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HYBRID CONSTRUCTION A NEW WAY OF MODERN CONSTRUCTION

SANIYA SHEZEN

ABSTRACT:

Hybrid construction is a novel approach that combines different building materials and techniques to
optimize the structural, environmental, and economic performance of buildings. This paper presents a
comprehensive review of the state-of-the-art techniques and applications of hybrid construction, the
materials used, type of hybrid construction. It also highlights some of the successful hybrid construction

projects around the world and analyze their impact on the construction industry.
INTRODUCTION:

Hybrid Construction is a new way of modern Construction, The construction industry has come a long way
since the advent of modern building techniques in the early 20th century. Today, there are many different
materials and techniques available to builders and architects, each with its own advantages and
disadvantages. Traditional construction methods have been used for centuries, but they have limitations in
terms of efficiency, sustainability, and durability. With the advent of new materials and technologies, there
has been a growing interest in modern methods of construction that can overcome these limitations. Hybrid
construction is one such method that has gained popularity in recent years. It involves combining different
materials and techniques to create structures that are more efficient, sustainable, and durable than those
built using traditional methods. The construction industry is constantly seeking new ways to optimize

building performance, reduce costs, and minimize environmental impact.
TYPES OF HYBRID CONSTRUCTION

There are several types of hybrid construction, which involve combining different building materials and
techniques to achieve specific performance goals. Here are some of the most common types of hybrid

construction:

© 2023, [JSREM | www.ijsrem.com DOI: 10.55041/IJSREM19324 | Page 1



http://www.ijsrem.com/

@5" \35
%ﬂ‘ﬂ" International Journal of Scientific Research in Engineering and Management (IJSREM)
W Volume: 07 Issue: 05 | May - 2023 Impact Factor: 8.176 ISSN: 2582-3930

Concrete-Steel Hybrid Construction: This type of

Concrete slab,
casted in-situ

hybrid construction involves using both steel and

Dowel type
connectors

concrete to create structures that are strong and durable.

Steel is used for its high tensile strength, while concrete

Timber slab,
made of vertically

is used for its compressive strength. Steel beams are oriented timber boards

Notch

a)
used to support concrete slabs or decks, creating a Concrete slab,

Conncction casted in-situ
made with ;

structure that is both strong and lightweight. The  inctinedserews 2
combination of the two materials can result in structures
Permanent formwork

that are more resistant to earthquakes and other extreme Massive timber beam ‘ (e.g. plywood)

gvents.

Building Example: - Salesforce Tower in San

Francisco, California.

Timber-Concrete Composite Construction: This type
of hybrid construction involves using both timber and
concrete to create structures that are both sustainable
and durable. Timber is used for its renewable nature

and low carbon footprint, while concrete is used for its

strength and durability. The combination of the two
materials can result in structures that are both

aesthetically pleasing and functional.

Building Example: - Brock Commons Tall wood

House in Vancouver, Canada.

Insulating Concrete Forms (ICFs): This type of

hybrid construction involves using foam blocks or

panels to create the formwork for concrete walls,

which are then poured on-site. ICFs can result in a highly energy-efficient building envelope, reducing the
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need for mechanical heating and cooling systems. ICFs provide a highly insulated building envelope, while

the steel frame provides strength and stability.

Building Example: - Net Zero Energy Home in

Salt Lake City, Utah.
Side plate
welded to
beam flanges

Steel-Timber Hybrid Construction: This type

of hybrid construction involves using both steel
<— Gap (Type |)

and timber to create structures that are strong,
Fuse welded
to side plate

Slotted Hole

durable, and sustainable. Steel is used for its
high strength and durability, while timber is
used for its renewable nature and low carbon
footprint. The combination of the two materials

can result in structures that are both aesthetically pleasing and functional.

Building Example: - T3 (Timber, Transit, Technology) building in Minneapolis, Minnesota

Masonry-Steel Hybrid Construction: This type of hybrid construction involves using both masonry and
steel to create structures that are strong, durable, and fire-resistant. Masonry is used for its fire resistance,
while steel is used for its high strength and
durability. The combination of the two materials can
result in structures that are both safe and functional.

Building Example: - Empire State Building in New
York City, USA.

Precast Concrete-Steel Hybrid Construction:
This type of hybrid construction involves combining
precast concrete panels with a steel frame to create a

composite structure. Precast concrete panels can be
@ Composite floors @ Hybrid shear walls
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manufactured off-site, reducing construction time and waste, while the steel frame provides strength and

durability.

Building Example: - Salesforce Tower in San Francisco, California, USA.

Glass-Fiber Reinforced Concrete (GFRC) Hybrid Construction: This type of hybrid construction
involves combining glass-fiber reinforced concrete (GFRC) with other materials such as steel or wood to
create a composite structure. GFRC is a lightweight, durable, and weather-resistant material that can be
molded into a variety of shapes and textures.

Building Example: - 432 Park Avenue building in
New York City, USA.

MATERIALS IN HYBRID CONSTRUCTION

The choice of building materials in hybrid
construction depends on a variety of factors such as | il = "W » [ , Ny
design requirements, budget, durability, and sustainability goals. Here are some common building materials

used in hybrid construction:

Wood: Wood is a popular building material in hybrid construction due to its affordability, versatility, and
sustainability. It is commonly used in combination with
steel or concrete framing to create a strong and durable

structure.

Steel: Steel is a strong and durable building material that
is commonly used in combination with wood or concrete

in hybrid construction. It provides excellent resistance to

wind and seismic forces and can be used in a variety of
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applications such as framing, roofing, and cladding.

Concrete: Concrete is a durable and fire-resistant building material that can be used in combination with
wood or steel in hybrid construction. It is commonly used in foundation and structural walls and can also

be used for flooring and roofing.

Glass: Glass is a popular building material in hybrid construction due to its ability to allow natural light to
penetrate the building, which can reduce energy consumption. It is commonly used in curtain walls and as

a cladding material.

prefabricated components: pre-fabricated components such as precast concrete panels or modular steel
framing can be used in hybrid construction to reduce construction time and costs. These components are

manufactured off-site and then transported to the building site for installation.
TECHNIQUES IN HYBRID CONSTRUCTION

Hybrid construction involves combining different building materials and construction techniques to create
structures that are stronger, more durable, and more energy-efficient. As technology advances, new
techniques in hybrid construction are emerging that allow for even more innovative and sustainable

building solutions. Here are a few examples:

3D Printing: 3D printing technology has revolutionized the construction industry, allowing for the creation
of complex shapes and structures that would be difficult or impossible to achieve using traditional

construction methods. Hybrid construction techniques .

that incorporate 3D printing can produce structures that

- .. . L——
are lighter, stronger, and more energy efficient. "Apis ===
Cor House" in Russia: The Apis Cor House, located in
Stupino, Russia, is a fully 3D printed house that was

constructed in just 24 hours.
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Digital Design and Fabrication: The use of digital design and fabrication tools such as Building
Information Modeling (BIM) and Computer-Aided Design (CAD) can streamline the construction process
and reduce waste. Hybrid construction techniques that incorporate digital design and fabrication can result
in faster construction times, improved accuracy, ‘
and reduced material waste JJJBUIDING
EXAMPLE: - "Digital Construction Platform™
developed by researchers at the Massachusetts
Institute of Technology (MIT)

Biophilic Design: Biophilic design is a design
philosophy that emphasizes the connection
between people and nature. Hybrid construction
techniques that incorporate biophilic design
elements, such as living walls or green roofs, can
create buildings that are not only energy-efficient

but also promote health and well-being.

Building example:-Amazon Spheres, a unique &%

office space in Seattle, Washington, USA.

Prefabrication: Prefabrication involves

constructing building components off-site in a
controlled factory environment and then
assembling them on-site. Hybrid construction
techniques that incorporate prefabrication can
reduce construction time and waste while

increasing precision and quality.
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Nanotechnology: Nanotechnology involves the manipulation of materials at the molecular or atomic level.
Hybrid construction techniques that incorporate nanotechnology can produce materials that are stronger,

more durable, and more energy-efficient than traditional construction materials.
Building example: - Lotus Temple in New Delhi, India

Hybrid sandwich: -Hybrid sandwich construction is a new construction technique that is gaining
popularity in the field of hybrid construction. It involves the use of a sandwich-like structure that consists
of two outer layers of reinforced concrete or steel and a core layer of a lightweight material, such as foam
or honeycomb. This technique combines the benefits of both traditional construction materials and
lightweight materials, resulting in a structure that is strong, durable, and energy efficient. Hybrid sandwich
construction can be used in a variety of building types, including residential, commercial, and industrial
structures. It is particularly useful for buildings that require a high degree of structural integrity and

durability, such as hospitals, schools, and government buildings.

Building example: -The "Green Lighthouse" building in Copenhagen, Denmark is an example of a building

that utilizes hybrid sandwich construction.

Steel or Aluminum sheet
Hot melting glue
CFRP or GFRP
Hot melting glue

Steel or Aluminum sheet
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Case Study: Mini Sky City - The World's Tallest Prefabricated
Building

Introduction:

Mini Sky City is a 57-story, 800-feet tall skyscraper located in
Changsha, China. It was built in just 19 days using a prefabrication
construction method that allowed for the rapid construction of the
building. The building is considered a remarkable achievement in
construction due to its quick construction timeline and efficient use

of resources.
Body:

Mini Sky City was built using a prefabricated construction method |
that involved the use of pre-built modules that were manufactured |
off-site and then transported to the construction site. This allowed
for the rapid assembly of the building, with each floor being A,

assembled in just one day.

The construction method used for Mini Sky City also involved the

0 BROAD Group via CTBUH

use of a central steel core, which provided stability to the structure.
This allowed for a more efficient use of materials, as the steel core could support the weight of the building
without the need for additional support columns. The building also incorporated energy-saving features,

such as insulated walls and windows, which helped to reduce energy costs.

One of the key benefits of the prefabricated construction method used for Mini Sky City was the reduced
construction time. The building was completed in just 19 days, which is significantly faster than the
construction timeline for a traditional building of similar size. The prefabrication method also allowed for a
reduction in construction waste, as the modules were manufactured to precise specifications in a controlled

factory setting.
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Conclusion:

Mini Sky City is a remarkable example of prefabrication construction, showcasing efficiency and
sustainability in tall buildings. Its success highlights the potential of prefabrication methods for future

construction practices.

Case Study: Mjgstarnet - The Tallest Timber Skyscraper in the World

Introduction:

Mijgstarnet is a 280-foot-tall timber skyscraper located in Brumunddal, Norway. It was completed in 2019
and is currently the tallest timber building in the world. The building is a prime example of the growing

trend towards sustainable construction methods and the use of timber as a building material.
Body:

Mijgstarnet is a hybrid structure that combines timber and concrete elements to create a strong, stable
building. The building's main structure is made up of glue-laminated timber columns and beams, which are
supported by a concrete foundation and core. The use of timber as a structural element allowed for a more
sustainable and environmentally friendly construction process, as timber is a renewable resource that

absorbs carbon dioxide from the atmosphere.
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The timber used in the construction of Mjgstarnet was sourced from sustainably managed forests in
Norway and was treated with fire-retardant chemicals to meet local building codes. The building's design
also incorporates several energy-saving features, such as triple-glazed windows and solar panels, which
help to reduce the building's energy consumption.One of the key benefits of using timber as a building
material is its strength and durability. Timber is a naturally strong material that can withstand significant
loads, and when treated properly, can last for many years without needing significant maintenance. This
makes it an attractive option for tall buildings, where the weight of the building and the loads placed on the

structure can be significant.

Conclusion: Mjgstarnet showcases timber's potential as a sustainable material in tall buildings, with eco-

friendly construction and energy-saving features.
HYBRID CONSTRUCTION ANALYSIS

Hybrid construction is a building technique that combines two or more different types of construction
methods to create a single building. This approach has gained popularity in recent years due to its ability to
leverage the strengths of different construction methods while mitigating their weaknesses. Here are some

key advantages and disadvantages of hybrid construction:
Advantages:

1. Improved durability: Hybrid construction allows builders to use multiple building materials, each
with its own unique properties, to create a structure that is more durable and resilient than a single-

material structure.

2. Cost-effectiveness: By combining different construction methods, hybrid construction can help
reduce construction costs. For example, using pre-fabricated components can help reduce labor

costs and increase construction speed.

3. Design flexibility: Hybrid construction allows builders to be more creative with their designs by
using different materials and techniques. This can result in more visually appealing and functional

buildings.
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4. Sustainability: Hybrid construction can be a more sustainable option by utilizing eco-friendly

building materials and reducing waste during the construction process.
Disadvantages:

1. Complexity: Hybrid construction can be more complex and challenging than traditional
construction methods. Builders need to be knowledgeable about multiple construction techniques

and materials.

2. Risk of compatibility issues: When different materials are used together, there is a risk of
compatibility issues that can lead to construction delays and additional costs.

3. Maintenance: Maintaining a hybrid building can be more challenging as different materials may

require different maintenance techniques.

4. Potential for thermal bridging: Hybrid construction can increase the potential for thermal bridging,

which can reduce the energy efficiency of the building.

CONCLUSION

The concept of hybrid construction, which involves combining different building materials and techniques
to optimize the structural, environmental, and economic performance of buildings, has gained popularity in
recent years. This approach offers a range of benefits, including increased strength and durability,
improved sustainability, reduced construction time and waste, and enhanced energy efficiency. The use of
hybrid construction can also have a significant impact on the construction industry, reducing emissions
associated with construction activities and improving the overall quality of buildings. With a variety of
types of hybrid construction, building materials, and construction techniques available, hybrid construction

has the potential to revolutionize the way we build and design structures.

The best conclusion from the above is that hybrid construction is a promising solution for sustainable and
cost-effective building in India, and the most cost-efficient type will depend on specific project

requirements, local conditions, and the availability of building materials and resources. Precast concrete-
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steel hybrid construction, cross-laminated timber (CLT) hybrid construction, and insulated concrete form
(ICF)-steel hybrid construction are some types of hybrid construction that may be well-suited to the Indian
context. Consulting with local experts and conducting a detailed cost-benefit analysis can help to determine
the most suitable type of hybrid construction for a given project in India. As technology continues to
advance, the possibilities for hybrid construction are endless, and we can expect to see even more
innovative and sustainable building solutions in the future.
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