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Producing of sustainable high quality foamed concrete using industrial wastes
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In this study, polypropylene fibers (cut from used sacks of domestic and
constructional materials) were used as alternative fibers of conventional fibers. In
addition, polystyrene aggregate (from recycled polystyrene) was used as
lightweight aggregate. Two lengths of fibers (12 and 24 mm) with aspect ratio of
(33 and 77.5) were used with volume fraction of 0.5% of the total volume. In
terms of polystyrene aggregate, two types (normal and modified by heating) were
used with volume fraction of 25% of the added foam volume.

From the experimental results, it was noticed that adding polypropylene fibers
with length of 12mm helped in enhancing the tensile strength of foamed concrete
better than those of 24mm length. In addition, adding of these fibers resulted in
reducing the shrinkage to half the value of that of conventional foamed concrete
mix. However, there was no noticed enhancement in compressive strength with
adding polypropylene fibers. On the other hand, it was proved tha, compared to
the normal polystyrene aggregate, treating of polystyrene aggregate particles to
heat resulted in enhancing their properties and adding them to the foamed concrete
helped in increasing both compressive and tensile strengths as well as significantly
reducing the shrinkage.

Incorporating of 12mm polypropylene fibers and modified polystyrene aggregate
together led to produce green high quality concrete with very good properties by
increasing its strength and reducing its shrinkage compared to the conventional
foamed concrete mix with the same density. Apart from this enhancement, this
incorporation helped in achieving environmental benefits by reusing of waste
materials and reducing the pollution.
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