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Abstract

This study evaluated the effects of partially replacing coarse aggregate with plastic bag
waste, together with using a Sika material as a partial cement replacement, on concrete
density and compressive strength. An experimental approach compared a control mix with
three mixes containing plastic at 3%, 6%, and 9% of coarse aggregate mass, paired with
reported Sika replacement levels of 10%, 20%, and 30%, respectively. Tests used 150 x 150
x 150 mm cubes, and compressive strength results were reported at 7 and 28 days for water-
cured specimens and specimens described as dry. The recorded density values decreased
relative to the control. At 28 days, the mix containing 3% plastic and 10% Sika achieved the
highest water-cured strength, 37.88 MPa, compared with 36.33 MPa for the control, an
increase of approximately 4.27%. For dry specimens, the highest strength was 33.55 MPa at
6% plastic and 20% Sika. Strength declined at 9% plastic and 30% Sika. These findings
suggest potential benefits at low replacement levels within the tested mixes. However, the
individual effects of plastic and Sika cannot be isolated because their proportions varied
simultaneously. The study recommends documenting specimen allocation, density units,
curing conditions, and material identity, and independently testing each variable before
generalizing the results.

Keywords: Recycling; Plastic bag waste; Concrete; Compressive strength.
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