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The use of hemp fibres as a building material has been established for many years,
but recent advancements in research and development (R&D) are transforming the
industry. Hemp fibres are widely recognised as a sustainable alternative due to their

exceptional strength, durability, and sustainability.

Recent R&D in the utilisation of hemp fibres has focused on creating various building
materials such as insulation materials, acoustic panels, structural components like
beams and columns, and even three-dimensional printed structures made of hemp
composite filaments. The fibres can be combined with other natural materials, like
clay, to produce lightweight and robust building blocks that reduce dependence on
traditional concrete masonry units, while still providing excellent thermal insulation

properties.

Several recent R&D projects have explored the use of hemp fibres as a substitute for
concrete blocks or other masonry components commonly used in construction, such
as walls and foundations. The findings of one study showed that when reinforced with
steel mesh, hemp fibres exhibit similar strength to conventional materials while being
much lighter. This makes them suitable for earthquake-prone areas, where lighter
structures are preferable during seismic events. Furthermore, the material is fire-
resistant, making it ideal for regions that are prone to fires, like Eastern Australia and
California's wildland-urban interface (WUI) — see Figure 1. This means that even if
there was a fire, minimum major structural damage due to these resilient fibres being
part of your structure's composition should be expected. This feature alone makes it
worth considering when looking at different building material options out there today
because having some extra protection could save you money down the line if

something were ever to happen unexpectedly.
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In addition to being fire-resistant, hemp fibres are made from renewable resources
and help reduce greenhouse gas emissions (GGE) associated with the production of
traditional concrete blocks or bricks. This significantly reduces the environmental
impact over time while still adhering to safety standards established by local
regulations across the world. As research in this field continues to advance, it is likely
that we will see more innovative applications of hemp fibres in the building industry

in the near future.

Number of houses in the WUI relative to the total houses in the
state* (%)

15.1-30%

1.7-15%
*For states in the conterminous United States.

Source: U.S. Forest Service
Fig 1. “The WUI is the zone of transition between unoccupied land and human development. It is the line, area or
zone where structures and other human development meet or intermingle with undeveloped wildland or vegetative

fuels.”

The use of hemp-based products in construction projects can offer many benefits over
traditional building materials like concrete or steel. Hemp fibres are incredibly strong
yet lightweight which makes them ideal for creating structures that don’t need a lot
of support while still providing adequate protection from outside elements.
Additionally, they can be easily recycled after use making them an economical option
compared to other options available on the market today. Furthermore, since they
come from renewable sources such as plants instead of petroleum-based products
like plastic or vinyl siding they also help reduce our carbon footprint significantly when

used correctly during construction projects.
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Hempcrete

In recent years, there has been growing interest in the use of hemp fibre as a
sustainable alternative to traditional building materials, such as concrete blocks used
in the construction of walls and foundations. Hemp fibre (hurd and bast) is a versatile
and sustainable material derived from the stem of the hemp plant. Hemp hurd is a
key component in the production of hempcrete. Hemp hurd, the woody inner core of
the hemp plant, is rich in cellulose and provides hempcrete with insulation properties.
The hemp bast fibres, obtained from the outer layer of the plant, add strength and
durability to the material that can be added to other construction materials. The
combination of these two elements results in a material with a low carbon footprint,
excellent thermal performance, and improved acoustic insulation, making it a
promising alternative to conventional construction materials such as concrete and
wood.

The tensile strength and durability of hemp fibre-reinforced composites have been
found to be comparable to traditional building materials, such as concrete. The use
of hemp fibre as a building material also has the added benefit of being highly
resistant to mould and bacteria, making it an ideal candidate for use in moisture-prone
areas, such as walls and foundations.

In addition to its strength and durability, hemp fibre has also been found to have
excellent thermal insulation properties. The thermal resistance of hemp fibre-
reinforced composites has been found to be comparable to traditional insulation
materials, such as fibreglass and cellulose. This makes hemp fibre an attractive option
for use in building components that require both strength and thermal insulation, such
as walls and foundations. When compared to other natural fibres, hemp fibre hurd has
a higher cellulose content, making it a more suitable option for insulation. Hemp bast
fibres have been found to have comparable tensile strength to flax and jute fibres,

making it a viable option for reinforcement in composites.

Hemp fibre has the potential to be a valuable alternative to traditional building
materials, such as concrete blocks and other masonry components used in the
construction of walls and foundations. The unique properties of hemp fibre, such as
its strength, durability, thermal resistance, and sustainability, make it an ideal

candidate for use in the construction industry.

PO BOX 5111 KENMORE EAST QUEENSLAND 4069 AUSTRALIA
+61 (0)427 416 479 3
WWW.HempGenTech.com




HempGenTech

BREEDING, AGRONOMY & COMPLIANCE

Decorative purposes in construction

Another use of hemp fibre in construction projects has gained increased attention in
recent years due to its unique texture and aesthetic qualities.

Hemp fibre is a versatile and sustainable material derived from the stem of the hemp
plant. The unique texture and aesthetic qualities of hemp fibre make it an attractive

option for use in decorative applications in construction projects.

Recent R&D efforts have focused on utilising hemp fibre for decorative purposes in
construction projects. The unique texture and aesthetic qualities of hemp fibre have
been found to be highly appealing and have the potential to add a unique touch to
any construction project. The natural and organic appearance of hemp fibre adds a
unique touch to any construction project, making it an attractive option for architects
and designers looking to incorporate sustainable and environmentally friendly
materials into their designs. When compared to other natural fibres, hemp fibre has a
unique texture and aesthetic quality that sets it apart. Other natural fibres, such as
jute, sisal, and bamboo, have also been used in decorative applications in
construction projects, but they lack the unique texture and aesthetic quality that sets
hemp fibre apart. Despite its unique texture and aesthetic qualities, further research
is needed to fully understand the properties and performance of hemp fibre in
decorative applications in construction projects. The performance of hemp fibre in
decorative applications remains largely unknown. Further studies are needed to
assess the suitability of hemp fibre for decorative purposes in construction projects,
including its resistance to moisture as well as its ability to withstand extreme
temperatures and UV light.

Hemp fibre has the potential to be a valuable material for decorative purposes in
construction projects due to its unique texture and aesthetic qualities. The use of
hemp fibre in decorative applications offers a sustainable and environmentally friendly

alternative to traditional decorative materials.

Hemp fabrics as carpeting or wall covering materials in construction projects.

The natural composition of hemp fabrics makes them a desirable option for use in
environmentally friendly construction projects. Hemp fabrics as carpeting or wall-
covering materials have been explored in construction projects. The natural
composition of hemp fabrics makes them easy on the environment, and the use of
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hemp fabrics in construction projects offers a sustainable alternative to traditional

carpeting and wall covering materials.

Hemp fabrics have a unique texture and aesthetic quality that makes them desirable.
When woven into carpets or wall coverings, hemp fabrics add warmth and texture to
a room, while still being easy on the environment. The natural and organic appearance
of hemp fabrics makes them a valuable material for architects and designers looking

to incorporate sustainable and environmentally friendly materials into their designs.

Soundproofing walls or ceilings within buildings

Hemp is known for having excellent acoustic properties, making it a desirable option
for soundproofing walls or ceilings within buildings.

The natural composition of hemp makes it an effective material for reducing noise
transfer and controlling sound within a building. When used as a soundproofing
material, hemp offers a high level of sound insulation, making it ideal for use in

buildings where noise control is important.

Steel reinforcing bars

The use of hemp in combination with steel reinforcing bars offers the potential to
increase the structural integrity of buildings while still maintaining its sustainability and
environmentally friendly properties. The combination of hemp and steel reinforcing
bars offers the potential to create structures with improved structural integrity. The
high tensile strength of hemp, when combined with the strength and stability of steel
reinforcing bars, creates a structure that is both strong and durable. Additionally, the
thermal resistance of hemp can improve the overall thermal performance of
structures, making them more energy efficient.

Further research is needed to fully realize the potential of hemp and steel reinforcing

bars in building construction, but the results of recent R&D efforts are promising.

Plasterboard or drywall panels

Hemp is also known for its excellent acoustic properties, making it suitable for
soundproofing walls or ceilings within buildings. In combination with plasterboard or
drywall panels, hemp has the potential to improve the acoustic performance of
structures in building construction.
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The combination of hemp and plasterboard or drywall panels offers the potential to
create structures with improved acoustic performance. The excellent acoustic
properties of hemp, when combined with the sound-absorbing properties of
plasterboard or drywall panels, create a structure that is both acoustically sound and

environmentally friendly.

Sustainability

The use of hemp in construction has gained attention due to its sustainability
credentials. Hemp has the potential to reduce the environmental impact of building
construction due to its sustainability credentials. Recent R&D efforts have focused on
exploring the sustainability benefits of using hemp in the construction industry. Some

of the key sustainability benefits of using hemp in construction include:

e Hemp is a renewable resource that can be grown in a variety of climates and is
readily available

e Hemp production requires less water and pesticides compared to other crops,
making it an environmentally friendly option

e Hempis biodegradable and can be composted at the end of its life cycle, reducing
waste

e The use of hemp as a building material can reduce the carbon footprint of building
construction due to its low embodied energy compared to traditional building
materials

The sustainability benefits of using hemp in the construction industry are clear. The
use of hemp as a building material has the potential to reduce the environmental
impact of building construction and promote sustainability in the construction

industry.
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Table 1. illustrates some other traditional materials that are being used, along with their advantages and

disadvantages, as well as an estimated price range in comparison to hem-based products.

Feature Concrete Wood Steel Plasterboard Drywall Panels
Structural
Structural Reinforcing Wall Coverings, | Wall Coverings,
Applications Components, Wall
Components Bars Soundproofing | Soundproofing
Coverings
Strong and
Strong and Durable,
Strong and Durable, Durable,
Widespread use
Widespread use and Widespread
and availability, Easy to Install,
availability, use and Easy to Install,
Pros established Widely
established availability, Widely Available
manufacturing Available
manufacturing ) established
processes,  widely
processes manufacturing
available
processes
Limited Limited Limited
Limited Sustainability, | Limited
Sustainability, Sustainability, Sustainability,
Higher Environmental | Sustainability,
Cons Higher Higher Higher
Impact, Not | Maintenance
Environmental Environmental Environmental
Biodegradable Requirements
Impact Impact Impact
Lower than | Lower than | Lower than
Expected Lower than hemp- | Lower than hemp-
hemp-based hemp-based hemp-based
Price Range | based products based products
products products products

Table 2 presents a general comparison between hemp and other natural products (crops) and their applications across

various industrial

sectors.

Fibre-Reinforced

Concrete Textile Bioplastics Other Applications
Polymers (FRPs)
High tensile strength, | Good resistance Renewable and
Strong and ) Insulation,  animal
good modulus, low | to moisture sustainable,
Hemp durable, bedding, paper, and
moisture  absorption, | absorption and lower carbon )
hypoallergenic oil production
and decay resistance decay footprint
Good tensile strength | Good resistance | Strong and
Renewable and | Carpets, packaging
Jute and modulus, low | to moisture | durable,
sustainable materials, and twine
moisture absorption absorption flame-resistant
Good resistance
High tensile strength
to moisture | Strong and | Renewable and | Carpets, packaging
Kenaf and modulus, low
absorption and | durable sustainable materials, and twine
moisture absorption
decay
Good tensile strength, | Low resistance | Strong and
Renewable and | Clothing, towels,
Cotton | low moisture | to moisture | durable,
sustainable and sheets
absorption absorption comfortable
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