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sound transmission loss, better sound absorption property 
and noise reduction coefficient compared to conventional 
concrete.
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Introduction

According to the definition of sustainability by Brundt-
land report [1], “Sustainable development meets the needs 
of the present without compromising the ability of future 
generations to meet their own needs”. Therefore, a prod-
uct can be considered sustainable if its production enables 
its resources to be available for future generations and by 
the way which has the lowest possible impact on human 
health and environment. A sustainable product is generally 
made from natural or recycled materials and its production 
requires a small amount of energy which makes a limited 
use of non-renewable resources and has a low environmen-
tal impact [2].

Accumulation of discarded scrap tires which are non-
biodegradable materials has been a major concern. Even 
after long period of landfill treatment, unmanaged waste 
tires possess environmental and health risks through fire 
hazard and breeding sites for disease carrying insects [3, 4]. 
Therefore, utilization of waste rubber (WR) from scraped 
tires as building materials constituents in construction 
industry will help to preserve the natural resources and also 
to maintain the ecological balance [5].

Furthermore, noise is considered as one of the most 
important environmental pollutants in everyday life, aris-
ing from different sources, e.g., vehicles, aircrafts, power 

Abstract Noise is one of the most important environ-
ment pollutants, especially in our modern everyday life. 
Concrete panels can be used as sound barriers to eliminate 
or, at least, to reduce the noise pollution. Conventional con-
crete is produced using ordinary Portland cement (OPC) as 
a binder, a highly energy intensive product which releases 
carbon dioxide (CO2) during hydration. Therefore, con-
ventional concrete cannot be considered sustainable, as 
far as energy consumption and greenhouse gases emis-
sions are concerned. In this work, due to its high mechani-
cal performance and environmental advantages, we used 
a nanostructured geopolymeric binder as an alternative 
to OPC. Geopolymeric binders offer a significantly lower 
CO2 footprint compared with that associated with the pro-
duction of OPC. Besides it, we used waste rubber (WR) in 
preparation of noise barriers to combat the existing prob-
lems of both waste disposal and noise pollution, simulta-
neously. Hereby, a new concrete was developed based on 
metakaolin-geopolymer incorporating WR, targeted as 
base for designing and construction of noise screens. For 
producing high strength geopolymer concrete, the opti-
mum molar ratios of SiO2/Al2O3, Na2O/SiO2 and H2O/
Na2O were adjusted as 3.7, 0.22 and 18, respectively, at an 
NaOH concentration of 15 M. SEM micrographs showed a 
homogeneous nanostructure for corresponding metakaolin-
geopolymer. Crumbed WR was used to replace total aggre-
gate at ratios of 2, 6, 10 and 14 wt%. The results indicated 
that waste rubber geopolymer concrete exhibited higher 
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