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GLOBAL STATUS REPORT
FOR BUILDINGS AND CONSTRUCTION

United Nations Environment Programme (2021).
2021 Global Status Report for Buildings and Construction
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prolonging lifespan — adaptive reuse Urban Mining Design

—
reusing steel structural elements

N SE N

LIFE CYCLE

THINKING

recycling steel from dismantled buildings

%;\‘ Recycling of steel
& i *“é preserve the value of products

Steel production
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» direct reuse provides more environmental benefits (reduction GHG emissions) with respect to recycling

» steel preserves indefinitely its mechanical properties and physical qualities
o _ . steel reuse
* when building reaches end of life cycle, much of steelwork components can be reused directly

e steel structures made of elements assembled through mechanical connections which facilitate dismantling and recovery

steel recycle steel reuse
steel beam 2 scraps =2 steel element a steel beam remains a steel beam

https://corporate.arcelormittal.com/about/making-steel A
ArcelorMittal
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obsolete industrial sheds and warehouses in abandoned areas (3%, 9000 km?)
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barriers to reuse

* limited availability of computational tools for designers \/

design

* lack of harmonised design rules for reused components

* uncertainty on mechanical properties of reclaimed members

* difficulty of assessing residual geometric and structural characteristics

» stock definition (temporal and regional variability) and design dependence

additional barriers

. . e quality testing protocol
supply chain, connecting  certification / liability

reuse platforms, new design projects * inspection procedures
 economic feasibility
» stock management / reuse market
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. design rules and codes
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Ei § European Joint Resoarch Contre
= Commission

Guidance on establishing
European rules for the design

TECHNICAL SPECIFICATION

CEN/TS 1090-201

October 2024

of reclaimed steel components
for reuse

Bartoch, H_ Eyben.F. Voshel . Knobloch M, Feldmamn, M, Srostmern, R. Charber, M. Huzzon, W.
Beyer, & Braendeup, €. Rauch, M, Kyvelou 0, Scianetta F
Edtox Deron 5.
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Storage

4
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- |

Input from Industry
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Input from industry
and/or Authorities

Elena Mele
Universita de

Structural Modification /
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8 Installation ™«
gli Studi a1 Napol Federico T — DIpartimento di Strutture per ringegneria e I' Architettura

EUROCODES

EN 1993

Design
of steel
structures




fnic\ economia circolare nell’ingegneria civile — riutilizzo degli elementi strutturali in acciaio

FEDERAZIONE NAZIONALE
INGEGNERIA CIVILE

kl I/‘ —
supply chain and business models
1 England Netherlands S

5 stockholder donor - recipient
O John Lawrie

‘.3/;’ - A
Sy TUBULARS
) sl

Horapage » Brmrrcn . [EETIEDETETTE)

Reused Steglb. emr
Stockmatcher ,

—

CcoT l

CLEVELAND STEEL & TUBES LTD

Dismissione del donatore e
Dismissione progettazione del ricevente

®* Ma nagement, testing, Nuovo /\ Recupero effettuato /

edificio da aziende
certification, marketing tonc:

che acquistanoil ~ Nuovo
recipient

* single case studies
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availability of material does not automatically translate into actual reuse potential

» state of conservation of elements

* residual mechanical properties of material
 degree of corrosion and corresponding residual cross-section technical feasibility:
e possible presence of fatigue damage pre-demolition audit
e connection systems

* expected losses due to dismantling operations

economic impact of:
* selective deconstruction, transport, inspection economic feasibility:

* possible cutting or reconditioning, protective treatments logistics and supply chain
* reuse potential in local markets

all these factors strongly influence whether a stock of reclaimed steel members can
be considered suitable, convenient, and reliable for future structural applications
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special attention should be paid to the first crucial decision-making stage
whether an existing structure should be selectively dismantled for reuse or simply demolished and recycled
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assessment of the stock: steel reuse as a decommissioning problem

conventional demolition vs selective deconstruction vs reuse vs recycling vs hybrid strategies
- supported by component-level and condition-aware information

guantity, member typology, residual length, condition, economic feasibility, environmental
benefit, and possible compatibility with multiple future applications

stock assessment: reuse strategy should be technically feasible, economically convenient,
and environmentally beneficial under different damage, deconstruction, and future-use
scenarios
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Making Reuse Happen

European Green Deal

resource-efficient and competitive economy, with
economic growth decoupled from resource consumption

progettare per e con il riuso:

strumenti e metodi decisionali per la valutazione
economica e ambientale di strategie strutturali circolari

Elena Mele
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Real donor structures = drawings, information, design
documents

Not real, but realistic structures, representative of specific
construction periods, industrial typologies, locations and/or
design practices
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reuse aesthetics: reuse and reassembly for new structures, new forms, new beauty
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Here we come, Here we rise and Shine
Brent Cross Town Substation, London. Arup.
Wrap: 52-m-long, 21-m-high artwork. from public infrastructure to public art:
London-based artist Lakwena and architects IF_DO Bettina Pousttchi: Vertical Highways sculpture, NYC
steel guardrails become urban art at Rockefeller center
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we can make a difference

it’s a fantastic time to be a building designer — we are some of the few people on
earth with the opportunity to make significant reductions in carbon emissions

Will Arnold

Head of Climate Action of The Institution of Structural Engineers
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