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Executive Summary

The construction industry faces increased pressure to innovate, optimize costs, and reduce
environmental impact. One area with significant opportunity is the production of concrete
molds—essential for creating the complex forms used in modern architecture and
infrastructure. Large-format robotic 3D printing offers a faster, more sustainable, and cost-
effective solution to the challenges faced by traditional concrete mold production.
Understand the role of 3D printing in the construction industry and its potential to
revolutionize the creation of concrete molds to drive new levels of efficiency and design

freedom.

Introduction

Concrete molds are crucial for constructing large-scale structures, enabling the formation
of intricate and unique architectural designs. Traditionally, these molds are labor-
intensive, time-consuming, and generate significant material waste. However, the adoption
of large-format 3D printing technology offers a transformative solution. By leveraging 3D
printing, the construction industry can produce complex concrete molds more efficiently,

with reduced costs and a lower environmental footprint.

The Role of Concrete Molds in
Construction

Concrete molds shape the concrete elements that form the basis of many construction
projects, from buildings and bridges to tunnels and infrastructure. Designing and
manufacturing these molds is traditionally cumbersome, requiring highly skilled labor,
extensive material use, and long production lead times. Concrete molds must also
withstand high pressures during the casting process, meaning they are often made from
non-recyclable composite materials, contributing to environmental concerns.

Despite the critical role of molds in construction, traditional methods limit design freedom
and increase costs. As architects and engineers strive for more complex and sustainable
designs, the limitations of conventional mold-making become increasingly apparent. This is

where 3D printing offers a game-changing alternative.



Challenges with Traditional
Concrete Mold Production

In the conventional approach, concrete molds are typically crafted using timber, steel,
or composite materials. These methods present several challenges:

Producing molds for complex
architectural elements requires
significant manual labor, often
involving skilled tradespeople who
shape and assemble the molds piece
by piece. This need for labor adds

both time and cost to the project.

Traditional molds, especially those
made from composite materials, can
be expensive and produce significant
waste. Once used, many molds are
discarded, contributing to

environmental degradation.

The production of
concrete molds using traditional
techniques can take weeks or even
months, delaying project timelines
and increasing costs.

Architects
and engineers are often forced to
simplify designs to keep mold
production within budget. This limits
the complexity of shapes that can be
achieved, stifling creativity and
innovation in the construction sector.

The Solution: Large-Format 3D
Printing in Concrete Mold
Production

Large-format robotic 3D printing offers a cutting-edge solution to the challenges of
traditional mold production. Using advanced 3D printing technology, construction
companies can produce concrete molds faster, more affordably, and with higher levels
of precision. This technology is particularly beneficial for projects that involve complex
geometries or large-scale structures.



Key Benefits for the Construction

Industry:

Accelerated Production Timelines:

3D printing enables the rapid production
of concrete molds. Molds that currently
take weeks or months to manufacture can
be produced in days, reducing overall
project timelines and enabling quicker
completion of construction tasks.

Material Efficiency and Sustainability:
Utilizing recycled PET-G plastic in large-
format 3D printing offers a more
sustainable alternative to traditional
materials. PET-G can be sourced locally
and reused or recycled at the end of its
lifecycle. This drastically reduces waste,
supports the circular economy, and aligns
with the construction industry’s growing
emphasis on sustainability.

Cost Savings:

The ability to print molds directly, using
less material and requiring minimal labor,
translates into significant cost savings.
Additionally, reducing material waste and
the ability to recycle 3D-printed molds
means long-term savings for construction

companies.

Complex Geometries and Design
Freedom:

3D printing allows for the creation of
highly complex molds with intricate
details that would be prohibitively
expensive or impossible to achieve using
traditional methods. This expands the
possibilities for architects and engineers,
enabling them to innovate without being
constrained by the limitations of
conventional mold-making processes.

Modular and Large-Scale Production:
Large-format 3D printing supports the
creation of massive molds by printing
components that can be bolted together.
This is ideal for producing molds for
large infrastructure projects, such as
bridges, facades, and tunnels, where
precision and durability are critical.




Economic and Environmental
Impacts on Construction

The construction industry is under growing pressure to reduce its environmental
impact and improve efficiency. Large-format 3D printing addresses both of these

challenges:

@ Lower Carbon Footprint: The ability to locally source and recycle PET-G plastic
reduces the carbon emissions associated with transporting materials from distant
locations. Furthermore, 3D printing requires less energy than traditional
manufacturing methods, contributing to a reduced carbon footprint.

%ﬁ Reductionin Labor Costs: Traditional mold production requires skilled labor, often
= sourced from overseas (e.g., China), which adds time and cost. By adopting 3D
printing, construction companies can produce molds locally, reducing their
dependency on external suppliers and cutting labor costs.

W Waste Minimization: Traditional molds, particularly those made from non-
recyclable composites, contribute to landfill waste. In contrast, 3D-printed molds
made from recycled materials can be reused or recycled, reducing waste and

supporting sustainable construction practices.




Case Study:
Large-Format 3D
Printing for
Complex Concrete
Molds

A recent large-scale construction project
involved the production of an intricate orange
concrete piece as part of a larger structure. The
mold for this component was produced using
large-format 3D printing technology. In the past,
creating such a complex mold using traditional
methods would have taken several months and
required extensive labor and materials.
However, the mold was produced in just a few
days with 3D printing. The process reduced the
production time while ensuring precision and
quality, with minimal post-production work
required. Additionally, utilizing recycled PET-G
reduced material waste, contributing to the

project's sustainability goals.

Cost Analysis Information
Traditional 3D Printing
Cost £1500 £667.10
Lead Time 3-4 weeks 2 days

Material Fiberglass Dahltram T-100GF




The Future of 3D Printing in the Construction
Industry

As 3D printing technology advances, its potential to transform the construction industry will
only grow. We anticipate the widespread adoption of large-format 3D printing for concrete
molds, particularly in projects that require complex, custom designs. This technology offers
clear advantages regarding speed, cost savings, and sustainability, making it an increasingly
attractive option for construction firms.

Looking ahead, further innovations in materials, software, and robotics will enhance the
capabilities of 3D printing, enabling even larger and more intricate molds to be produced.
As costs decrease, the barriers to entry will fall, and more construction companies will have
the opportunity to adopt this transformative technology.

Conclusion

Large-format robotic 3D printing is poised to revolutionize the production of concrete
molds in the construction industry. By enabling faster, more cost-effective, and
sustainable production, 3D printing allows architects and engineers to push the boundaries
of design, creating structures that were once considered too complex or expensive. The
ability to produce molds with minimal waste and locally sourced, recycled materials
positions 3D printing as a key enabler of sustainable construction practices.

As the industry continues to innovate and embrace these new technologies, the future of
construction will be marked by greater efficiency, design freedom, and environmental
responsibility.

If your company is looking to adopt this cutting-edge technology or has questions about its
benefits, please reach out for further information or a consultation.
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