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. for mining and processing natural aggregates, further reducing the carbon
|ntr0duct|0n footprint of concrete production [2]. Crushed bricks also offer several physical
and mechanical properties that make them suitable for use in concrete. They

The construction industry is one of the most significant contributors  generally have an angular, irregular shape, which can enhance the interlocking
to global resource consumption, environmental degradation and carbon  of particles and improve the strength of the concrete. This property can lead to
emissions. Concrete, a ubiquitous building material, is composed of cement,  petter bonding and greater structural integrity in certain applications. However,
water and aggregates such as sand, gravel and crushed stone. However, the  the angular shape of crushed bricks can also reduce the workability of the
extraction and production of these conventional aggregates cause significant  concrete, as it increases friction between the particles. To address this issue,

environmental harm, including habitat destruction, soil erosion and greenhouse mix designs can be adjusted by adding chemical admixtures to improve the
gas emissions. Additionally, the production of cement, which is essential flow ability and ease of handling during construction.

for concrete, is responsible for a large portion of global carbon emissions.

As the world strives for more sustainable construction practices, the use of Moreover, crushed bricks have a lower specific gravity than traditional
alternative materials has gained increasing attention. One such altemative is ~ ag&regates, meaning they produce lighter concrete. This can be particularly
the incorporation of crushed bricks in concrete production. beneficial for lightweight concrete applications, such as in the construction of

pavements, precast concrete elements and insulation blocks. The reduced

Crushed bricks, typically derived from demolition waste, provide a  \eight of concrete made with crushed bricks can lead to savings in material
sustainable option to replace or reduce the use of natural aggregates. By  ¢osts and transportation, as well as reduced environmental impact due to the
repurposing construction debris, crushed bricks not only minimize waste but  ower weight of the final product. However, the lower specific gravity may also

also help reduce the demand for raw materials, offering a more sustainable  yeduce the compressive strength of the concrete, which needs to be addressed
solution to concrete production. This paper explores the potential of crushed  \hen designing mixes for structural applications [3].

bricks as a sustainable aggregate, analyzing the benefits, challenges o ) o
and practical applications of incorporating them into concrete, ultimately  Durabilty is another important factor when considering the use of crushed
contributing to a more sustainable construction industry [1]. bricks in concrete. Bricks themselves are known for their resistance to
weathering and this property can be transferred to concrete when crushed
. . bricks are used as an aggregate. The durability of concrete made with
DeSCfIPtIOH crushed bricks has been shown to be comparable to that of concrete made
with traditional aggregates, depending on the mix design and the proportion
The environmental impact of traditional concrete production is a growing of crushed bricks used. However, the quality of crushed bricks can vary
concern, as it relies heavily on natural aggregates that are extracted through depending on their source and contaminants such as mortar residue or salts
destructive mining practices. These practices result in the depletion of natural can negatively impact the performance of the concrete. To ensure that the
resources, habitat destruction and the emission of large amounts of Carbon crushed bricks meet the necessary standards for concrete production, rigorous
Dioxide (CO,). Additionally, the cement production process itself generates a testing and quality control measures must be implemented.
significant amount of CO, emissions, contributing to climate change. The need
for more sustainable materials has led to the exploration of alternatives such as
recycled aggregates, which can reduce the demand for natural resources and
minimize environmental damage. Crushed bricks, obtained from the recycling
of demolished brick structures, present an ideal solution. These bricks, once
discarded as construction and demolition waste, can be crushed and used
as aggregates in concrete production, helping to mitigate the environmental
challenges associated with traditional concrete production.

In terms of applications, crushed bricks can be used in a variety of concrete
products. For non-structural applications, such as pavements, sidewalks and
decorative elements, crushed bricks provide an eco-friendly alternative to
traditional aggregates without compromising strength or durability. In structural
concrete, crushed bricks can be used in combination with other materials
to ensure that the concrete meets the required strength and performance
standards. For instance, incorporating supplementary cementitious materials
like fly ash or slag can help achieve the necessary strength and durability while

One of the key benefits of using crushed bricks in concrete is the reduction maintaining the environmental benefits of using crushed bricks. Additionally,
of construction and demolition waste. The recycling of bricks helps divert waste crushed bricks are well-suited for lightweight concrete applications, such as in
from landfills, contributing to the goals of reducing landfill use and promoting a the construction of precast elements, where reduced weight is beneficial [4].
circular economy. Additionally, crushed bricks can replace a portion of natural
aggregates in concrete mixes, reducing the demand for raw materials and
decreasing the environmental impact of extraction and transportation. The
energy required to process crushed bricks is typically lower than that required

Despite the potential benefits, there are challenges associated with the use
of crushed bricks in concrete. One of the primary challenges is the variability
in the quality and composition of crushed bricks, as bricks from different
sources may have different characteristics. The presence of contaminants
such as mortar, salts, or other impurities can affect the bonding between the
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safe and effective use of these materials in construction [5].

Conclusion

The incorporation of crushed bricks as an aggregate in concrete offers a
promising and sustainable solution to many of the environmental challenges
associated with traditional concrete production. By recycling construction
and demolition waste, crushed bricks help reduce landfill waste, conserve
natural resources and minimize the environmental impact of extraction and
transportation. Moreover, crushed bricks can enhance the sustainability
of concrete production by providing a cost-effective and locally available
alternative to conventional aggregates.While challenges remain, such as
variability in quality and the presence of contaminants, these issues can be
addressed through proper testing, quality control and mix design adjustments.

The use of crushed bricks in concrete is already showing positive results
in non-structural applications and with further research and innovation, it can
be extended to structural applications as well. The continued exploration of
sustainable materials like crushed bricks is essential in the pursuit of more
environmentally responsible construction practices. Ultimately, the widespread
adoption of crushed bricks in concrete production will help support the
transition toward a more sustainable, circular economy in the construction
industry. By embracing recycled materials and promoting resource efficiency,
the construction sector can significantly reduce its environmental footprint,
contribute to waste reduction and create a greener, more sustainable built
environment for future generations.
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