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3D-Printed Steel Connectors Set to Make the 
Construction Industry More Sustainable

Researchers at the University of Aberdeen in Scotland are creating 
3D-printed, reusable steel connectors that will make buildings easier to 
reuse, adapt and recycle, reducing demolition.

Modular construction is increas-
ing worldwide, spurred by the 

demand for quick-to-erect and sus-
tainable buildings. The market is 
forecast to grow from US$100.77 bil-
lion in 2026 to US$175.64 billion by 
2034, dominated by Asia Pacific 
making up 45.40% of the current 
market.

Consequently, this has pushed up 
demand for construction parts that 
make modular buildings faster to 
assemble and, when they reach the 
end of their useful life, easy to take 
apart.

To meet this need, a team of 
researchers at the University of 
Aberdeen in Scotland, in collabora-
tion with Politecnico di Milano in 
Italy, have looked at how 3D steel 
printing technology can be applied 
at scale to enable the construction 

industry to build more efficiently, 
reduce waste and develop a more 
sustainable, circular future. The 
team is bringing together expertise 
in structural and architectural engi-
neering, advanced manufacturing 
and cold-formed steel systems.

The concept originated in 2023 
and was developed through the 
work of the University of Aberdeen’s 
Ph.D. student Ehsan Bakhshivand. 
It was funded by the School of 
Engineering in collaboration with 
Professor Ornella Iuorio, with 
additional support from Professor 
Barbara Previtali and her team 
at Politecnico di Milano. The ini-
tial prototypes and 3D steel print-
ing were carried out at AS_Lab 
and AddMe Lab in Politecnico di 
Milano.
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The World Steel Association 
(worldsteel), headquartered in 
Brussels, Belgium, is one of the 
largest industry associations 
in the world, with members in 
every major steel-producing 
country. Its members represent 
around 85% of global steel 
production.

This monthly column features  
steelStories from worldsteel, 
covering automotive, 
construction and building, 
infrastructure, and innovation.

This and other stories are 
available at  
www.worldsteel.org/media/
steel-stories.
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Alireza Bagheri, a senior lecturer in engineering at the 
University of Aberdeen, said: “The aim of our research 
is to build homes and structures in a smarter, more sus-
tainable way. The 3D-printed steel connectors we have 
developed enable buildings to be assembled, adapted 
and reused with ease, overcoming the limitations of tra-
ditional mechanical connections and showing that low-
waste, circular construction is achievable with today’s 
technology. This research provides a practical alternative.

“By designing connectors that allow lightweight steel 
buildings to be quickly assembled and fully disassembled 
without damaging components, the work supports fast-
er, more efficient construction, reduces material waste, 
increases adaptability and building lifespan and lowers 
overall environmental impact.”

Steel Was the Go-To Material for the 
Reusable Connectors
Bagheri said that steel was the natural choice of material 
because the connectors are manufactured directly onto 
steel substrates. “Using the same material ensures metal-
lurgical compatibility, structural continuity and efficient 
load transfer,” he explained.

“Steel provides the strength, stiffness and ductility 
required for compact, fully demountable connections. 

At the same time, metal additive manufacturing offers 
unprecedented geometric freedom, automation poten-
tial and the ability to tailor load transfer, stiffness and 
even failure modes. Crucially, steel’s inherent reusability 
makes it ideal for fast assembly and repeated disassembly, 
supporting a genuinely circular construction model.”

The researchers say the project offers a scalable route 
towards a future in which buildings are treated as long-
term resources rather than disposable products. Bagheri 
added, “This approach is entirely new. No existing con-
struction system currently combines metal 3D-printed 
connectors with cold-formed lightweight steel to enable 
rapid, automated assembly and complete disassembly for 
reuse.

“A major technical innovation has been developing a 
method to print directly onto very thin steel substrates, 
typically 1 to 3 mm thick, which significantly reduces 
distortion or residual stress. This breakthrough has been 
central to making the technology structurally feasible 
and suitable for real-world construction.”

Steel is positioning itself to have a major role in modu-
lar steel construction. � ✦
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