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SUSTAINABLE MATERIALS IN CONSTRUCTION IN THE 21ST CENTURY

Sustainable materials in construction have gained significant attention in the 21st century due to the
need for environmentally friendly and resource-efficient building practices. These materials aim to reduce
the environmental impact of construction, conserve natural resources, minimize waste, and promote
energy efficiency. Here are some key sustainable materials that have revolutionized home construction:

Straw bale construction is an ancient technique that has been updated for the 21st century. Straw
bales, made from agricultural waste, serve as a substitute for lumber and have excellent insulation
properties. Despite their thickness, straw bale homes are resistant to fire and can provide a high R-value
for energy efficiency [1].

Bamboo is considered one of the best eco-friendly building materials. It is a fast-growing plant with
a high self-generation rate, making it a sustainable alternative to traditional timber. Bamboo is
lightweight, strong, and flexible, making it suitable for various construction applications [2].

Biocomposites are materials made from natural fibers, such as hemp, flax, or jute, combined with a
matrix material, often a bio-based polymer. These materials offer a sustainable alternative to conventional
composites and can be used in various construction applications.

Earth bricks and adobe are sustainable materials made from a mixture of earth, clay, straw, and
other organic materials. These materials have been used for centuries and provide excellent thermal
properties. They are cheap, easily available, and environmentally friendly [3].

Using recycled steel in construction helps reduce the demand for virgin steel production, which has
a significant environmental impact. Recycled steel retains its strength and durability and can be used in
various structural applications.

Hempcrete is a sustainable construction material made from the stalks of the hemp plant, lime, and
water. It offers excellent insulation properties, is fire-resistant, and has a low carbon footprint. Hempcrete
is increasingly being used in building homes and other structures [4].

These sustainable materials offer numerous benefits, including reduced environmental impact,
improved energy efficiency, and the conservation of natural resources. Incorporating these materials into
construction practices can contribute to a greener and more sustainable future.

It should be noted that the search results provided valuable insights into the topic of sustainable
materials in construction. However, for a more comprehensive understanding, it is recommended to
consult additional sources.
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BENEFITS OF USING TREATED WATER IN CIVIL ENGINEERING

Today, water is at the centre of economic and social development, and its role is important in many
areas of life. It is a precious and scarce resource that needs to be conserved and reused as much as
possible. However, most of the water used for domestic and industrial purposes ends up as wastewater,
which is often released into the environment without proper treatment. As humanity pays more and more
attention to environmental issues and sustainable development, the use of treated water in civil
engineering is becoming increasingly important. Purified water obtained from renewable sources or after
wastewater treatment has a number of advantages that should be taken into account when planning and
implementing construction projects. [1]

Therefore, let us consider the main advantages to understand the importance of the water
purification process as one of the factors that will preserve the planet's water resources. The main idea of
this process is to conserve freshwater resources. This will be most relevant in regions with limited or
nonexistent water supply networks. Additionally, the use of purified water contributes to the reduction of
emissions and environmental pollution. Instead of discharging wastewater directly into rivers or oceans,
purified water can be reused for irrigation, road cleaning, or other industrial purposes. It should be noted
that the use of purified water helps to reduce expenses for water supply and wastewater services. Instead
of using precious freshwater from municipal water supply systems, construction projects can utilize
purified water, which is advantageous from a financial standpoint. [4]

Concrete is one of the most common materials in the construction industry, but it also consumes a
lot of water during its production and application. According to some estimates, approximately 150 liters
of water are required to produce one cubic meter of concrete. Additionally, concrete curing requires
constant surface moisture for several days to ensure its strength and durability. This can result in a
significant amount of water consumption and wastage in the construction sector. [1]

Several studies have shown that treated wastewater can be used as a substitute for potable water in
concrete production, without affecting its workability, compressive strength, or durability. Moreover,
using treated wastewater can also reduce the cement content and improve the sustainability of concrete.
Compared to conventional tap water, the incorporation of recycled water enhances the consistency and
workability of reclaimed water concrete by 12—14%, and it increases concrete viscosity by 11% and yield
stress by 25%. [1]

Having considered the benefits of using purified water, a logical question arises: "What is the best
method of water purification?"

Reverse osmosis (RO) is a water purification technology that has gained widespread attention due
to its effectiveness in removing impurities from water. In an RO system, water is forced through a semi-
permeable membrane, which allows only water molecules to pass through while blocking contaminants
such as salts, minerals, and other particles. This process produces clean, purified water suitable for
various applications. One of the primary advantages of reverse osmosis is its ability to remove a wide
range of impurities from water, including bacteria, viruses, heavy metals, and dissolved solids. As a
result, RO systems are commonly used in residential, commercial, and industrial settings to provide clean




