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Overview and State of the Art
ADVANCE Final Workshop
17.6.2025, the HUBB, Brussels

Petr Hradil, VTT Technical Research Centre of Finland

Picture credits: Purkupiha
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Recycling is fast and cheap, but we can do better

Picture credits: Paul Kamrath
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Reuse of building components

Dismountable modular systems can
reduce up to 20 MtCO2/y by reuse and
another 10-20 MtCO2/y by enabling
flexible spaces for sharing, prolonging
lifetime and improving material efficiency.

Model by SITRA (2018)
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Reuse of building components

Reduction of embodied carbon/energy in buildings

• Embodied carbon from materials production is directly
related to their embodied energy. For instance, steel
components, when reused, can save up to 90% of
energy needed for recycling or new material
production.

Reduction of air (and other) pollutants

• Avoided virgin materials production will also
remove all its polluting side streams.
Comprehensive LCA is the tool to
demonstrate such effect.
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Reuse of building components
High potential for replicability

• Design for deconstruction and reuse will become
standardized practice by 2030. The revision of
Eurocodes and CPR is already taking this aspect into
account.

Low construction/retrofitting time and cost

• Modular construction is entirely prefabricated with
regular interfaces and interchangeable elements.
This will not only reduce construction time and
cost but also increase on-site safety.
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Is it profitable?

Public sale of building for demolition,1879
Collection Felixarchief / stad Antwerpen
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• Most of the steel structures
are already dismountable

• Many individual reuse cases
are available to study

• Several business models
have been already tested

Reuse of constructional steel
Picture credits: Purkupiha
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Steel can be reused multiple times

1958 Brussel’s World Fair
1959  ”Zoo-Brücke” in Duisburg
2000  Bridge on A3 motorway

Duisburg Sud

1942 London
1958 Rotterdam
2015 Schiphol
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Steel enables reuse of other materials

Picture credits: Peikko Group

Picture credits: Taros Nova
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Reuse is not always the same

In-situ reuse or
refurbishment

Recycling

Reuse of
constituent
products

Reuse of
components

Relocated
reuse

Picture credits: SCIPicture credits: Paul KamrathPicture credits: NTS
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Reuse is not always the same

Reuse of existing steel
• Not designed for reuse
• Uncertain origin and

quality of the material
• Standardized sections

and connectors
• Environmental savings

now

Design for future reuse
• Designed for reuse
• Material has traceability
• Standardized modules

and joints
• Environmental savings

decades in the future
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EPBD (2024): Life-cycle GWP
· according to EN 15978 + Level(s) or nat. methodologies,
· 2025: EU delegated act, 2026: limit values, 2030: targets

Renovation Passport
· information about improving products’ circularity

ESPR (2024): Digital Product Passport
· substances that hinder circularity of products,
· information/instructions on disassembly and reuse,
· ease of reuse/remanufacturing/refurbishment

CPR (2024): Declaration of Performance and Conformity
· products directly reused should not be subject to CPR
· other reused products: to long-term harmonization
· if the scope of hEN excludes used products, economic
operators can use CPR as if the product was new.

Reuse in EU legislation

Picture credits: Purkupiha
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Circular steel standardisation

EN 1090-1

TS 1090-201

EN 17662

CEN/TC250/SC3/AHG

CEN/TC350/SC1/WG8

CEN/TC350/SC1/WG5

ISO
16739

EN 1090-1
· CE marking of reused steel constituents

TS 1090-201
· testing protocol for reused steel

CEN/TC250/SC3/AHG
· development of design rules for reused steel

EN 17662
· PCR for steel (including reuse)

CEN/TC350/SC1/WG5
· development of circularity assessment

CEN/TC350/SC1/WG8
· development of pre-demolition audit protocol

ISO 16739
· building information modelling (IFC specification)
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RFCS
Dissemination project

https://www.steelconstruct.com/eu-projects/advance/
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• VTT Technical Research Centre of Finland

• European Convention
for Constructional Steelwork

• Finnish Constructional Steelwork Association

• Bauforumstahl

• British Constructional Steelwork Association

• CTICM, France

• ArcelorMittal

• Purkupiha Group

• University Politehnica Timisoara

• Univeristy of Coimbra

• RWTH Aachen University

• Czech Technical University in Prague
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• Provide guidance for reuse of existing components or structures and
design of new ones, introduce recommendations for product/waste
status and material testing protocol for re-certification of steel
products in the updated Recommendations for Reuse

• Support declaration of the environmental benefits of steel reuse
implemented in the mobile LCA app and web tool

• Increase awareness about the alternative end-of-life options for
constructional steel and steel-based products

• Identify the possibilities and roadmaps for scaling up the outcomes of
the background projects beyond their original focus area

ADVANCE objectives
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Background projects
• 2006: Facilitating Greater Reuse

and Recycling of Structural Steel in
the Construction and Demolition
Process Methodologies

• 2013: Sustainable building project
in steel (SB STEEL)

• 2014: Large Valorisation on
Sustainability of Steel Structures
(LVS3)

• 2019: Reuse and demountability
using steel structures and the
circular economy (REDUCE)

• 2023: Delivering Innovative Steel
Reuse Project (DISRUPT)
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Background projects

Steelwork
manufacturing

& delivery
Products design

& fabrication

Operation
& maintenance

Recovery
(recycling, reuse)

Materials &
conceptual

design

• Design guides

• Methodologies

• Protocols

• Case studies

Picture credits: Purkupiha
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Definition of product and waste

For a brief moment
becomes waste
according to EN 15978
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Reusability index

𝑟 =෍𝜌𝑖𝑤𝑖 𝑅 =
∑𝑚𝑖𝑟𝑖
∑𝑚𝑖

Component
Weighting factor for
each performance

category (%)

Performance assessment
result (%)

Building

Component mass (t)

Technical reusability (similar principle to BRE Design for Deconstruction)

𝐸 =
∑𝑚𝑖𝑒𝑖
∑𝑚𝑖

𝑒 = 𝑃 𝑐1 ∩ 𝑐2 ∩⋯ 𝑛

Criteria (e.g. span, height,
floor area)

Number of new
buildings in the

selected area and time
span

Economic prospect (complementary score based on building statistics)

Component Building
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Pre-deconstruction audit
and deconstruction protocols

Picture credits: Purkupiha

1.1 Description of the building
1.1.1 Building description ………………………………………………….………………………..
1.1.2 Address, site number …………………………………………………………………………
1.1.3 Year of steelwork fabrication …………………………………….…………………………..
1.1.4 Floor area ……………………………………………………………………………………..
1.1.5 Main dimensions ……………………………………………………….……………………...
1.1.6 Envelope ………………………………………………………………….…………...............
1.1.7 Crane (description, type, tonnage)…………………………………………………..............
1.1.8 Steelwork is already deconstructed                  yes / no

1.2 Purpose of the deconstruction (if 1.1.8 is yes)
………………………………………………………………………………………………………………………

1.3 Description of the future use of deconstructed components (if known)
………………………………………………………………………………………………………………………

1.4 Building owner (name, address, e-mail, phone)
………………………………………………………………………………………………………………………

1.5 Information about the auditor (name, address, e-mail, phone, certification(s))
………………………………………………………………………………………………………………………

1.6 Information about the demolition/deconstruction company (if known)
………………………………………………………………………………………………………………………

1.7 Building documentation and drawings

 1.7.1 Design documentation yes / no

 1.7.2 Fabrication documentation yes / no

 1.7.3 Documentation of use and inspection reports yes / no

1.8 Certification

 1.8.1 Mill certificates of delivered steel yes / no

 1.8.2 CE marking of delivered steel products or steelwork yes / no

 1.8.3 Other certification:  …………………………………………………………………………………..

• Templates
• Checklists
• etc.
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New scanning and deconstruction
techniques

Picture credits: Paul Kamrath Picture credits: Paul Kamrath
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Testing protocol
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New material testing methods

Load-deflection
diagram

Yield and tensile strength
from EN15627

Full material model using
reverse FEM calculation
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New solutions for envelopes
Smart Flashing Connector

Overcladding

Picture credits: RWTH

Picture credits: RWTH

Picture credits: RWTH
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• based on PROGRESS
guide for single storey
buildings

• extended to cover all
constructional steel

• updated to reflect new
standards and
regulations

European Recommendations
for Reuse of Reclaimed Steel Products
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LCA methodology

EN 15804+A2:2019 World Steel Association
Guide (2024)
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LCA methodology

• Pre-designed steel hall from PRECASTEEL1

• EPD data from Ruukki Construction2

• LCA includes steelwork, concrete slab and foundations, envelope,
windows and doors3

1 http://www.unav.es/Precasteel/
2 https://cdn.ruukki.com/docs/
3 S. Vares, P. Hradil, M. Sansom, V. Ungureanu, Economic potential and environmental impacts of reused
steel structures, Structure and Infrastructure Engineering, September 2019
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• based on BUILDINGS LCA
mobile app
https://apps.apple.com/us/ap
p/buildings-lca/id553002291

• extended to cover reuse of
components and include BIM
inputs

• ported to web server (to be
accessed from the browser),
possible API access

• updated to reflect new
methodologies

LCA mobile app + web tool
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Brochures
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• 6 local workshops (FI, FR, DE, CZ, PT, RO)

• Final workshop in Brussels

• Introduction of the book LCA calculation app

• Sharing experiences, collecting feedback

• Distribution of brochure

Workshops
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Factsheets

Picture credits: ArcelorMittal

detailed description of
the steel reuse projects
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Reuse of offshore assets in construction

Module M4W of Brent Delta Sweco apartment building,
Sandefjord, Norway
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Relocation of industrial halls and warehouses
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Relocation of industrial
halls and warehouses

Relocation and conversion
of old hangars
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Reuse of other structures Partial reuse
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Reuse of constituent products in multistorey buildings
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Reuse of constituent products in other projects
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Reuse of secondary
structure and envelope

Major refurbishment
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Conversion of primary
structure into a multi-
storey building

Changing the general
purpose of the building
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S-Market Urjala, Finland
Deconstruction and reassembly
of a steel structure in a new location

The owner of the retail stores chain decided to replace a
building in Tampere with a larger one. At the same time,
the need for a new grocery store emerged only 60 km
away creating the opportunity for relocated reuse.
New design was based on available building frame

Main features
• Degree of reuse steel frame (columns, main girders,

cross girders) and roof profiles 100% reused.
• In-situ fire protection of frame with intumescent coating
• New plinth and wall structures, new bay for the small

storage part.
• About 10% saving in total construction costs due to

reusing of steel structures
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CONTACT US:

THANK YOU !

petr.hradil@vtt.fi
https://www.steelconstruct.com/eu-projects/advance/
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Reuse is not a compromise on structural safety!


