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Welcome to the summer 2026 

issue of ISS-NTUA Newsletter! 
 

Dear students, colleagues, alumni and friends, 

As the academic year is near its end and everyone is preparing for a well-deserved 
summer break, our team at ISS-NTUA is excited to present to you some of our recent 
news and accomplishments.  

During the last semester, we were delighted to welcome at ISS Konstantinos Daniel 
Tsavdaridis as a new faculty member. Kostas's research focuses on the behaviour, 
design, optimisation and resilience of steel and composite structures, with emphasis 
on perforated beams, composite slabs and long-span floor systems, modular and 
demountable structures, seismic-resistant connections, and the use of artificial 
intelligence, digital tools and circular economy methods for the reuse of structural 
steel. In his work, he combines large-scale experimental testing, advanced finite 
element simulations, software development, product certification and industrial 
application. We look forward to working with him to advance steel structures in 
Greece and internationally. 

We hope that you will enjoy reading the Newsletter and we wish you all a productive 
and enjoyable academic semester, hoping to see you at one of our upcoming 
activities. 

Charis Gantes 

The first two articles of the present issue of our bi-annual Newsletter focus on the 
assessment of existing steel structures, an issue which is at the core of ISS activities in 
recent years. Vasiliki Vorou, Vasileios Papavasileiou, Charis Gantes, Xenofon Lignos, 
George Piniotis and Grigorios Bertakis present destructive and non-destructive testing 
that was carried out on two frames of an old 213m long Bailey bridge over Axios river, 
which was dismantled by the Hellenic Army Corps of Engineers to be reused at a new 
location. Vasileios Melissianos, Xenofon Lignos, Spyros Papavieros, Stelios Katsatsidis, 
Konstantinos Mantas and Dimitrios Vamvatsikos report on the frequency-based 
estimation of cable tension and damping in the Evripos cable-stayed bridge, based on 
measurements they performed over the last months.  

Then, in a feature article, Dr. Stefanos Gkatzogiannis, inspired by the anniversary of 
75 years since the Treaty of Paris that established the European Coal and Steel 
Community, writes on steel and the European vision, looking at some of the landmark 
steel structures that have shaped Europe over the last 75 years and discussing where 
steel stands in Europe today, through a selection of contemporary facts and 
reflections.  
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VISIT TO ASSO SUBSEA FACILITIES 

On April 27, 2026 Prof. Charis Gantes 
and a group of undergraduate, 
postgraduate and doctoral students 
visited the facilities of Asso.subsea, in 
Elefsina, near Athens. Since 1985, the 
company has been the leading 
contractor for all Greek-related cable 
projects for both land and sea works. 
Specializing in submarine cable 
installation, protection, repair, and 
support operations, Asso.subsea has 
established a constantly updated long 
track record of participation, not only in 
domestic but also in worldwide 
projects. 
 
Asso.subsea representing different 
branches of the company presented 
technical and organizational aspect of 
their activities and specific projects. 
Then, a tour of the workshop took 
place, during which it was highlighted 
how the design and fabrication teams 
support the operations in the field. 

LECTURES 

The Institute of Steel Structures at NTUA in cooperation with the Hellenic Steel Structures Research Society 
continued the tradition of organizing lectures addressed to students and practicing engineers, recently hosting 
two distinguished NTUA Civil Engineering alumni, one from the design and one from the academic sector:   
 
On May 21, 2026, Ioannis Perikleous, C.E.O of A. J. Pericleous L.L.C. a structural design and consulting firm 
established in Limassol Cyprus, delivered a lecture entitled “Design and construction challenges of tall buildings 
in seismic areas”, presenting valuable insight into the challenges associated with such projects in different parts 
of the world.  

 
On June 2, 2026, Dr. Loukas Kalivokas, the Brunswick-Abernathy Regents Professor in Soil Dynamics and 
Geotechnical Engineering at the Fariborz Maseeh Department of Civil, Architectural and Environmental 
Engineering, and the Oden Institute for Computational Engineering and Sciences, at the University of Texas at 
Austin, presented a lecture “on the inverse design of metamaterials and wave-shielding metasurfaces”, 
emphasizing  wave-steering and wave-shielding applications. 
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OPEN LABS 2026 

From 16th to 19th March 2026 NTUA organized for the second consecutive 
year "Open Labs 2026", inviting students, young people and all citizens to a 
unique experience of getting to know the world of modern science, 
research and technology, in the biggest organized visit ever held at a Greek 
university. Visitors had the opportunity to get to know the emblematic 
laboratories of the University, the 
places where ideas are born, 
innovation is cultivated, the future of 
science is shaped, and also, to 
discover the strong dynamics of the 
NTUA scientific community. The 
Institute of Steel Structures 
participated in this action this year as 
well, opening its facilities, with the 
contribution of all the staff members. 
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11th National Conference on Metal Structures 
 

The Metal Structures Research Society (MSRS) and the Central Macedonia Regional Department of the Technical 
Chamber of Greece organize the 11th Hellenic National Conference on Metal Structures that will take place on 9-10 
October 2026, at the Thessaloniki Concert Hall. The Conference will be a meeting point for engineers and researchers 
in the field of steel and composite structures from universities and research centers in Greece and abroad, as well as 
from the design and construction industry. Original research works, remarkable technical projects as well as modern 
methods of design, fabrication and erection of steel and composite structures will be presented by distinguished 
engineers in the field. 
 
Conference topics include: 
• Original research works in the broader field of steel and composite structures. 
• Strength, stability, fatigue, serviceability, durability. 
• Connections. 
• Seismic-resistant and dynamic behavior of steel and composite structures. 
• Original methods in the design, fabrication and erection of steel and composite structures. 
• Remarkable steel construction projects (residential and office buildings, industrial buildings, bridges, masts and 

towers, tanks and silos, chimneys, thin-walled structures, long-span structures, stadiums, athletic facilities, special 
projects). 

• Behavior in fire conditions. 
• Sustainability of steel structures. 
• Regulations and specifications. 
• Steel structures and architecture. 

 
INVITED SPEAKERS 

Charalampos Baniotopoulos, Professor em., University of Birmingham, UK & AUTh, Greece  
Hans Fagerhaug, Managing director, NRS AS, Oslo, Norway 
Tzvetan Georgiev, Associate Professor, UACG Sofia, Bulgaria  
Martin Mensinger, Professor, TU München, Germany  
Adrian Parkinson, Structural Engineer, Partner, Foster + Partners, UK  
Davor Skejic, Professor, University of Zagreb, Croatia  
Aris Theodorou, Structural Engineer AUTH, MSc, CEO & Founder SDENG Engineering Bureau 
Cem Topkaya, Professor, Middle East Technical University, Türkiye  
Yue Yang, Deputy Director, Aluminum Structural Engineering Research Institute (AAR) & TAL, China 
 
More information is available at the conference web site: http://www.eeme.ntua.gr/project/11hncms/ 

Thessaloniki Concert Hall                                                               
9-10 October 2026 
 

http://www.eeme.ntua.gr/project/11hncms/
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Dismantling and laboratory assessment of 
an old Bailey bridge over the Axios River 
 

Bailey bridges are among the most recognizable 
examples of modular steel bridge systems. Their 
components can be combined in different 
arrangements depending on the required spans and 
loading conditions. Although conceived as temporary 
structures many of them have remained in use for 
several decades. This long service life makes their 
inspection and assessment particularly important, 
especially when dismantling, maintenance or possible 
reuse of their components is considered. A 
characteristic example is the old Bailey bridge over the 
Axios River in northern Greece (Fig. 1). The bridge was 
originally erected in 1959 and remained part of the road 
network until its replacement by a reinforced concrete 
bridge in 2000. In 2024, it was finally dismantled by the 

Hellenic Army Corps of Engineers, offering a valuable 
opportunity to document the dismantling process and 
to evaluate selected structural components under 
laboratory conditions. 
 
The bridge had a total length of 213.4 m and consisted 
of eight typical spans of 21.34 m and one central span 
of 42.67 m. Structurally, it was a Triple-Single Bailey 
configuration, with three truss panels arranged side-by-
side across the width and a single panel height. The 
planning of the dismantling operation was heavily 
influenced by the extended central span, as well as the 
uncertain structural condition of several intermediate 
riverbed piers. 

Before the main dismantling operation, 
the surrounding area was cleared of 
dense vegetation to allow access and 
safe monitoring of the bridge. Selected 
secondary members were then 
removed in order to reduce the self-
weight of the structure during its 
longitudinal launching.  
 

 
 
Fig. 1  General view of the old Bailey bridge 
over the Axios River in northern Greece 

 
One of the most interesting aspects of the operation 
was the use of temporary floating supports, 
constructing of Bailey elements and placed on 
RIBBON-type rafts (Fig. 2). They were positioned 
under critical regions of the bridge to transfer part of 
the vertical loads away from piers that were 
considered unsuitable or uncertain for temporary 
support. Their level was adjusted via buoyancy 
control, achieved by controlled filling and emptying of 
the rafts with water. 

 
 
Fig. 2  Temporary floating supports made of Bailey 
elements placed on RIBBON-type rafts 
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After preparation, the bridge was lifted using hydraulic 
jacks and placed onto rollers. Longitudinal launching 
over both fixed rollers and temporary floating supports 
was then carried out using a CAT D7H bulldozer (Fig. 3). 
As the structure gradually reached the riverbank and 
the risk of excessive deformation or instability was 
reduced, the floating supports were progressively 
removed.  
 
The dismantling process showed that removing an old 
modular steel bridge is a complex operation and not 
simply the reverse of its original erection, as it dictated 
by member degradation, pier conditions and temporary 
load paths. To evaluate this, a numerical model of the 
bridge was developed using SOFiSTiK 2026. Several 
stages of the launching process were examined, 
including the initial condition and critical intermediate 
configurations with different support arrangements 
(Fig. 4). The analysis helped to understand the global 

response of the bridge during temporary support 
conditions and confirmed the importance of the floating 
supports in reducing unfavorable structural 
configurations.   
 

 

Fig. 3  Longitudinal launching of the Bailey bridge towards 
the riverbank 

 
 

 

 
 
 
 
 
Fig. 4  Graphical 
representation of 
critical dismantling 
stages 

 

Following dismantling, two Bailey truss panels were 
transferred to the Institute of Steel Structures at NTUA 
for laboratory assessment (Fig. 5). The objective was not 
only to observe their external condition, but also to 
investigate parameters that are relevant for possible 
future reuse. The assessment included visual inspection, 

microscopic observation of corroded areas, coating 
thickness measurements, pull-off tests of the protective 
coating, visual inspection of welds and pin connection 
regions, magnetic particle testing, Leeb hardness 
measurements and tensile testing. 

 

 
Fig. 5  Bailey truss panels transferred to the laboratory for condition assessment 

 
The visual inspection showed non-uniform corrosion 
across the members. More severe degradation was 

observed in areas where the protective coating had 
been damaged, near edges, and at locations where 
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moisture or debris could be retained. Microscopic 
observations, in areas where local corrosion was 
sufficiently advanced, were used to better document its 
morphology and to support the visual findings. 
 
The condition of the protective coating was also 
investigated. Coating thickness measurements 
indicated a non-uniform protection system, possibly 

due to differences in the original application or to later 
local maintenance interventions. Pull-off tests were 
then performed to assess the adhesion of the coating to 
the steel substrate (Fig. 6). The measured adhesion 
values ranged approximately from 6.7 to 9.0 MPa, with 
failure modes occurring within the coating layers rather 
than at steel substrate. 

 

 
Fig. 6  Pull-off testing of the protective coating on a Bailey panel member 

 
Particular attention was also given to critical load-
transfer regions, specifically welds and pin connections. 
Visual inspection and magnetic particle testing were 
performed (Fig. 7) to identify surface or near-surface 
discontinuities that may not be clearly visible during 
simple macroscopic inspection. Such checks are 
essential when old modular steel components are 
considered for reuse, because small defects or local 
deterioration at connection regions may significantly 
affect their future structural performance. 

 
 
 

Finally, Leeb hardness measurements and tensile tests 
were performed on representative locations of the 
panels. Although hardness testing provided a non-
destructive preliminary assessment, the tensile results 
revealed that it underestimated the actual tensile 
strength. Overall, the measurements revealed 
heterogeneity in material’s mechanical properties along 
with indications of localized steel aging.  
 
The Axios Bailey bridge case study highlights the value 
of combining field documentation, numerical modelling 
and laboratory testing when dealing with old modular 
steel bridges. Overall, the project demonstrates that old 
Bailey bridge components may still have potential for 
reuse, provided that a systematic assessment is carried 
out before any new application. Beyond the specific 
case of the Axios River bridge, the work contributes to a 
broader methodology for the evaluation of ageing 
modular steel bridge systems, which remain valuable 
assets for emergency response, temporary crossings 
and infrastructure resilience. 
 

by Vasiliki Vorou, Vasileios D. Papavasileiou,  
Charis Gantes, Xenofon Lignos,  

George Piniotis and Grigorios Bertakis 
 

 

Fig. 7  Magnetic particle testing of selected welded and 
connection regions 
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Frequency-based estimation of cable 
tension and damping in the Evripos  
cable-stayed bridge 
 
The New Evripos Bridge (Fig. 1) is the first cable-stayed 
bridge constructed in Greece to connect the mainland 
to the island of Evia over the Evripos Strait. 
Construction commenced in 1985 and was completed 
in 1993. The bridge accommodates two traffic lanes 
(one in each direction) and two pedestrian sidewalks. 
Its total length is approximately 695 m. The central 
cable-stayed portion consists of three spans, measuring 

90 m, 215 m, and 90 m, respectively, and is supported 
by two pylons, each approximately 90 m high. The 
bridge cable system comprises 144 cables (128 deck-
stay and 16 back-stay) arranged in two inclined 
suspended planes (right/southern and left/northern). 
Each cable consists of 7 to 20 parallel strands of Ø6’’ 
diameter, grade St 1670/1860, housed within HDPE 
ducts, filled with cementitious grout. 

 

 
 

 
Fig. 2  On-site vibration measurements during the night 
 

The Institute of Steel Structures at NTUA was granted a 
project in December 2025 to measure the 
eigenfrequencies of selected cables of the New Evripos 
Bridge and then calculate the tension force, 
eigenperiod, and damping of the cables. Cable vibration 

measurements were conducted at night to 
accommodate traffic management requirements and 
achieve light-traffic conditions (Fig. 2). Nighttime 
testing was selected to minimize the influence of 
temperature fluctuations, which are generally less 
pronounced than during daytime conditions. 
Moreover, the cross-ties were removed to ensure that 
each cable could vibrate independently, exhibiting a 
distinct dynamic response. Vibration measurement of 
the cables was performed using two triaxial 
accelerometers (Fig. 3) installed at one-third and one-
half of the cable length. The cable was manually excited 
at roughly its mid-length with hand force and out-of-
plane to clearly record its dynamic response using in-
situ data acquisition (Fig. 4). Five measurements with 
imposed excitation and one ambient vibration 
measurement were performed, each with a recording 

Fig. 1  
The New Evripos  
cable-stayed 
bridge over the 
Evripos Strait 
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duration of 300s. Data processing was carried out in the 
LabVIEW environment. The eigenfrequency of each 
measurement was determined by processing the 
acceleration time history and computing the power 
spectral density (PSD), which represents the vibrating 
cable's response in the frequency domain. The 
objective was to identify the cable’s natural modes as 
distinct spectral peaks in the frequency domain (e.g., 
Fig. 5).  
 

 
Fig. 3  Accelerometer mounted on a cable  

The PSD was computed using the Welch method, which 
forms an averaged spectrum from short segments of 
the acceleration history over a specified frequency 
range. The taut-string method was applied to compute 
the cable tension, which depends on the 
eigenfrequency, the vibrating length, and the cable's 
linear mass.   
 

 
Fig. 4  Data acquisition of measurements 

 

 

 
Fig. 5  Power spectral density of a back-stay cable 

 
Fig. 6  Graphical representation of damping calculation using Hilbert transformation for a back-stay cable 

 

 

Finally, assuming the cable 
behaves as a taut string, 
damping was estimated from 
the decay of vibrations after the 
imposed excitation using the 
Hilbert transform. In this 
approach, the cable response is 
approximated as a decaying 
harmonic motion. The 
application of the Hilbert 
transform yields an analytical 
signal whose magnitude 
corresponds to the amplitude 
enveloped and describes the 
time evolution of the amplitude 
decay (e.g., Fig. 6). 

by Vasileios E. Melissianos, Xenofon Lignos,  
Spyros Papavieros, Stelios Katsatsidis,  

Konstantinos Mantas and Dimitrios Vamvatsikos 

S T R U C T U R A L  C O N D I T I O N  A S S E S S M E N T  
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Steel and the European vision: 75 years 
since the Treaty of Paris  
 
On 18 April 2026, Europe marked the 75th anniversary of 
the Treaty of Paris, signed in 1951, which established 
the European Coal and Steel Community and placed coal 
and steel at the very foundation of European 
integration. Conceived in the aftermath of war, the 
Community transformed two strategic industrial 
resources into shared European assets, laying the 
groundwork for cooperation, reconstruction, free 
commerce, shared academic research and economic 
stability across the continent, eventually contributing to 
the birth of the European Union itself. Honouring this 
diamond-jubilee milestone, the present article looks at 
some of the landmark steel structures that have shaped 
Europe over the last 75 years and discusses where steel 
stands in Europe today, through a selection of 
contemporary facts and reflections. Key milestones 
along this path, from the 1950s to the present day, are 
highlighted in Fig. 1. 
 
75 Years of Steel Structures in a United Europe 
Bridges, railway stations, airports, stadiums, exhibition 
halls, towers, wind turbines and high-rise buildings tell 
a parallel story of the European project over the last 75 
years. Steel, which before and during the world wars 

had often been associated with armament and 
industrial rivalry, became a material expression of 
mobility, openness, technological ambition and 
architectural progress. This transformation was 
beautifully symbolized by the construction of the 
Atomium in Brussels for Expo 58, where the crystalline 
structure of iron was transformed into an architectural 
icon of scientific optimism and European renewal, 
rather than an instrument of conflict.  
 
In the first decades after 1951, steel was closely linked 
with reconstruction and industrial recovery. Europe 
needed bridges, railway structures, factories, ports and 
industrial halls to serve the needs of its citizens, and 
steel offered speed, reliability and industrialised 
fabrication. The Forth Road Bridge in Scotland, opened 
in 1964, illustrates the ambition of European bridge 
engineering in this period, while steel industrial halls 
became part of the landscape of post-war 
manufacturing expansion. 
 
By the 1970s and 1980s, steel increasingly became a 
material of long spans, lightweight roofs and 
architectural expression. Large public structures such as 

Fig. 1  From coal and steel to today’s EU – key milestones 
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exhibition halls, stadiums and cultural buildings used 
steel not only for efficiency, but also for spatial and 
visual impact. The Olympic Stadium in Munich, 
completed for the 1972 Olympic Games, remains one of 
the most recognisable examples of this period, with its 
cable-net roof expressing transparency, openness and 
engineering lightness. Emerging from the synthesis of 
expertise of prominent architects and engineers, 
including Günter Behnisch, Frei Otto, Fritz Leonhardt, 
Jörg Schlaich, John Argyris and Klaus Linkwitz, the 
stadium symbolized the rebirth of the Federal Republic 
of Germany and its aspiration toward transparency and 
openness to the rest of the world. 
  
The 1990s and 2000s brought a new wave of European 
mobility infrastructure. Airports, railway stations, 
bridges and stadiums reflected a continent becoming 
more connected. The Vasco da Gama Bridge in Lisbon, 
opened in 1998, symbolised regional cohesion and 
large-scale civil engineering ambition. Projects such as 
Berlin Hauptbahnhof, opened in 2006, demonstrated 
the role of steel and glass in creating transparent 
transport spaces for a mobile Europe, while steel-
concrete composite construction became increasingly 
important in bridges and multi-storey buildings. 
 
In the 2010s and 2020s, steel design has been reshaped 
by sustainability, digital modelling, prefabrication and 
hybrid construction. Contemporary structures are 

judged not only by span or elegance, but also by 
material efficiency, adaptability and life cycle 
performance. The Mediopadana High-Speed Railway 
Station in Reggio Emilia, opened in 2013, illustrates this 
recent direction, where repeated steel arches create a 
rhythmic and lightweight landmark for European 
transport infrastructure. In the same period, steel also 
became essential for the infrastructure of the energy 
transition, particularly in wind turbine towers, offshore 
support structures and the industrial facilities required 
for renewable energy production. 
 
Fig. 2 shows some of the above-mentioned structures. 
Further prominent, EU-supported infrastructure 
projects involving major steel components can be found 
in [1]. 
 
EU-Funded Steel Projects in the Hellenic Republic 
The Hellenic Republic signed the Treaty of Accession to 
the European Communities in 1979 and became its 
tenth member on 1 January 1981. Since then, Greece 
has remained an integral part of the European vision. 
European support has been decisive for the 
development of modern Greek infrastructure. Through 
Cohesion Policy, the European Regional Development 
Fund, the Cohesion Fund, the Recovery and Resilience 
Facility and long-term lending from the European 
Investment Bank, Greece has received tens of billions of 
euros for transport, energy, water, environmental and 

Fig. 2  Landmark steel structures in Europe over the last 75 years 
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urban infrastructure, with steel serving as a 
fundamental material in many of these investments. 
 
Among Greek steel-related infrastructure works, the 
Rio–Antirrio Bridge remains one of the clearest 
examples of European-supported engineering ambition. 
Co-financed through EU structural funds and supported 
by long-term lending from the European Investment 
Bank, the bridge combines a multi-span cable-stayed 
system with steel deck elements and has become one of 
the emblematic infrastructure works of modern Greece. 
 
European Research for Steel Structures 
The link between steel and the European project did not 
end with the Treaty of Paris but continued through 
research and innovation. One of the clearest 
institutional continuities from the European Coal and 
Steel Community is the Research Fund for Coal and Steel 
(RFCS), an EU programme supporting research in the 
coal and steel sectors. Funded through the assets and 
revenues of the former ECSC and operating outside the 
Multiannual Financial Framework, the RFCS supports 
projects carried out by universities, research centres 
and private companies [7]. 
 
After the expiry of the ECSC Treaty in 2002, the assets 
assigned to coal and steel research amounted to 
approximately €1.6 billion. Additional contributions 

from new Member States added about €400 million, 
bringing the fund’s asset base to roughly €2 billion [8]. 
The programme remains active today: for 2026, the 
RFCS work programme foresees €111 million in 
commitments, with carried-over funds increasing the 
total call allocation to about €175 million [9]. The 
European Commission has also proposed increasing the 
annual ceiling from €111 million to €200 million and 
accelerating around €800 million of future research and 
innovation investment [10]. 
 
The Institute of Steel Structures of NTUA has also 
benefited from this European research ecosystem. 
Prominent RFCS examples include INNOSEIS, on 
innovative anti-seismic systems for steel and composite 
structures; EQUALJOINTS-PLUS, on pre-qualified steel 
joints for seismic applications; and STEELWAR, on 
advanced steel solutions for rack-supported 
warehouses. Beyond RFCS, the Institute has 
participated in EU-funded projects such as OptArch, 
ADDOPTML, YADES and DYREB, addressing structural 
optimization, additive manufacturing, resilience and 
reconfigurable buildings. Through these activities, 
European research funding has strengthened the 
Institute’s experimental and numerical capacity, 
expanded its international collaborations, and 
transferred new knowledge into publications, doctoral 
research, diploma theses and teaching. 

 

 
Fig. 3  Steel consumption per steel-using sector in the EU27 in 2023 and 2024, redrawn from a figure in [11] 
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Current Status and Future Outlook 
According to EUROFER’s European Steel in Figures 2025, 
the European steel industry remains a major industrial 
pillar, but one operating in a demanding market 
environment. In 2024, EU27 crude steel production 
reached approximately 129.6 million tonnes, 
representing about 7% of world crude steel production, 
with Germany, Italy, Spain and France forming the 
largest producing countries within the Union [11]. 
 
At the same time, steel demand remained under 
pressure. Apparent steel consumption in the EU27 
decreased from 130.1 million tonnes in 2023 to 128.7 
million tonnes in 2024 [11]. Nevertheless, construction 
remained the largest steel-using sector, accounting for 
36.7% of total finished steel demand in 2024, see Fig. 3, 
followed by the automotive industry and mechanical 
engineering [11]. These figures show that, despite 
economic and industrial challenges, steel continues to 
be closely tied to Europe’s productive base and 
especially to the built environment. 
 
However, seen from the perspective of civil engineering, 
this is not only a question of production volume. Steel 
continues to provide the structural basis for bridges, 
transport hubs, industrial buildings, stadiums, towers, 
energy production facilities and composite building 
systems. The challenge for the coming decades is to 
maintain this structural role while responding to the 
demands of decarbonisation, circularity and responsible 
resource use. Research on steel reuse, recycling, life 
extension and the rehabilitation of existing steel 
structures can directly serve the goals of the European 
Green Deal, by reducing material consumption, 
lowering embodied carbon and extending the service 
life of valuable infrastructure. The European vision that 

began with coal and steel therefore remains unfinished: 
it now calls for steel structures that are not only strong 
and elegant, but also sustainable, adaptable and fit for 
the future. 
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