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Improvement of Blast Furnace Slag Mortar Using the Recycled Fine
Aggregates Depending on Improvement Material Type and Replacement Ratio
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Abstract

In this study, the research examined the effect on FC, WG, RP replacement ratio on the quality
improvement of BS mortar using the RA. First of all, the flow value increased as the FC contents
increased, and decreased as the WG and RP contents increased. The air contents was reduced as the FC
and RP contents increased, but was increased as the WG contents went up While the compressive
strength of 1 @ 7 mix proportion increased with the increase of the FC and WG contents, it decreased as
there was more RP contents. The compressive strength of RP could increase as the mix proportion
increased, but the difference depending on the improvement material type and replacement ratio
decreased gradually. The absorption deteriorated as the FC and RP contents increased in all the mix
proportions, but improved a little when WG was used. Meanwhile, the absorption decreased as the
compressive strength improved in all the mix proportions as a correlation, but the order was FC, RP and
WG depending on the quality improvement material types. The FC and WG were most favorable in terms
of quality improvement as a total analysis, and the RP and WG was most effective in terms of
economical efficiency and resource recycling.
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Table 1. Experimental plan

Factors Levels
Mix proportion (BS : RA) 3 1:7 |1:10|1:13
W/B (%) 80 100 130
Target flow (%) 1 - 120£10
Mixture Plain BS” (%) 1 - 100
FC” (%) - 10, 20
mprovement s o | g £ 10, 20
material
RP” (%) - 10, 20
- Flow
Fresh mortar 2. Air contents
Experi+ - Compressive strength
ment Hardened mortar 2 | (1, 7, 28 days)
- Water absorption(7 days)

1) Ground granulated blast furnace slag
2) Fine particle cement

3) Waste gypsum

4) Recycled aggregates powder

Table 2. Physical and chemical properties of BS

Moisture

Density | Blaine |L.O.I Chemical composition (%)
| content
(glem’) | (cm?g) | (%) @ | U |S0s |MgO|Si0z|Ca0Fe,05{AL,O5

290 | 4254 |191| 023 0.002|1.955.26|34.2142.5| 0.55 |15.79

Table 3. Physical properties of RA

Density EM Water Passing amount of H
(glem®) ™| absorption (%) | 0.08 mm sieve %) | P
2.20 2.76 6.20 2.40 11.5
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Fig 1. Particle size distribution of RA

Table 4. Physical properties of FC

Density | Blaine |Setting time (min){Compressive strength (MPa)

(g/em’) | (em’fg) | Initinal | Final | 3 days | 7 days |28 days

312 | 7613 180 279 35.6 42.5 48.6




Table 5. Physical and chemical properties of WG < Fig 33} 2t}

Density | Blaine Chemical composition (%)

3 2 .
(glem’) | (cm/g) | SiO, | Fey0s | AlOs | CaO | MgO | SOy | P:Os 62 pm 125 mpm Aging 125 rpm
2.36 4100 | 3.0 1.2 02 393 | 01 | 543 | 06
. . . BS Dry Mortar .
Table 6. Physical and chemical properties of RP P R mDimg | (water | =|Mortar | = 1_315(rfhar
Density | Blaine i Chemical composition (%) L0l RA Water absorption) &
(gfem’) |(cm’lg) S0, | Fe,03| AlOs | CaO | MgO | K0 | )
30 sec 30 sec 90 sec 60 sec
230 | 6443|124 |27.35| 6.66 | 5.99 | 33.87 | 1.54 | 2.47 | 20.26 - .
Fig 2. Mixing process of mortar
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Table 7. Mixture proportions and Experiment result
Unit weight(kg/m®) Experiment result
proggiion \?‘;/;])3 comp]il;?ia (%) (k;/(/ma) BS | FC | WG | RP RA P;I;J\)V coﬁerms Compressive strength MPa) ab:((l)?geéon

BS 100 183 229 | 0 0 0 1601 | 126.0 3.8 5.6 9.7 11.1 6.0

10 183 26| 23 | 0 0 | 1602 | 130.0 3.8 6.0 9.9 12.0 5.3

re 20 183 | 183 | 46 | 0 0 | 1603 | 132.5 3.7 6.2 10.2 13.9 5.3

1:7 80 10 183 | 206 | 0 | 23 | 0 | 1598 | 124.0 3.9 6.7 11.1 12.9 6.4
W 20 183 183 0 46 0 1596 | 122.5 3.9 7.0 12.4 14.8 6.5

10 183 206 | 0 0 23 | 1998 | 125.5 3.6 5.8 9.7 10.6 5.8

e 20 183 | 183 0 0 | 46 | 15% | 123.5 3.5 5.6 9.5 10.3 5.4

BS 100 168 | 168 | 0 0 0 | 1680 | 119.0 4.0 5.3 9.5 10.9 6.3

10 168 151 | 17 0 0 1682 | 120.5 3.7 5.4 9.7 11.6 6.2

e 20 168 135 | 4 0 0 1682 | 122.0 3.8 5.5 10.1 13.0 5.3

1:10 100 10 168 11| 0 17 0 1678 | 112.0 4.1 6.1 10.1 11.3 6.5
we 20 168 | 134 | 0 | 34 | 0 | 1676 | 110.0 4.2 6.3 11.1 12.5 6.6

10 168 151 0 0 17 | 1678 | 110.5 3.9 5.4 9.5 10.5 5.8

P 20 168 134 | 0 0 34 | 1676 | 106.8 3.8 5.3 9.0 10.2 5.5

BS 100 171 | 131 0 0 0 | 1703 | 118.0 4.2 5.0 7.8 10.1 6.5

10 171 |18 13 | 0 0 | 1703 | 121.0 4.2 5.1 8.3 10.2 6.3

e 20 171 105 | 26 0 0 1705 | 121.5 4.0 5.3 8.6 10.5 5.8

1:13 130 10 170 118 | 0 13 0 1702 | 115.0 4.3 5.3 9.2 10.6 6.6
we 20 170 | 105 0 | 26 | 0 | 1700 | 113.0 4.3 5.6 9.7 11.1 6.6

10 170 | 118 | 0 0 | 13 ] 1701 | 1125 4.0 5.4 7.9 10.1 6.0

RP 20 170 105 | 0 0 26 | 1699 | 110.5 3.9 5.2 8.0 9.9 5.6

(%) 1day | 7 days | 28 days | 7 days i
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Fig 5. Air contents depending on improvement material with mix proportion
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Fig 6. Compressive strength depending on improvement material with age (mix proportion = 1 : 7)
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Fig 7. Compressive strength depending on improvement material with age (mix proportion = 1 : 10)
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Fig 8. Compressive strength depending on improvement material with age (mix proportion = 1 : 13)
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Fig 9. Water absorption depending on improvement material with mix proportion
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