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Compressive Strength Evaluation of Concrete with Mixed Plastic Waste

Aggregates Filled with Blast Furnace Slag Fine Powder
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Plastic wastes generated from household waste are separated by mixed discharge with foreign substances, and recycling is
relatively low. In this study, the effect of the ratio and content of mixed plastic waste coarse aggregate(MPWCA)s and
mixed plastic waste fine aggregate(MPWFA)s filled with blast furnace slag fine powder on the slump and compressive

strength of concrete was evaluated experimentally. The MPWCAs were found to have a similar fineness modulus,

but have

a single particle size distribution with a smaller particle size compared to coarse aggregates. However, the MPWFAs were
found to have a single particle size distribution with a larger fineness modulus and particle size compared to fine
aggregates. Meanwhile, the effect of improving the density and filling pores by the blast furnace slag fine power was
found to be greater in the MPWFA compared to the MPWCA. As the amount of the mixed plastic waste aggregate(MPWA)s
increased, the slump and compressive strength of concrete decreased. In particular, the lower the slump and compressive
strength of concrete was found to decrease the greater the amount of MPWFA than MPWCA when the amount of MPWA

was the same. This is because of the entrapped air and voids formed under the angular- and ROD-shaped a

ggregates

among the MPWFAs. On the other hand, the addition of the admixture and the increase in the unit amount of cement

were found to be effective in improving the compressive strength of the concrete with MPWAs.
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Table 1. Properties of cement

Chemical composition(%) Fineness Density
Si0, | ALO; | Fex05 | CaO | MgO | SO; | (emg) | (gfem’)
193 | 4.71 2.96 61.8 | 3.74 | 2.53 3,510 3.15
Table 2. Physical properties of aggregates
Fineness | Absorption rate | Density
Aggregate modulus (%) (g/em®
Gravel 6.78 0.9 2.66
Sand 235 22 2.06
MPWCA 6.99 0.6 1.59
MPWA
MPWFA 4.97 3.0 1.38
MPWA without filling with
blast furnace slag fine powder 678 92 088
Table 3. Properties of admixtures

Type Color Density(g/cm’) pH
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Table 4. Mix design of concrete

Specimen Cemer;t Wateg Ww/C Fine aggregate(kg/m’) | Coarse aggregate(kg/m’) Ad. 3 MPng

(kg/m’) | (kg/m’) (%) Sand MPWFA Gravel MPWCA | (kg/m) | (kg/m)
MPWAO 7:3 C450 A0.03 450 113 25 799 - 938 - 0.135 -
MPWAO 5:5 C450 A0.0 450 162 36 742 - 781 - - -
MPWAO 5:5 C600 AL.0 600 132 2 928 - 1,093 - 6 -
MPWA200 7:3 C450 A0.0 450 158 35 528 140 788 60 - 200
MPWA400_7:3 C450 A0.0 450 153 34 314 280 705 120 - 400
MPWAG600 7:3 C450 A0.0 450 149 33 101 420 623 180 - 600
MPWA200 5:5 C450 A0.0 450 158 35 591 100 729 100 - 200
MPWA200 5:5 C450 A1.0 450 104 23 658 100 808 100 45 200
MPWA200 5:5 C600 A1.0 600 138 23 585 100 699 100 6 400
MPWA400 5:5 C450 A0.0 450 153 34 440 200 587 200 - 400
MPWA400 5:5 C450 A1.0 450 99 2 497 200 654 200 45 400
MPWA400_5:5 C600_A1.0 600 132 2 402 200 543 200 6 400
MPWAG00 5:5 C450 A0.0 450 149 33 289 300 445 300 - 600

* Specimen name : (MPWA input per unit volume) (Input rate of MPWFA:MPWCA) (Cement input per unit volume) (Admixture input ratio to cement)
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