ratio
%) %) 3 days 7 days 28 days 28 days
0 (Plain) 8.0 17.8 28.1 2.7
0.5 8.1 18.6 28.3 2.4
50 1.0 9.2 19.6 29.2 2.8
1.5 8.6 19.2 28.5 2.7
2.0 8.0 17.9 25.1 2.8
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Fig. 12. Compressive strength according to WA replacement
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g. 13. Compressive strength according to WA replacement
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Fig. 14. Tensile strength to WA replacement at 28days
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