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(Re)Euston - Towards Concrete Reuse at Scale is an innovative study 
into the structural reuse of disused concrete. It is a first step to bridging 

academic research and practice, and is the first time this has been 
attempted at this scale in the UK.

The intention is to prototype ways of recovering disused concrete and 
reusing it another structural application. This is attractive because doing 
so successfully would reduce waste, and result in significant carbon and 

resource savings.

It has the potential to establish a new paradigm for the way we design and 
construct our buildings, a paradigm that is much more in sync with the 

environmental pressures of our time.
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(Re)Euston - Towards Concrete Reuse at Scale  
is a collaboration between the following project partners.
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Concrete is the second-most used material 
on  earth, after water. Carbon and resource 
intensive to produce, it forms the basis of our 
built world.

Yet we have no established ways of reusing or 
recycling concrete waste, even when concrete 
constitutes up to a quarter of all waste in the 
UK.

Our work at Euston Tower aims to prototype 
a method of recovering disused concrete 
slabs and reusing them in another structural 
application. Doing so successfully would 
reduce waste, and result in significant carbon 
and resource savings, applicable globally.

In trialling this, we have extracted a slab 
of in-situ concrete from Euston Tower. We 
have worked with the University of Surrey to 
test the slab's condition and performance, 
and demonstrated that it has the necessary 
performance to be reused in another 
structural application (e.g. floor of an office 
building).

Executive Summary

To our knowledge, this is the first time this 
has been done in the UK.

Acknowledging that such techniques are 
very nascent, there remain questions to 
answer before its implementation at scale 
can be realised. But we are committed to 
exploring these, and have already begun 
working on some of the implementation 
details with the wider supply chain.

This work represents a positive first step 
towards a new paradigm for the way we 
design and construct our buildings, a 
paradigm that is much more in sync with the 
environmental pressures of our time. We 
hope to use it as a starting point to uncover 
the barriers to more mainstream adoption, 
so that we can collaboratively begin to solve 
them.
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Image showing the slab specimen in the process 
of being cut at Euston Tower.
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1.1	 The Challenge 

1.1.1	 The One Third Industry

The buildings sector is known as the one-
third industry. Responsible for 37% of global 
energy-related carbon emissions and 33% of 
global waste, few sectors are more damaging 
to the planet than the construction industry.

It is clear that buildings and cities have a large 
role to play in addressing human-induced 
climate change, perhaps the foremost 
challenge of our time. We need to urgently 
arrest our global carbon emissions, redress 
our relationship with waste, and reduce our 
reliance on raw materials.

And yet, we will continue to build.

Over the next generation, the global building 
footprint is expected to nearly double. The 
International Energy Agency (IEA) estimates 
that the current global building stock of 
240 bnm2 will reach 420 bnm2 by 2050. This 
is roughly equivalent to building another New 
York City every month. For 30 years. 

Doing so will require quantities of materials 
like we’ve never seen. It takes only a fleeting 
consideration of how injurious we have already 
been to our environment, to grasp the scale of 
the challenge.

IEA (2021), Net Zero by 2050, IEA, Paris.  
https://www.iea.org/reports/net-zero-by-2050

240 bnm2

420 bnm2

Estimated area 
of the current 
global building 
stock

Projected area 
of the global 
building stock  
in 2050

Equivalent to  
adding another  
NYC every month

GLOBAL BUILDING STOCK GROWTH
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Image showing the scars we've already left on our 
planet. These are set to grow as we seek virgin 

materials in quantities like we've never seen before. 
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CARBON 
EMISSIONS

What we have to 
do to for climate 
change mitigation

What we need to address 
simultaneously to protect 

our ecosystems

RESOURCE  
USE

  
OUR FUTURE

1.1.2	 Our Circular Future

So we need to change something. We need 
to move rapidly and simultaneously to a low-
carbon and circular economy. An economy 
that generates significantly lower greenhouse 
gas emissions to deliver goods and services 
and, at once, where resources are cycled and 
reused instead of being wasted.

These two concepts — carbon emissions 
and resource use — are inextricably linked. 
Our ability to achieve a low-carbon future at 
scale is predicated on our capacity to address 
resource use. This transition requires new 
paradigms and new methodologies — the sort 
of which we’re exploring here.

TOWARDS A CIRCULAR FUTURE
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1.1.3	 Why Concrete

Our built world comprises a few basic 
elements: steel, aluminium, glass, and 
concrete, among others. We can see a circular 
future for most of these materials. Steel 
and aluminium, like most metals, are widely 
recycled because of their inherent economic 
value. Even glass, though more nascently and 
less attractive economically, is now recycled 
into high-quality building glass, and this is 
expected to become increasingly common.

These established closed-loop recycling 
methods allow us to produce high-quality 
recycled steel, aluminium, and glass with lower 
carbon emissions and less dependence on 
virgin materials. Indeed, current “lower carbon” 
alternatives for most of these basic materials 
rely on exactly such circular economy 
practices.

The exception here is concrete, for which a 
closed-loop recycling future is not yet visible. STEEL ALUMINIUM GLASS CONCRETE

MOST ELEMENTS HAVE A CIRCULAR FUTURE
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1.1.4	 UK Concrete Use

The importance of solving concrete is borne 
out of the numbers.

In the UK, we currently use around 15 Mn 
cubic meters of concrete every year to build 
our houses, offices, roads, bridges, and more. 
Concrete’s versatility — its durability, strength, 
ability to be shaped, and economics — has 
made it the second most consumed material 
on earth, after water. And our obsession 
with concrete is unabating, with the Mineral 
Product Association (MPA) expecting single 
percentage point growth through 2025.
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1.1.5	 UK Concrete Waste

With this much concrete already in circulation, 
it’s little surprise that concrete waste makes 
up nearly a third of all the waste in the UK.

In 2018, the country produced 222 Mt of 
waste, 65 Mt of which came from concrete and 
concrete-like products in construction and 
demolition.

The majority of this discarded concrete (60 Mt 
/ 92%) is sent to recovery, where it is crushed 
down into different types of aggregates. Of the 
remaining concrete waste, 1.5 Mt are sent to 
landfill — which remarkably accounts for 3% 
of all the UK’s landfill waste — 0.5 Mt are sent 
for energy recovery, incineration, or backfilling, 
and 3 Mt are unaccounted for due to variations 
in the datasets.

DEFRA, UK statistics on waste for year 2018 
(Updated 28 June 2023)

MINERAL 
WASTE

TOTAL UK WASTE CONSTRUCTION & 
DEMOTION 

222 Mt
Total waste 

generated in the  
UK in 2018

138 Mt
Waste only from 
Construction & 

Demolition

65 Mt
Mineral waste from 

Construction & 
Demolition

UK CONCRETE WASTE
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65 Mt

0.5 Mt

60 Mt

1.5 Mt
3 Mt

Mineral 
waste from 
Construction 
& Demolition in 
the UK in 2018

Energy 
recovery, 
incineration, 
and backfilling

Mineral waste 
sent to recovery 
(but excluding 
backfilling)

Mineral waste 
deposited onto 
or into landfill

Mineral waste 
unaccounted for 
in final treatment 
method

Typically “recycled” 
into aggregates of  
different types

3% of all UK 
landfill waste

UK CONCRETE WASTE

DEFRA, UK statistics on waste for year 2018 
(Updated 28 June 2023)
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1.1.6	 Concrete End of Life Routes

These recovery waste streams — whether 
crushing for sub-base, fill, or aggregates — are 
commonly referred to as “recycling”. However, 
because the ensuing material is of a lower 
quality or value than the original, this process 
is better denominated as “downcycling”. 
Due to its irreversible nature, downcycling 
is considered part of a spiral economy, and 
should therefore be avoided.

Fledgling innovative technologies are getting 
closer to genuine recycling, with some newer 
technologies able to recover some of the 
cement and other constituent materials 
from waste concrete. But none of these 
technologies are yet available at scale. This 
means that concrete is always made new, 
demanding more cement and raw materials, 
and resulting in more carbon emissions. The 
only way to avoid this is to reuse concrete that 
already exists. It is therefore clear that the key 
to decarbonising concrete — and reducing its 
reliance on raw materials — is the structural 
reuse of existing concrete elements.

DOWNCYCLING 
(BETTER)

Crushing concrete for 
us as recycled concrete 

aggregate (and  
other aggregates).

TOWARDS 
RECYCLING

Innovative techniques that 
recover cement and other 

constituent materials.

ELEMENTAL 
REUSE

Recovering concrete and 
reusing it structurally in 
different applications.

DOWNCYCLING 
(TYPICAL)

Crushing concrete for use  
as sub-base and fill.

CURRENT END OF LIFE ROUTES
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1.2.1	 State of the Research

Though they have existed for several 
decades, examples of structural reuse of 
concrete elements remain relatively sparse 
in the literature. These are formally known as 
Piecewise Reuse of Extracted Concrete in new 
Structures (PRECS). 

A recent paper by Célia Küpfer and her team 
at the Structural Xploration Lab (SXL) at EPFL 
builds an original collection of 77 PRECS 
initiatives. Spanning projects designed 
between mid-century and 2022 in Europe 
and the USA, this is thought to be the most 
comprehensive collection of PRECS projects 
to date, and provides a contemporary state of 
the research.

Küpfer and the SXL team describe three 
distinct periods in the development of reused 
concrete studies:
1	 Pioneering period
2	 Development period
3	 Diversification period.

1.2	 The Novelty

1	 Pioneering period
Early studies of reusing precast concrete, 
predominantly in Germany. The first in-situ 
concrete reuse was recorded in Sweden in 
1998.

2	 Development period
Continued research and application of precast 
concrete reuse from German mass housing 
projects. No records of further study of in-situ 
concrete elements during this period.

3	 Diversification period
Broadening of research into precast concrete 
reuse across Europe and renewed interest 
in in-situ concrete reuse, with 10 of the 
22 projects in this period including in-situ 
concrete reuse as part of their study.

The number of studies in each of these 
periods per year is summarised overleaf.
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Reuse of concrete components in new construction 
projects: Critical review of 77 circular precedents, 
Journal of Cleaner Production 2023
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1.2.2	 Categorising the Research

It is clear that the majority of the research 
is into precast concrete reuse. This is likely 
because much of the research originated in 
Europe, where the use of precast concrete is 
much more prevalent than in the UK. However, 
many of the methods and lessons from these 
studies are similarly applicable to in-situ 
concrete reuse.

While the majority (62%) of these studies were 
indeed built, the literature does not distinguish 
between those built for academic research 
and those designed to be used in the wild.

48 projects are  
precast, fabricated

6 
projects 
are in-situ, 
fabricated

16 
projects are 
precast, 
desktop

7 
projects 
are in-situ, 
desktop

EXISTING RESEARCH IS MOSTLY PRECAST
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1.2.3	 EPFL Leads the Academic Research

EPFL's Structural Xploration Lab is probably 
leading the contemporary research into 
concrete reuse. Their pioneering approach 
considers the behaviour or properties they 
are reclaiming — rather than the element 
itself — and their three programmes explore 
applications for the different behaviours 
concrete can offer.

FLO:RE

Reclaiming bending 
capacity of in situ  

reinforced concrete slabs.

REBUILT

Reclaiming continuity of in 
situ concrete assemblies.

RE:CRETE

Reclaiming compressive 
strength of previously  

used concrete.

EPFL

Structural Xploration Lab 
is pioneering the upcycling 

reuse of load-bearing 
components in buildings.

EPFL - CURRENT STUDIES INTO CONCRETE REUSE


