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Study of the applicability of glass fibre reinforced polyester waste in concrete

The glass reinforced polyester (GRP) is a composite plastic material. The thermosetting polyester resin is produced with condensation polymerisation and is often combined with glass fibre. The GRP is used for producing hulls, baths, tanks, showers, cubicles and car bodies. The application and production of plastic is continuously increasing. Thus the generated wastes volume is enormous, its recycling and decrease is needed. This can be performed by recycling, product planning, reuse and incinerating (thus gaining back the energy content of the plastic material). Among of others, the plastic waste can be recycled in the construction material industry for example replacing the aggregates (sand, gravel) in the concrete. Moreover, the volume of raw materials used for concrete could be reduced this way.
In my work I made specimens of the gravelled sand partially replaced by GRP with standard (0.5) water to cement ratio (w/c). The application of plastic waste decreased the workability of the concrete mortar. Therefore I determined the slump, the workability and the optimal w/c values of GRP waste admixed mortars as recommended by European Standard, and I prepared GRP waste containing specimens using the optimal w/c values.
I examined the bending, the compressing strength, and thermal conductivity of the two specimen series. I characterized the changes of porosity determining the bulk density and the water absorption of specimens with 0.5 and optimal w/c values. I compared the morphology of the specimens, and the adhesion between the cement matrix and the plastic waste using scanning electron microscope. Based on the results, I defined the possible application fields for the GRP waste containing concretes.
 



