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Abstract

For environmental reasons, the demand for recycled bio-based by-products and wastes is increasing in the construction sector
nowadays. Furthermore, the fraction of organic waste in household waste is significantly increasing over time. The objective of this
work is to investigate the possibility to produce a new sand concrete (SC) based on spent coffee grounds (SCG) as alternative bio-
aggregates. To achieve this objective, different dosages between 5 and 20% of crushed sand were replaced with SCG waste
aggregates. The properties of the different SC mixes in the fresh state (workability and air content) and hardened state (porosity,
dry density, mechanical strength and thermal properties) were assessed and compared to those for control SC. The experimental
results showed that using SCG as bio-aggregates in sand concrete contributes to reducing its workability and mechanical strengths.
However, the density and thermal properties are improved with the increasing rate of SCG. Replacing 20 % of the crushed sand
with SCG decreased the thermal conductivity of the sand concrete by about 45%. The addition of 10% SCG to sand concrete has
been found to be the most suitable rate of incorporation for structural applications with compressive strengths approaching 25 MPa
at 90 days. Based on their thermal conductivity results less than 1 W/(m.K), the mixtures with 15 and 20% SCG can be classified
as good insulating materials. Finally, the results of this study support the feasibility of using SCG as alternative biowaste aggregates
to produce thermally insulating eco-friendly concrete for various types of structural elements.
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