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Industrialised construction:

Refers to an arganisational and productive
process that uses prefabrication and modula-
fion as a tool.

Prefabricated Construction:

This entails the meticulous manufacturing

of building components or modules within a
contralled environment, distinct from the final
construction site. These prefabricated ele-
ments, which encompass walls, floors, roofs,
and other building constituents, are typically
crafted in dedicated factories or production
plants. Their subsequent assembly onsite
ushers in a swifter and more efficient construc-
fion process when juxtaposed with the con-
ventional method of onsite construction.

Modular Construction:

This method invalves creating individual buil-
ding modules within a factary setting. These
modules can be entire rooms, sections of a
building, or even standalone structures. Once
manufactured, they are transported fo the site
and assembled into the final structure. The
modular approach allows for consistency in
production and quality, enabling rapid on-site
assembly. Modular constfruction is a speci-

fic type of prefabricated construction where
buildings are constructed using standardized,
pre-engineered modules or units.

One-dimensional industrialised unit:

A single unit that is manufactured in halls

or workshops and is joined fo the rest of the
elements by means of a dry joint. Elements of
this type are beams, pillars, pipes, gutters, etfc.

Two-dimensional (2D) industrialised unit:

A when it is part of the building structure and
non-load-bearing when it is independent of it
and belongs to the external envelope oris a
partfition. Elements of this type: facade or roof
panels, floor slabs, partitions, etc.

Three-dimensional (3D) or modular industria-
lised unit:

The result of factory assembly of one- and
two-dimensional solutions. It requires less in-
ternal finishing and finishing than the 2D unit.
Elements of this type: a room, part of a room,
bathrooms, kitchens, complete dwellings.

Environmental footprint:

Is the measure of the environmental impact
generated by a product or service throughout
its life cycle.

Wet jaint:
Is the use of pastes and martars to join cons-
truction materials and components.

Dry joint:
The use of anchors, dowels and fasteners to
join construction materials and components.

Energy efficiency of the building:

The calculated or measured amount of energy
required to meet the energy demand associa-
ted with normal building use, which shall in-
clude, inter alia, energy consumed for heating,
cooling, venftilation, water heating and lighting.
Source : Directive 2010/31/EU.



DIFERENCIAS ENTRE ONSITE Y OFFSITE

Design of repeated units to be assembled on site.
Standardization of the project

Collaborative work

Regular partner companies. Low furnover of
workers, job stability

Construction of factory units that are assembled on
site by dry-jointing

The quality is verified in the factory under
control and qualified

Optimised, without the variables of the
fraditional model

Reduction of labour costs

Optimisation of raw materials and water,
minimisation of waste
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- Procurement of building
materials for production.

- Manufacture of modules or
prefabricated elements in the
production plant

- Implementation of quality
confrol (QC), marking, and

Manufacturing  traceability pracesses.

and production

- Creation of sample models for client

Quality review and approval.
check and - Checking and approval of the sample
approval model by the client.

Project
initiation
and planning

- Definition of client’s
requirements and ferms
of reference.

- Design and cost analysis
in comparison fo
conventional construction
methods.

Transportation
and assembly

- Loading of prefabricated modules onto
fransporfation means.

- Transport or delivery of modules to the
canstfruction sife.

- On-site assembly of prefabricated elements.

Use, maintenance
and lifespan

- Use of the constructed
building or component in the
infended manner.

- Regular maintenance
fo ensure longevity and
performance

- Possibility of repair or
replacement as needed.

Design and
documentation

- Creation of detailed design plans for prefabricated
elements.

- Preparation of shop drawings for execution in the
production plant.

- Preparation of workshop documentation and
installation plans.

Installation
and finishing

- Installation of prefabricated modules according
to the installation plan.

- Supervision of installation to ensure accuracy
and guality.

- Completion of finishing fouches and integratfion
with on-site components.

End-of-life
considerations

Recycling or disposal
plans for the prefabricated
elements af the end of
their lifecycle
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SYSTEMS

Depending on the degree of compatibility
of the elements with units of systems
produced by other manufacturers:

Depending on the type of construction
and the element to be industrialised, 7
Modern Methods of Construction (MMC(C)

When the elements of the
different systems and methods are
developed off-site:




G

HOME BACK

Depending on the degree of compatibility of the elements with units

of systems produced by other manufacturers

" Closed industrialisation.
All elements are produced by a single manufacturer who is responsible for
assembly and final finishing. These elements cannot be assembled and/or
combined with other elements from other manufacturers.

" Open industrialisation or by compatible components.
The units are compatible with elements from other manufacturers and can
be combined on site, making it possible to integrate elements from fraditional
construction. Elements of various materials (light alloys to concrete).

(\ Hybrid solutions.
Combine traditional construction with industrialised construction of all
types of units. More complex manufacturing process and greater need for
coordination.



G

Depending on the type of construction and the element to be

industrialised, 7 Modern Methods of Construction (MMC)

3D primary structural systems. Single-family
dwelling.

2D primary structural systems.

Non-systemised primary sfructural
components.

Additive components. Made on site, with little
industrialisation.
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Non-structural components and sub-
components. Prefabricated non-structural
components and sub-components. These
are isolated elements that form part of the
different systems.

Traditional substitute products. Use
prefabricated materials that replace ftraditional
materials (or in larger format). They have a
lower impact on industrialisation because they
are made on site.

Traditional substitute processes. Bringing
digitalisation to the construction site: bringing
a robot fo lay bricks on site, use of AR and

VR tablets to see installations on site, use of
exoskeletons.
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When the elements of the different systems and methods are

developed off-site

Prefabricated structural systems: the
manufacture of prefabricated structural
systems, including components such as
columns, beams and frusses, off-site,
meticulously fabricated off-site and

then fransported fto the designated site

for erection. This methad significantly
reduces the need for on-site formwork and
concreting.

Lightweight concrete systems: the
production of precast lightweight concrete
elements using lightweight aggregates, such
as expanded clay or polystyrene balls, to
reduce the weight of the concrete elements.
These systems are particularly suitable for
the construction of multi-storey buildings
where a lower load is desired.

Timber construction systems: use
prefabricated timber components, such

as panels, beams and frames, which are
manufactured off-site and assembled on-
site. Timber construction offers advantages
in terms of sustainability and can convey a
warm, natural aesthetic.

Panelised systems: building components
(walls, floors and roofs) are prefabricated

in factories in the form of panels. They are
then fransported fo site and assembled fo
create the structure, offering a high degree of
customisation and adaptability.
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Fagade systems: prefabricated facade
systems, including curtain walling and
cladding, can be manufactured off-site with
high precision. This approach can improve
the aesthetics and performance of buildings,
while reducing the need for extensive on-site
finishing.

Mixed systems of modular construction on
a podium: podium constfruction, commonly
used in mixed-use developments, consists
of building the ground floor or lower levels
using fraditional methods and using external
construction for the upper levels. This
approach optimises the use of space and
construction techniques.

Flat-Pack systems: manufacture of
building components in flat parts that can
be easily fransported and assembled on
site, particularly suitable for lightweight
structures.

Hybrid systems: combining on-site and off-
site construction, taking advantage of the
strengths of both approaches. Some parts of
the building can be fraditionally constructed
on-site, while others are prefabricated off-
site, offering a balance between efficiency,
adaptability and construction quality.



IMPACTS OF INDUSTRIALISED CONSTRUCTION

Environment

Construction industry




Reduced Construction Times: Modular
construction significantly shartens project
completion times, providing quicker access to
housing and buildings.

Less Disturbance and Noise: As
construction activities relocate to factories,
noise and disruptions in nearby areas
decrease, enhancing the quality of life for
residents and workers.

Customization and Flexibility: Modular
construction offers greater infterior design
customization and flexibility, enabling
tailored environments to match individual
needs and preferences.

Quality of Materials and Comfort:
Industrialized buildings boast superior
material quality and comfort compared to
fraditional construction, offering higher value.

Streamlined Project Communication: Offsite
construction involves precise planning and
coordination at every stage, leading to clearer
communication among project stakeholders.
The standardized processes and detailed
documentation enhance collaboration and
ensure that everyone involved is aligned with
project objectives.

Safer Work Environment/conditions: By
relocating many construction activities to
factories, the risks associated with on-site work
are minimized. This leads to improved worker
safety and reduced incidents on construction
sites. Factory-based manufacturing leads

to safer condifions, reducing accidents and
hazards on construction sites.

Skilled Labour Utilization: Offsite
construction may require a different set

of skills compared fo traditional on-site
canstfruction. It provides an opportunity to
utilize skilled labour in a factory setting,
attracting a wider range of professionals to
the construction industry
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" Reduction of Waste:

Efficient production processes in modular
construction led to better resource
management and reduced waste of building
materials

Lower CO2

Emissions: Industrialized construction’s
reduced on-site fime and resource use
contribute to lower CO2 emissions associated
with building activities

Recoverability:

Prefabricated modules are recyclable or
reusable, promoting resource efficiency and
sustainability.
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Energy Efficiency:

Modular construction excels in energy
efficiency, aligning with regulations for
nearly zero-consumption buildings.

Sustainable Materials:

Innovative processes and materials prioritize
environmental concerns, resulting in eco-
friendly and sustainable buildings.

Sustainability and Reuse:

Offsite construction aligns well with
sustainable building practfices. By optimizing
material use, reducing waste, and minimizing
energy and water consumption during the
manufacfuring process, offsite construction
contributes to a reduced environmental
foofprint. Additionally, the ability to
disassemble and reuse prefabricated
elements in other projects promotes a circular
economy and minimizes construction-related
waste. Confainment of the environmental
impact of the buildings.
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Construction industry

v No or Reduced Weather Dependency:
Industrialized construction is not weather-
dependent, minimizing project delays due
to weather conditions. Prefabricationin a
controlled environment significantly reduces
weather-related delays and disruptions that
can often impact traditional construction. This
results in greater project predictability and
reduced schedule risks.

) Improved Building Quality: Offsite
canstfruction facilitates the production of
prefabricated elements under contraolled
conditions within specialized production
facilities. This controlled environment allows
for befter quality control, ensuring that
the building components meet stringent
standards. As a resultf, the completed
building exhibits higher overall quality
and performance, enhancing occupant
satisfaction and long-term durability.

" Efficient Manufacturing: The assembly of
prefabricated modules in factories is more
efficient, with less waste and better resource
management.

() Cost and Time Savings: The thorough
planning and preparation in offsite
constfruction contribute to fewer unforeseen
costs and changes during implementation.
This reduces the likelihood of costly delays
and budget overruns. Additionally, the
shorter construction timelines due to faster
assembly of prefabricated elements result
in significant fime savings, enabling quicker
project completion and potential cost savings.
Increased profitability of projects. Reduction
of execution times and constfruction costs of
building.

Enhanced Building Value: Industrialized
buildings retain higher value due to material
quality and recyclability, contfributing to their
long-term worth.

Certified Acoustic Comfort: Industrialized
construction produces buildings with
guaranteed acoustic comfort and energy
efficiency, complying with regulations.

Optimized Energy Performance:
Industrialized residential and commercial
buildings exhibit superior energy
performance and ventilation.

Thoughtful and Efficient Construction:
Offsite caonstruction involves detailed
planning and preparatfion befare construction
begins. As the project is defined down to the
last detail, it allows for a more systematic and
organized approach to building. This results
in reduced waste, efficient use of materials,
and opfimized construction processes,
leading to @ maore thoughtful and well-
executed project.

Innovative Technology Integration: Offsite
construction encourages the integration
of advanced technologies and automation
info the manufacturing process. This
technological innovation can resulf in
enhanced precision, consistency, and
efficiency in building components.
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