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Characterization of Cement Mortar with Plastic Fine Aggregates
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The present study evaluated experimentally the effects of the type and content of plastic fine aggregates on cement
mortar in order to utilize waste platics as raw materials of concrete. The two kinds of plastics, LLDPE and HDPE were
used, and the mixing rate of plastic fine aggregates was increased o, 25, 50, 75, 100%. The mortar of LLDPE fine aggregate
and HDPE fine aggregate showed similar tendency in flow and material separation resistance, density and water absorption,
compressive strength and flexural strength by age. The flowability of mortar mixed with plastic fine aggregates was
increased up to 50% but decreased at 75% or more. The material separation resistance of mortar with plastic fine
aggregates was also dramatically decreased. On the other hand, due to the low density of plastics, the density of mortar
decreased with the mixing of plastic fine aggregates. Due to the low adhesion between plastic fine aggregates and cement,
the compressive strength by age was decreased in proportion to the mixing ratio of plastic aggregate, but the flexural
strength of each age decreased with maintaining a certain level at 50% or more of plastic fine aggregate content.
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Fig. 1. Particle size distribution of plastic aggregates

Table 1. Physical properties of plastic aggregates

Fineness modulus | Absorption rate(%) Density(g/cm’)
LLDPE 4.02 0.0 0.92
HDPE 4.01 0.0 0.93

Table 2. Mix design of mortar

Cement | Water Fine aggregate(kg/m’)  |Vol. ratio

(kg/m’) | (kg/m’) | Sand | LLDPE | HDPE | (%)
Plain 1524 - - -
LD25 1143 134 - 25
LD50 762 269 - 50
LD75 381 406 - 75
LDI100 | 508 254 - 537 - 100
HD25 1143 - 136 25
HD30 762 - 272 50
HD75 381 - 407 75
HD100 - - 543 100

(a) Flow

(¢) Flexural strength

Fig. 2. Test methods

(d) Compressive strength
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