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GET THE PAVILION APP: A hub for resources 
and guidance from all pavilion exhibitors

TUESDAY 3 MARCH 

11am  CPD brie�ng: Specifying sustainable 
concrete, with Elaine Toogood

12pm  Lunchtime learning: Concrete 
credentials, chaired by Jenny Burridge 
This session will provide guidance for 
designers on concrete’s social, economic 
and environmental benefits.

   •   Responsible sourcing of 
sustainable materials – Jacqui Glass, 
Loughborough University

   •   Sustainability credentials: utilising the 
performance bene�ts of concrete – 
Andrew Minson, The Concrete Centre 

   •   High-performance buildings: 240 
Blackfriars – Haydn Thomas, AHMM

2pm  Think tank: Climate change  
and thermal comfort, chaired by  
Guy Thompson 
Focusing on this key climate-change 
mitigation and adaptation issue for new 
and existing homes.

   •  Climate change adaptation –  
Tim Reeder, Environment Agency

   •  Overheating and housing –  
Rachel Capon, Zero Carbon Hub

   •  Thermal mass and ventilation –  
Tom De Saulles, The Concrete Centre

3.45pm  Launch of the Concrete Industry 
Performance Report 
The latest update on the performance 
of the UK concrete industry, measured 
against a range of indicators, and with 
new targets for 2020. 

   •  Welcome – Nigel Jackson, chief 
executive, Mineral Products Association

   •  Key address – Andy Spencer, chair, 
Sustainable Concrete Forum

WEDNESDAY 4 MARCH

11am  CPD brie�ng: Thermal mass 
explained, with Tom De Saulles

12pm  Lunchtime learning: Low-energy 
housing, chaired by Guy Thompson 
Building an energy-efficient home does 
not necessarily require new methods. This 
session will explore the latest thinking on 
optimising performance.

   •  Challenges for delivering low energy 
homes – Richard Partington, Richards 
Partington Architects

   •  Masonry solutions – Marcus Cubitt, 
PRP Architects

   •  Reducing the overheating risk –  
Tom De Saulles, The Concrete Centre

2pm  Think tank: Innovations in concrete, 
chaired by Jenny Burridge 
The latest developments, how they work 
and their potential applications. 

   •  Fabric formwork – John Orr,  
Bath University

   •  Ferrocement for ultra-thin structures 
– Bruce Martin, Expedition Engineering 

   •  Material and design innovations for 
sustainability – Elaine Toogood,  
The Concrete Centre

3.45pm  Resource e�ciency initiative from 
concrete and masonry 
This session will outline the industry’s 
progress on issues such as transport, 
water, construction and demolition.  

   •  Concrete and masonry industry 
initiative – Dave Manley, chair, 
Resource E�ciency Task Group

   •  Beyond the gate: the contractor’s 
perspective – Steve Cook, chair, 
Materials Group, UKCG

THURSDAY 4 MARCH 

11am  CPD brie�ng: Concrete and BREEAM, 
with Elaine Toogood

 
12pm  Lunchtime learning: Urban resilience 

to �ooding, chaired by Andrew Minson 
This session will examine how designers 
and clients can manage the risk of 
flooding, restrict run-off and attenuate 
peak flows from their sites and properties.  

   •  Building for �ood resilience –  
Robert Barker, BACA architects

   •  Sustainable urban drainage: the 
new regime – Bronwyn Buntine, Kent 
County Council 

   •  Concrete block permeable paving: 
the essentials – Tara Urding, Formpave 

   •  Case study: Next Retail and 
permeable concrete – Craig Burgess, 
Lafarge Tarmac

2pm  Think tank: Aspirational visual 
concrete, chaired by Elaine Toogood 
Guidance for the specification and design 
of a range of concrete surfaces, from 
architectural precast elements to in-situ 
polished floors, wall and soffits. 

   •  Achieving cast-in-situ visual concrete 
– Elaine Toogood, the Concrete Centre

   •  Polished concrete �oors: tips for 
speci�cation and installation – 
Jonathan Reid, GreyMatter Concrete

   •  Architectural precast – David Moses, 
Cornish Concrete Products

WHAT’S ON AT THE 
CONCRETE AND 
MASONRY PAVILION  
 

Ecobuild takes place at ExCeL, London.  
The Concrete and Masonry Pavilion 
is part of the Sustainable Design & 
Construction area in the North Hall.
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The Concrete Centre provides guidance, seminars, courses, online 

resources and industry research for the design community. Our vision 

is to make concrete the material of choice, and to enable all those 

involved in building design, construction and maintenance to realise 

its full potential.

The Concrete Centre is supported by industry to inform, educate 

and inspire. Our members are Aggregate Industries, Allen Newport, 

Breedon Aggregates, Brett Group, Britannia Aggregates, Cemex, Deme 

Building Materials, Gallagher Aggregates, Grundon, Hanson, Harleyford 

Aggregates, Hills Quarry Products, Hope Construction Materials, J & 

J Franks, J Clubb, Kendall Brothers, Lafarge Tarmac, Marshalls Group, 

Moorhouse Sand & Gravel Pits, Moreton C Cullimore, Morris & Perry, 

Myers Group, Northwood (Fareham), Rotherham Sand & Gravel, 

Salop Sand & Gravel, Sea Aggregates, SRC Aggregates, Smith & Sons, 

Springfield Farm, Tudor Griffiths and Volker Dredging. 

The Concrete Centre is part of the Mineral Products Association, 

the trade association for the aggregates, asphalt, cement, concrete, 

dimension stone, lime, mortar and silica sand industries. 

www.concretecentre.com 
@concretecentre

This is Concrete shares interesting facts about 

concrete and showcases amazing projects 

via our website, blogs twitter feed and our 

project and fact ads. Our mission is to engage 

the design community and share the endless 

possibilities of concrete. 

www.thisisconcrete.co.uk 
@thisisconcrete
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This publication marks the launch 
of a new Concrete and Masonry 
Pavilion for Ecobuild 2015. 

The Concrete Centre has come 
together with manufacturers, 
solution providers and industry 
bodies to offer a wealth of expert 
advice, seminars and practical 
demonstrations showing the many 
ways in which designers can use 
concrete and masonry construction 
to achieve sustainability, 
performance and aesthetic goals. 

The pavilion will also provide a venue to discuss some of the most 
pressing issues facing the built environment, such as resilience in the 
face of the UK’s changing climate and the progression towards zero-
carbon homes. It will outline the concrete industry’s efforts to reduce 
its environmental impact – which have led to a 9% drop in its carbon 
intensity since 2008 – and our targets for the future, to address the 
impact of the material across its whole lifespan. 

This publication focuses on these pressing topics, offering a taster of the 
expertise on offer at the pavilion. Throughout these pages, you’ll find 
technical articles, best-practice examples and talking points for further 
discussion – we hope these will provide food for thought and prompt 
valuable conversations throughout the event and beyond. 

But it’s not all serious. The pavilion is also part of The Concrete Centre’s 
“This is Concrete” campaign to inspire designers, bridging the gap 
between the material’s technical credentials and the sheer exuberance 
of the amazing projects it supports. We’ve teamed up with some 
very talented people to create a series of beautiful tactile games, 
demonstrating the many finishes and forms that can be achieved with 
concrete. Our gamesmakers will be at the pavilion throughout the event 
to explain how they did it – and challenge visitors to a game. 

We hope that this combination of information, education and fun will 
be a valuable part of your Ecobuild experience, and we look forward to 
welcoming you at the event. 

Andrew Minson, executive director, The Concrete Centre 

WELCOME  
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THE AGE OF 
EXTREMES 
Our future weather is likely to vary wildly, but we don’t necessarily 
need complex technologies to ensure our buildings can cope 

 T
he winter of 2014 was the 
wettest in the UK since 
records began 250 years 
ago. Globally meanwhile, 

last year was the warmest ever 
documented. Recent years have 
provided a wealth of record-
breaking statistics, and the 
e�ect of such extreme weather 
on the built environment, and 
the populations that use it, has 
been dramatic. 

In the Somerset levels, for 
example, the 2014 floodwater 
covered 7,000ha, inundating 
homes and villages. Or consider the 
impact of heat in 2006: Oxfordshire 
alone spent £3.5m repairing heat-
damaged roads and, across the 
UK, an estimated 700 people died 
prematurely because they were 
unable to keep cool and hydrated.

Few dispute that severe weather 
is becoming more frequent and 
extreme, so it is no surprise that 
the concept of “resilience” to 
climate change has been rapidly 
gaining currency. And it is the built 
environment, according to Juliette 
Daniels of the London Climate 
Change Partnership, that is key 
to any society’s resilience. “The 
products builders create are going 
to be around for a long time, so 
designers need to be concerned 
not just with the extreme weather 
events of today, but also how these 
might change in the future.”

RESILIENCE DOESN’T 
HAVE TO COST MORE. 
IT IS MORE ABOUT 
ADAPTABILITY

There are plenty of ways this 
might happen. The effect of climate 
change on the UK is notoriously 
hard to predict, but colder winters, 
hotter summers, increased flood 
risk and storm damage are all 
forecast. How can architects design 
for such an uncertain future?

“In some ways, what we have to 
prepare for is nothing new,” says 
Daniels. “We all know the impact 
of extreme weather and there is a 
wealth of experience about how to 
cope – both in the UK and in other 
parts of the world.”

And quite often, resilience is 

simply good design: “Making sure 
the footprint of your development 
doesn’t increase flood risk and just 
thinking about things like how 
sustainable drainage systems or 
green roofs could help mitigate 
floods, and keep buildings cool.”

Daniels admits, however, that 
there is a lack of consumer demand 
to drive extra spending. “This is 
likely to change as people become 
more aware of the challenges 
involved, but resilience doesn’t 
have to cost more. It is more about 
adaptability – so for example your 
building might not need external 
shading today, but it should be 
designed so that it is possible to 
have it fitted in the future.”

The issue of overheating 
exemplifies some of the apparent 
contradictions that resilience 
throws up. For decades now, new 
buildings have been built to ever 
higher insulation standards. But as 
Rachel Capon, technical adviser 
with Zero Carbon Hub, explains, 
this has not always been done with 
an awareness of overheating risks: 
“High insulation levels can result in 
overheating,” she says “but usually 
the remedies are quite basic: 
ensuring cross-ventilation, having 
windows that open and that 
people feel secure in leaving open.”

Zero Carbon Hub’s research into 
residential overheating is at an 
early stage, but Capon estimates 

TALKING 
POINTS

How can we keep 
cool as temperatures 
rise, without using 
more energy? 

Can we design 
buildings to cope 
with extremes of 
both hot and cold? 

If �ooding is the new 
normal, how can we 
protect our homes?

that as much 20% of the existing 
housing stock is at risk. “We are 
also concerned about the fashion 
for active cooling,” she adds. “If you 
have to switch on air conditioning 
to stay comfortable, that raises the 
prospect of summer fuel poverty.”

Capon and Daniels agree that 
both residential and commercial W
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TOOLBOX

Thermal mass
Tom De Saulles 
Senior manager, building 
sustainability, The Concrete Centre

Overheating is a key climate resilience issue 
that we are already having to contend with. 
In the case of new housing, high levels of 
insulation have compounded the problem by 

reducing the potential for heat loss through 
the fabric, so even a small excess of heat gain 
can lead to overheating. 

In conjunction with adequate ventilation 
and shading, thermal mass provided by the 
building fabric helps to address excessive 
gains through its ability to absorb unwanted 
heat, thereby stabilising the internal 
temperature. The role of thermal mass 
provided by heavyweight materials such 
as concrete is now more fully recognised in 
the SAP overheating check, which gives a 
reduction in the peak internal temperature of 
up to 3°C. 

Realising this bene�t also requires the 
provision of adequate night-time ventilation 
to remove heat absorbed during the day. 
Without this, thermal mass may compound 
the problem, as heavyweight �oors and walls 
will simply re-radiate unwanted heat back 
into the room. So there is a useful synergy 
between ventilation and thermal mass, 
whereby the payback in terms of comfort 
from an e�ective summertime ventilation 
system is greatly increased if thermal mass 
has also been designed into the building.  

The case for thermal mass in the 
commercial sector is more fully established 
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construction can make greater 
use of passive ventilation and 
temperature control. A large, 
carefully ventilated area of thermal 
mass, for example, can greatly 
reduce dependence on active air 
conditioning while also storing 
warmth in winter – proof that 
designing for both hot and cold 
extremes need not be contradictory.

Similarly, well-designed flood 
prevention measures can also 
mitigate the effects of drought. For 
example, introducing permeable 
paving helps ground water levels 
to stay charged and able to supply 
local reservoirs. Developments with 
minimal impermeable surfaces 
will also drain faster in the event of 
flood, enabling more rapid recovery.

“Bouncebackability is really key 
when designing resilience to water 
damage,” says Paul Schaffer, flood 
expert with CIRIA. “In some cases 
you have to accept that water will 
enter premises. So you have to 
think about managing its flow and 
how the clean-up will work.”

Like Daniels and Capon, Schaffer 
stresses the importance of simple 
design measures: “Things like 
having tiled floors and raised 
power sockets on the ground floor 
can make a big difference to the 
recovery process,” he says.

He also advocates a bespoke 
approach to water management 
and flood defences: “It is all about 
the site – what are the constraints 
and opportunities? Often, concrete 
storage tanks and drainage pipes 
will be needed. But if they are 
planned in conjunction with 
upstream source control and 
vegetative systems, maybe the size 
of the pipe or tank can be smaller.”

So engineering resilience need 
not involve rocket science. The 
challenge for designers is to think 
ahead – and to convince their 
clients to do the same.

100+
YEARS
CONCRETE HAS A 
LIFECYCLE OF OVER 
A CENTURY

than in housing. Over the last decade 
it has made a decisive move into the 

mainstream o�ce market, with exposed concrete 
so�ts becoming an increasingly common feature 
in speculative developments, helping to minimise 
the cooling load. 

There are essentially two key drivers: the 
increasing costs of owning and operating air 
conditioning, and the signi�cantly strengthened 
business case for investment in low-energy  
o�ces. Many investment institutions now  
accept low-energy designs as the best way 
of future-proo�ng their property assets and 
protecting against climatic obsolescence as 
temperatures continue to rise.
Download Thermal Mass Explained at  
www.concretecentre.com/publications

Sustainable drainage
Alan Smith 
Chair, Interpave

Sustainable drainage systems, or SUDS, use 
features such as permeable paving to collect 
surface water run-o�, before cleaning it and 
releasing it back into a landscaped environment. 
Such systems were set to become mandatory 

in England under the 2010 Flood and Water 
Management Act, but instead they will now be 
encouraged through the planning system. From 
April 2015, planning conditions, section 106 
agreements and other measures will be used to 
push the use of SUDS on schemes of 10 or more 
homes and other developments of a similar scale. 

This is a clarion call for architects, masterplanners 
and other designers to take the lead in making 
SUDS an integral part of developments. This 
approach is supported by CIRIA’s new SUDS 
Manual (due to be published this summer),  
BS 8582:2013 – Code of practice for surface water 
management for development sites, and the latest 
draft National Standards Guidance.  

Essential characteristics, spelled out in the draft 
guidance, are that SUDS “should aim to manage 
surface water within sub-catchments, close 
to source and at or near surface as reasonably 
practicable”. This introduces water as a key 
landscaping element. Concrete block permeable 
paving can play a central role here by removing 
water-borne pollution and o�ering the important 
– and often missed – opportunity of a gradual 
supply of treated water that can be exploited 
by designers for innovative landscape design, 
harvesting and ecology. 
Download SuDS + Permeable Paving Today at 
www.paving.org.uk/water
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Amphibious house 
They call it aquatecture. Anchored to 
concrete foundations, but able to �oat 
in the event of rising river levels, the UK’s 
�rst “amphibious house” made quite a 
splash when it was unveiled on the banks 
of the Thames at Marlow in 2014 – even 
featuring on Channel 4’s Grand Designs. 
The publicity resulted in a plethora of 
inquiries for designer BACA Architects, 
and amphibious homes Mark II and III are 
now on the way. 

The �rst house was a 225m2 two-storey 
construction located just 10m from the 
river’s edge. Set within concrete “dock” 
foundations, it �oats in the event of a 
�ood while remaining in place thanks to 
connections to four external guide posts. 

The second, along another part of the 
Thames, will be a bungalow resting on 
a reinforced-concrete shallow �otation 
system that does not need to be fully 
recessed into the ground. This system 
can be prefabricated and is more cost-
e�ective than a full concrete hull system 
for a single-storey dwelling. BACA hopes 
it will provide a model for many similar 
small-scale riverside dwellings.

The latest property will be able to cope 

with 2.5m of �oodwater, well above 
future projected �ood levels for the area. 
Construction currently costs around 
25% more than an ordinary, similar sized 
house, but BACA predicts that prices 
will fall as builders and manufacturers 
embrace new thinking and technology. 

The practice is also designing an 
amphibious house for a sensitive coastal 
site. The marine environment presents a 
number of new challenges such as the 
e�ects of salt water and wave action. 
Design details remain under wraps, but 
the solution adopts an adapted shallow 
concrete �otation device, along with 
measures to mitigate tidal e�ects.

Cambridge Fringe 
Large areas of impermeable surfaces 
make urban areas particularly vulnerable 
to �ooding. Planners in Cambridge were 
determined that this would not be a 
problem for Cambridge Fringe, a growth 
area comprising 4,500 homes in adjoining 
neighbourhoods. 

Although it is the work of several di�erent 
architectural practices, the Local Plan 
stipulated sustainable drainage systems 
(SUDS), including concrete block permeable 
paving, which allows rain to in�ltrate close 
to where it falls. This helps preserve the 
area’s natural hydrology, and slows the 
movement of water towards water courses 
by enabling the earth to act as a bu�er. 

The concrete block paving sits amid a 
number of SUDS features including green 
roofs, district rainwater harvesting, swales, 
attenuation tanks, ponds and wetlands. 
Together with the paving, these features 
clean rainwater of surface pollutants before 
it discharges into a nearby brook. 

The bene�ts of the permeable paving 
may be universal, but its look and feel is 
not – each practice has speci�ed di�erent 
patterns and colours, which also helps to 
give each neighbourhood a distinctive feel.

Above: In the event of a �ood, the 
house �oats within its concrete dock 
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 B
ack in 2008, the concrete 
industry challenged  
itself to help deliver a 
more sustainable, lower 

carbon built environment, 
with the launch of the 
Concrete Industry Sustainable 
Construction Strategy. Seven 
more years of hard work have 
followed, with manufacturers at 
the forefront of the industry’s 
e�orts to get to grips with 
issues such as embodied energy, 
responsible sourcing and 
biodiversity. 

Ecobuild 2015 sees the 
publication of the industry’s 
seventh performance report, 
containing data for 2013. While it 
demonstrates that progress has 
been considerable, there remains 
no room for complacency – as 
soon as the industry reaches 
a better understanding of one 
aspect of sustainability, this has 
typically been the trigger to turn its 
attention to another.  

The original initiative focused 
more on those aspects of 
sustainability that were within the 
concrete industry’s control – in 
other words, the cradle-to-factory-
gate impacts of production. In 
2012, in response to the European 
Commission’s drive towards a 
circular economy and greater 
resource efficiency, the UK 

concrete industry broadened its 
sustainability strategy to include 
the material’s impact after it had 
left the factory. An example of this 
is the launch of a series of resource 
efficiency action plans (REAPs), 
involving close collaboration with 
stakeholders, contractors and those 
responsible for projects to the 
very end of their service life. “We 
need to take a holistic approach 
to demonstrate whole-life product 
stewardship,” says Andy Spencer, 
chair of the Sustainable Concrete 
Forum and sustainability director 
at Cemex. 

The REAPs cover the key impact 
indicators of waste, water, carbon, 
materials and biodiversity over  
the lifecycle of a construction 
project, as defined in British and 
European standard BS EN 15804. 
The idea is to bring together 
stakeholders from across the 
supply chain to identify and 
prioritise the actions that need  
to be taken. “The supply chain  
has an important part to play,  
but there needs to be full 
collaboration between all the  
links of the chain,” says David 
Manley, chair of the concrete 
and brick REAP committee and 
environment and energy manager 
for Hanson Building Products. 
“Development of REAPs shows  
how the industry can work 

ACTION ALL 
AREAS
Specifying concrete can help to reduce carbon 
emissions – at all stages of a building’s life

together for the benefit of all  
and help to contribute to the 
circular economy.” 

The industry has already made 
significant progress towards the 
original goals it set in 2008. To 
begin with, the focus was on 
reducing the amount of carbon 
dioxide emitted for every tonne  
of concrete produced. There is  
still a way to go, but by 2013, the 
CO

2
 intensity of concrete had 

reduced by 9% since 2008  
and by almost a quarter (22%)  

RESOURCE 
EFFICIENCY ACTION 
PLANS CAN 
CONTRIBUTE TO THE 
CIRCULAR ECONOMYW
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from a 1990 baseline for a 
standardised concrete.

Concrete is made from a mix 
of materials; however, its CO

2
 

emissions are mostly affected 
by production, from the process 
of cement manufacture. These 
embodied CO

2
 emissions can be 

lowered by using cementitious 
by-products from other industries 
in the concrete. Such by-products 
include fly ash from power 
stations and ground granulated 
blast furnace slag (GGBS) from 
the iron and steel industry. In 
2013, these lower-carbon cement 
replacements represented 28.6% of 
all cementitious materials used; the 
target for 2020 is 35%. 

There is also an opportunity to 
use recycled materials in concrete. 
This can be either directly, as 
recycled aggregate, or indirectly, 
such as the ferrous metal reused 
in the manufacture of most steel 
reinforcement. Environmental 
rating schemes such as BREEAM 
encourage the use of both recycled 

TALKING 
POINTS

What does a  
whole-life approach 
to sustainability 
mean? 

How can designers 
specify lower-carbon 
concrete?

How can we achieve 
resource e�ciency 
over a project’s 
lifecycle?

TOOLBOX TIPS

Concrete and BREEAM
Elaine Toogood 
Senior architect, The Concrete Centre

Concrete has been used e�ectively in many 
award-winning buildings that have achieved the 
very highest BREEAM ratings. BREEAM UK New 
Construction 2014 has now replaced the standard’s 

2011 version, but concrete continues to o�er 
opportunities to score points in most categories, 
including some newly introduced credits. 

Most obviously, there are scores associated  
with the speci�cation and selection of materials – 
for choosing responsibly sourced concrete,  
for example, or concrete elements that score 
highly in the Green Guide. But concrete can also 
score BREEAM points for its in-use performance, 
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91%
OF CONCRETE 
IS RESPONSIBLY 
SOURCED TO  
BES 6001

MPA National Nature Park  
As part of the restoration of Thresh�eld Quarry, Lafarge Tarmac has 
planted trees, created three large ponds, rebuilt dry stone walls 
and created footpaths. But for the rest of the work, it’s relying on 
Mother Nature to create a unique wilderness as the site is gradually 
colonised by plant and animal species. 

Thresh�eld is one of scores of wild places now open to the public 
as part of the National Nature Park, launched by the Mineral Products 
Association (MPA) in 2013. This network of restored quarries and 
former industrial sites covers over 5,200ha, and continues to evolve 
under the MPA’s commitment to conservation and biodiversity. There 
are plans to open a further 5,600ha, each site o�ering a unique mix 
of history, geology and wildlife. 

Thresh�eld lies within the Yorkshire Dales National Park, and 
the vision is that it will become a tourist venue in its own right. 
The community too has a part to play, as old lime kilns and other 
buildings have been retained in an area of the quarry that is leased 
to a local group for arts, heritage and business uses. It seems to be 
working – the quarry welcomed 700 visitors to a recent open day, 
demonstrating the contribution that the restoration has already 
made to this beautiful countryside. 
For maps and further information, go to  
www.mineralproducts.org/nature_map.htm

and secondary aggregates. It is 
preferable to use these materials 
as close as possible to their place 
of origin, as transport emissions 
can actually increase embodied 
CO

2
 levels above those of locally 

sourced virgin materials.

The steel reinforcement sector 
itself has two responsible sourcing 
schemes. One is Eco-reinforcement, 
which is accredited to BRE’s BES 
6001 framework standard for 
construction products. The other  
is the CARES Sustainable 
Reinforcing Steel Certification 
scheme, which provides full 
traceability throughout the 
supply chain. “UK manufactured 
reinforcement is produced from 
95.4% recycled scrap metal and 
there is a readily available supply 
of UK and EU CARES-approved 
material,” says Steve Elliott, chair 
of the British Association of 
Reinforcement. 

The concrete industry is  
currently investing in generic 
Environmental Product 

Declarations (EPDs) to help 
designers harness the sustainability 
credentials of concrete from 
projects’ earliest stages. The  
Mineral Products Association 
published the first in 2013, 
declaring the lifecycle 
environmental impact of UK 
factory-produced cement. 
This has paved the way for the 
production of generic EPDs for 
precast concrete products and 
for ready-mixed concrete, which 
provide designers, contractors and 
clients with vital information for 
project environmental or carbon 
assessments. “The EPDs can feed 
into a number of environmental 
and carbon databases and 
calculators, and also into some 
tools associated with building 

information modelling [BIM],” says 
Hafiz Elhag, sustainability and 
product association manager at 
British Precast. 

BIM is an important new frontier 
for the construction industry – as 
teams can share better information 
on projects, this should enable 
them to work together to further 
reduce buildings’ impact. “The 
concrete industry is already playing 
its part in this evolution of working 
practices,” adds Elhag. “By working 
together, the whole project team 
will be able to deliver better value 
for clients, and better sustainability 
for the future.” 
Download the seventh Concrete 
Industry Sustainability 
Performance Report at  
www.sustainableconcrete.org.uk

IN PRACTICE
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A home for bees 
By pollinating wild�owers, bumble bees play a vital role in 
ecosystems, helping plants to support insects, birds and 
mammals. However, most UK bumblebee species have declined 
considerably over recent decades, and two have become extinct 
in the UK since the start of this century.

The Mineral Products Association (MPA) has been working with 
the Bumblebee Conservation Trust (BBCT) to reverse this trend 
since 2012, as part of its commitment to nature conservation. 
“Bees are under threat and we want to do what we can to support 
them and the vital role they play in maintaining ecosystems,” says 
Nigel Jackson, chief executive of the MPA. “Active and restored 
industry sites can provide homes for bees and, as an industry, we 
are keen to use our unique position as managers and restorers of 
land to help contribute to biodiversity.”

It’s not only in disused sites where nature �ourishes. Less well 
known is the role of working quarries, as the process of quarrying 
creates a diverse range of natural habitats, which in turn support 
a unique variety of wild�owers and plants. At Wainwright’s Moons 
Hill quarry in Somerset,  for example, the Somerset Earth Science 
Centre has made great strides in welcoming honey bees. Last 
year, the quarry’s hives provided a valuable teaching opportunity 
– and 60 jars of honey.

with credits for resilience and durability, and for the  
use of its thermal mass.

Many of these issues are linked. For example, a low-energy 
servicing strategy using natural ventilation and the thermal 
mass of concrete with night-time cooling can score signi�cant 
speci�c points in the Energy, Health and Wellbeing, and Pollution 
categories, and potentially Waste too, with the new “adaptability 
to climate change” credit. Such a strategy also has the potential 
for additional scores in other areas for inherent acoustic insulation, 
�re insulation, durability, low maintenance and VOC-free �nishes. 

There are also a number of credits for performance during 
construction and bene�ts relating to the construction process, 
such as low on-site waste, ease of recycling, local availability, 
ability to use o�-site construction and cost-e�ectiveness.

Similarly, the selection of a sustainable drainage system (see 
pages 4-7) can score credits in the Water, Pollution, Land Use 
and Ecology categories, and is assessed for further points under 
Materials and Waste.
Download Concrete and BREEAM at  
www.concretecentre.com/publications

Sustainable concrete
Jenny Burridge 
Head of structural engineering,  
The Concrete Centre

Concrete and its constituents have strong sustainability 
credentials, being local to the UK and often accredited to the 
highest responsible sourcing standards. 

Specifying “sustainable” materials requires a holistic, whole-
life view. Here are some guidelines that designers can follow to 
minimise environmental impact while maximising performance: 
•  Specify BES 6001 responsibly sourced concrete and 

reinforcement.
•  Embodied CO2 of concrete should not be considered in isolation 

from other factors such as strength; consider the possibility of 
strength conformity at 56 days rather than the conventional 28.

•  Permit the use of recycled or secondary aggregates but do not 
over-specify. Recycled aggregates should only be speci�ed 
when they are locally available.

•  The use of cementitious additions can reduce the embodied 
CO2 of concrete and in�uence its appearance. Where aesthetics 
are critical, specify the cement or combination to ensure greater 
consistency of colour.

• Allow the use of admixtures, as they can enhance sustainability.
Download Specifying Sustainable Concrete at  
www.concretecentre.com/publications

IN PRACTICE
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WHO’S WHO IN THE 
CONCRETE AND 
MASONRY PAVILION

Formpave
N6072 / formpave.co.uk

We make … two sustainable drainage systems 
(SUDS): Aquaflow permeable paving and 
Aquaflow water harvesting, as well as a wide 
range of standard and specialist concrete block 
pavers to reduce the risk of flooding and help 
designers comply with planning regulations.
Talk to us about … the cost advantages of 
Aquaflow, and the ThermaPave geothermal 
system, which generates heat from SUDS.

Interpave
N6075 / www.paving.org.uk

We are … the precast concrete paving and kerb 
association, promoting and developing concrete 
block paving, flags, kerbs and related products, 
ranging from domestic uses to the most taxing 
heavy industrial applications.
Come and see … a celebration of the 
transformative power of inspired hard landscape 
in our cities, and how we are exploring 
innovative uses of water in urban design.

Lafarge Tarmac
N6079 / www.lafargetarmac.com

We make … readymix concrete, sustainable 
building materials and construction solutions.
Talk to us about … how we are helping to 
deliver the infrastructure the UK economy 
needs to grow, and working to create a more 
sustainable built environment for the future.

Longley Concrete Group
N6068 / www.longley.uk.com

We make … precast concrete products 
including beam & block, hollowcore, tetris and 
beamshield flooring systems as well as precast 
lift shafts, staircases, retaining walls and tanks. 
Talk to us about … our investment to deliver a 
nationwide service – our new plant in London 
enables us to produce concrete beams for 
approximately 28,000 homes each year.

Aircrete Products Association 
N7068 / www.aircrete.co.uk

We are … the trade association for aircrete block 
manufacturers, promoting best practice and 
providing guidance on topics such as Part L.
Come and see … the High-Performance 
Housing stand – we’ve built two construction 
details to demonstrate how improved linear 
thermal bridging can be achieved. 

British Precast
N7068 / www.britishprecast.org 

We are … the trade association for precast 
concrete manufacturers, sharing information to 
support our members and the wider industry. 
Talk to us about … how concrete and masonry 
provides durable, low-cost, high-performance 
solutions for housing, using local materials and 
skills to meet or exceed regulations.

CEMEX
N6078 / www.cemex.co.uk 

We make … readymix concrete, cement, 
aggregates, asphalt, mortar, screed, floor and 
wall systems, concrete blocks, hard landscaping. 
Come and see … our sustainable solutions for 
home building and general construction, and 
enter our competition to win an iPad Air 2!

Concrete Block Association 
N7068 / www.cba-blocks.org.uk

We are … the trade association for 
manufacturers of aggregate concrete building 

blocks in various strengths, weights and surface 
textures. We run a highly respected programme 
of product development, research and testing to 
provide new design and construction solutions. 
Talk to us about … how our new construction 
details can be used to help designers deliver 
cost-effective, high-performance housing and 
meet the latest energy efficiency targets.

Cornish Concrete Products 
N6071 / www.cornishconcrete.co.uk

We make … architectural and structural precast 
solutions, including cladding, hard landscaping, 
staircases, Thermowall insulated sandwich 
panels, ground and edge beams, retaining walls, 
crosswall construction, hybrid precast frames, 
twin wall, pre-stressed and precast flooring, 
loading bays, seating and terracing.
Come and see … our range of architectural 
finishes, our ecocrete 80% secondary product 
brand, the many applications of our precast 
concrete and how we can deliver fast, effective 
whole-building solutions with low running costs. 

Eco-Reinforcement 
N6069 / www.eco-reinforcement.org

We are … a third-party certification scheme 
developed by the reinforcing steel industry to 
comply with standards BES 6001 and BS 8902. 
We are the only certification scheme to provide 
full traceability from raw materials through steel 
production and fabrication to construction. 
Talk to us about … responsible sourcing, 
supply chain confidence and the benefits of 
specifying Eco-Reinforcement. 
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Mineral Products Association 
N6073 / www.mineralproducts.org

We are … the trade association for the 
aggregates, asphalt, cement, concrete, 
dimension stone, lime, mortar and silica sand 
industries and the voice for mineral products.
Come and see … our Biodiversity Zone where 
we will be partnering with the Bumble Bee 
Conservation Trust, and learn how to make your 
own green spaces more bumble-bee friendly. 

Mortar Industry Association  
N6073 / www.mortar.org.uk

We are … the trade association for producers of 
factory-made mortars, renders and screeds.
Come and see … a mini dry-mortar-dispensing 
silo/mixer, daily block-laying demonstrations, 
and standard details for floor-wall joints covering 
weatherproofing and thermal requirements. 

Precast Flooring Federation 
N7068 / www.precast�oors.info

We are … a product association within 

British Precast, promoting the structural and 
commercial benefits of precast flooring.
Come and see … how precast upper floors 
in housing can provide robustness, acoustic 
performance, fire resistance and thermal mass.

The Concrete Centre
N7069 / www.concretecentre.com

We provide … best-practice guidance and 
a programme of seminars and short courses 
including the Concrete Elegance lecture series, 
as well as Concrete Quarterly magazine. 
Talk to us about … specifying sustainable 
concrete, low-carbon concrete, energy efficient 
buildings, thermal mass, BREEAM, secondary and 
recycled aggregates, visual concrete… anything 
to do with the design of concrete and masonry. 
We will also be holding seminars on our stand 
throughout Ecobuild. 

This is Concrete
N7069 / www.thisisconcrete.co.uk

We share … interesting facts about concrete 
and sustainability and the most amazing 

concrete projects and innovations via our 
website, blog, Twitter feed and adverts.  
Come and play … our concrete games, 
created especially for Ecobuild. This is Concrete 
has partnered with The Concrete Centre and 
some very creative people to demonstrate the 
remarkable variety of finishes and forms that can 
be achieved using concrete. Our gamesmakers 
will be on the stand throughout the event, ready 
to answer questions about their innovative 
products. Come and challenge them to a game 
if you dare!

UK CARES
N6072 / www.ukcares.com

We are … an independent, not-for-profit 
certification body, established to provide 
confidence to the users, purchasers and 
specifiers of constructional steels through a 
regime of regulation, testing and inspection.
Talk to us about … specifying CARES-approved 
companies and products. Designers can be 
confident of complying with product or system 
standards, without the need for verification 
testing by the purchaser or contractor.

N6071
Cornish 
Concrete 
Products

N6072
UK CARES

N6078
CEMEX

N7068
Masonry: High-Performance Housing

N6069
Eco- 
Reinforcement

N6068
Longley 
Concrete
Group

N6075
Interpave

N6077
Formpave

N6073
Mineral 
Products 
Association

N7069
This is Concrete The Concrete Centre

N6079
Lafarge Tarmac
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IN PRACTICE

Derwenthorpe, York 
Thin-bed masonry construction and a “fabric 
�rst” approach helped Richards Partington 
Architects to deliver 64 low-carbon 
homes in the �rst phase of the 540-unit 
Derwenthorpe development near York for 
Joseph Rowntree Housing Trust. 

With steeply pitched roofs and facing 
brickwork, the design of the houses takes 
inspiration from the nearby New Earswick, 
a century-old model Rowntree housing 
development. The scheme was conceived as 
an exemplar energy-e�cient development, 
knitting into existing street patterns and 
providing a variety of home sizes from 
90-170m2. The mixed-tenure homes all 
achieved Code for Sustainable Homes  
Level 4 , and three were built to Level 5. 

At the heart of each house’s performance 
is its highly e�cient building envelope. 
These provide good U-values, carefully 
controlled thermal bridging and low air-
permeability – average airtightness was 
2.5m3/(h.m2). The homes were constructed 
using partial-�ll cavity thin-bed masonry 
walls and a structurally insulated panel 
roof system, which ensured high insulation 
levels through the rigid PIR partial cavity 
insulation and the inner thin-bed blockwork 
leaf. Masonry walls provide thermal mass 
and help to regulate the temperature inside. 
The inner thin-bed leaf was built to roof 
level and insulated in its entirety before 
the facing materials were installed, giving 
the advantages of continuous insulation 
and better thermal performance because 
there was no mortar or debris bridging the 
cavity. This can be achieved with thin-bed 
construction because the inner and outer 
leafs do not have to “course”.
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 H
uge strides have been 
made in the energy 
e�ciency performance 
of housing since 2006, 

when the government set a 
target of achieving zero carbon 
for new homes by 2016. 

But there are still many 
challenges to overcome as the 
industry simultaneously tackles 
the urgent need for new housing 
while addressing issues such as 

overheating and skills shortages. 
How can masonry and concrete-
framed solutions help resolve 
these issues and deliver the high 
performance targets needed?

How far the industry still needs  
to go on energy efficiency  
depends on who you speak to. 
Pete Halsall, chief executive of the 
Good Homes Alliance, believes  
it’s well on the way to being 
cracked in new housing. “I spoke  

to a large contractor last month 
who is thinking of offering an 
energy performance guarantee  
in the UK,” he says. “That shows  
the level of confidence they have  
in what they’re building. The 
market will inevitably respond  
with further offers.” 

But Richard Partington, founder 
of Richards Partington Architects, 
believes that the industry doesn’t 
yet fully understand how to 

SOLID, SEALED, 
DELIVERED 
Overheating is set to be an increasing problem in well-insulated,  
low-carbon homes, but thermal mass can provide a solution 

Below: with Itatibus dem et 
adi utatiistibus evellessunti 
Left: voluptaEni imus 
excepudit quam del molore

TOOLBOX  

Whole-life performance
Guy Thompson 
Head of architecture, sustainability 
and housing, The Concrete Centre 

A whole-life approach represents best practice in 
building design, but applying it in a meaningful 
way has often proved di�cult. Thankfully, it is  
set to become a lot easier thanks to the 
ascendance of Environmental Product  
Declarations (EPDs), which provide performance 
data for the complete lifecycle of construction 
materials and products. This is a much better 
alternative to the often misused cradle-to-
gate data, which is limited to the impacts of 
manufacturing and can therefore lead designers  
to the wrong conclusions. 

EPDs will form part of a broader whole-life 
assessment of the overall building, representing 
the next evolution in the design process. 
Commercial software tools are currently in 
development, based on the European standard 
for the environmental performance of buildings. 
These will ensure construction materials can be 
assessed in a more balanced and integrated way 
than has been possible in the past. Architects 
and designers will be able to more easily obtain 
quantitative results on how material choices a�ect 
a building’s whole-life CO2 footprint.  

This shift in design approach is welcomed by 
the concrete and masonry industry, where the 
challenge is to ensure the numerous whole-
life CO2 merits of heavyweight materials are 
adequately captured in the design process.  
These bene�ts can be both direct, through 
increased durability, lower maintenance 

TALKING 
POINTS

How can we build 
low-energy homes 
that are comfortable 
all year round?

What does a fabric-
�rst strategy mean 
for mainstream 
housing? 

reduce heating demand: “We’re 
still trying to get to grips with 
how heat is lost through a house 
that’s well insulated and airtight 
– for example, through thermal 
bridging. There’s a serious gap in 
knowledge.” 

Where there is definitely room 
for improvement is on the newer 
but increasingly pressing issue of 
summer overheating. Most at risk 
are airtight properties without 
adequate ventilation, particularly 
urban, single-aspect flats. 
Occupants of new developments 
already report stifling summer 
temperatures, a problem that is 
threatening to become worse 
as climate change brings hotter 
conditions (see pages 4-7). 
“People are waking up to the fact 
that climate change is a real risk,” 
says Andrew Mellor, partner at 
PRP Architects. “Overheating is a 
concern, certainly for us and for 
clients including private developers 
and social landlords.”

Heavyweight, thermally 
massive framing solutions 
have an important role to play, 
believes Halsall. “For larger scale 
developments such as flatted W

or
ds

: P
am

el
a 

Bu
xt

on



THIS IS CONCRETE16

IN PRACTICE

Chobham Manor, London 
Construction is underway on the �rst phase of 
the 800-home Chobham Manor masterplan, 
situated between the Olympic Village and 
Velodrome in east London. 

PRP Architects has designed the 300 homes 
to meet Code for Sustainable Homes Level 4, 
as well as the stringent fabric energy e�cient 
standard (FEES) set by the Zero Carbon Hub 
for zero-carbon homes. They are being built 
using a combination of traditional masonry, 
reinforced masonry and – on the taller structures 
– reinforced concrete construction. 

Meeting planning requirements for FEES was 
a “fantastic” result given the range of forms 
and typographies within the development, 
according to Kirk Archibald, associate director 
at PRP. “All units are designed to meet this very 
high standard for the thermal performance 
of the building envelope. We have one or two 
typologies which make that di�cult, simply 

because of their form and shape – they have a 
high exposed surface area to footprint – but  
we are continuing to massage designs to make 
them work.”

Commissioned by the London Legacy 
Development Corporation (LLDC), the �rst batch 
of 100 homes range from one-bed �ats up to 
�ve-bedroom townhouses. All are triple-glazed 
and combine traditional wall thicknesses of 
300-350mm with high-performance Xtratherm 
insulated board to give average U-values of 0.15 
for �oors, walls and roofs, and 0.8 for the glazing.

Particular attention has been paid to simplifying 
the interfaces between the facade and the frame 
in order to avoid thermal bridging and create an 
unbroken “tea cosy” of insulation. The design also 
ful�lls LLDC conditions for daylighting. Most of 
the houses are faced in either brick or render in a 
mostly natural palette.

Delivery of the �rst phase of Chobham Manor is 
expected by 2017, with the whole development 
due to complete by 2021. 

schemes, there’s no doubt in my 
mind that concrete structures – 
appropriately detailed and greened 
– can be a very good solution,” 
he says. “They have a compelling 
combination of longevity, 
durability, low maintenance and 
thermal mass. We will need to get  
a grip on climate change 
adaptation as the climate gets  
an increasing grip on us, and 
concrete and masonry can assist  
in this area.” 

But this exposes another great 
knowledge gap. To use concrete’s 
thermal mass effectively to reduce 
overheating, a building structure 
must be able to release heat at the 
end of each day (see Toolbox,  
page 5) so that it is ready to store 
it again when temperatures rise. 
Designing for night-time purging 
means addressing a range of  
issues such as security and, 
crucially, adequate ventilation.  
“I don’t think we understand 
comfort well enough,” says Halsall. 
“We’ve focused on insulation  
and not enough on ventilation  
and shading.”

Ventilation is not traditionally a 
major consideration in the UK’s 
mild climate, but it will require 
earlier and more detailed planning 
as technologies such as mechanical 
ventilation and heat recovery 
become more common. Partington 
is concerned that there is a lack of 
understanding of the interaction 
between the passive parts of 
a house and its active systems, 
and advocates a “services first” or 
simultaneous approach to design: 
“This would require a change in 
attitude, as housebuilders tend to 
rely on subcontractors to design 
services and don’t procure them 
until very late.” 

But he also warns against simply 
throwing technology at the 
problem: “We don’t have people 
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MASONRY 
CONSTRUCTION  
OFFERS THE

LOWEST 
CARBON
SOLUTION OVER THE 
LIFETIME OF A HOME

with the technical understanding 
and the design and installation 
skills to use the technologies  
that are promoted by policy. 
Progress has been made, but 
in the last six to 10 years we’ve 
overstretched.” Post-occupancy 
evaluation will help to fill the  
gap, he adds. 

Looking to the future, the 
challenge – and opportunity – will 
lie in ensuring that the whole-life 

energy performance of concrete 
and masonry homes is fully 
understood. 

However important it may be, 
zero carbon is not the whole 
story and cannot be considered 
in isolation. Partington wants a 
greater focus on robust homes that 
ensure future comfort and usability, 
with a better standard of fabric and 
less dependence on technology. 
Without this, he fears, there may be 

a repeat of the housing mistakes of 
the 1960s and 70s: “We’re distracted 
by zero carbon. We’re in danger of 
making unsuitable housing instead 
of safeguarding the principles of 
good housing: space, light, fresh air, 
making good neighbourhoods and 
good streets.” 
Download Thermal 
Performance Part L1A at  
www.concretecentre.com/
publications

requirements and enhanced 
thermal performance, and indirect, 

through leaner design – the ability to 
design-out internal �nishes and rationalise 
air conditioning installations, for example. 
The last few years have also seen a growing 
number of old concrete-frame buildings 
being fully refurbished, capitalising on their 
inherent robustness and saving a signi�cant 
amount of CO2 over new build.

Low-energy performance
Tom De Saulles 
Senior manager, building 
sustainability, The Concrete Centre

Several signi�cant developments have 
enabled new-build masonry homes to 
meet or exceed fabric energy e�ciency 
requirements. First, a comprehensive range 
of high-performance masonry construction 
details have been produced (see references). 
Secondly, a range of innovative new 
products are also playing their part. These 
include wall ties with very low levels of 
thermal conductivity, plus new high-
performance lintels and insulation for cavity 
walls – for example, CavityTherm, which 
enables U-values as low 0.17 to be achieved 
in a standard 100mm cavity. Airtightness has 
also been enhanced signi�cantly, with the 
results of NHBC pressure testing showing a 
40% improvement compared to 2006. 

As the insulation performance of wall, 
�oor and roof elements (measured by 
U-values) has improved, the heat loss at 
details and junctions (measured by ψ or 
psi values) has become a more signi�cant 
proportion of a dwelling’s total heat loss. To 
help designers meet this new challenge, the 
Aircrete Products Association and Concrete 
Block Association (CBA) have produced a 
set of thermal bridging details for masonry 
walls. These provide calculated ψ-values 
for a range of masonry solutions using 
di�erent block types and insulation options. 
These details provide an e�ective means of 
showing the reduction of a dwelling’s overall 
heat loss from thermal bridging, and o�er 

a far less punitive alternative to the default 
ψ-value included in Part L1a 2013.

The example below, provided by Owen 
Gallagher of the CBA, shows how the CBA 
details perform in comparison to the default 
ψ-value, and the e�ect on a design’s ability 
to meet the target emission rate and target 
fabric energy e�ciency, as set by Part L1a. 
This calculation is for a two-bedroom, two-
storey end-of-terrace house. In each case, 
the same construction applies – the only 
di�erence is the input ψ-value. 
Download thermal bridging details from:
www.aircrete.co.uk
www.cba-blocks.org.uk
www.constructivedetails.co.uk

* Includes the following thermal bridges: lintel, cill, jamb, ground �oor, intermediate �oor, eaves at ceiling, gable at ceiling, corner normal party wall 
between dwellings, party wall ground �oor, party wall intermediate �oor, party wall roof at ceiling

Bene�ts of thermal bridging details vs default ψ-values

Default SAP 
ψ-value  
(0.15W/m2K)

Accredited 
Construction details on 
Planning Portal
ψ-value (0.1015W/m2K)

Concrete Block 
Association details 
ψ-value (0.0385W/m2K)*

Emissions 
(kgCO2/m2/y)
 
 

Target emission rate 22.1 22.1 22.1

Dwelling emission rate 22.1 21.1 19.8

% improvement 0.0% 4.7% 10.5%

Fabric energy 
e�ciency 
(kWh/m2/y)
 

Target fabric energy 
e�ciency 49.9 49.9 49.9

Dwelling fabric energy 
e�ciency 

56.8  
Target not met

51.7 
Target not met

44.9 
Target met
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BEAUTIFUL 
GAMES 
Some of the leading innovators in visual and 
tactile concrete reveal the material’s playful side, 
with stunning new versions of old favourites  

 E
xposed visual concrete 
comes in many guises. 
It is a uniquely versatile 
material, with a wide and 

growing range of concrete types 
and manufacturing techniques.

Concrete takes the shape of 
whatever surface it is cast against, 
and all manner of patterns, textures 
and even photographic images 
can be created through the use of 
coloured pigments, profiled form 
liners and finishing techniques. 
It can be used as a final finish for 
practically every aspect of our 

buildings and landscape, including 
facades, floors, stairs, soffits, and 
even furniture.

Architects are increasingly 
exploring the possibilities of 
visual concrete, working with 
manufacturers to develop surfaces 
that surprise and charm (see 
image, right). For Ecobuild, The 
Concrete Centre decided to show 
off the material’s visual prowess 
and inspire visitors by challenging a 
selection of innovative companies 
to create aesthetically stunning 
new takes on traditional games.
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CHINESE PUZZLE 

Concrete with various textures 
By Cornish Concrete Products 

What �nishes did you use?
We have used four �nishing techniques to illustrate the  
versatility of concrete: acid etching, which uses a diluted acid 
solution to reveal a �ne, sandy surface below the top layer;  
sand blasting under high pressure to expose the aggregate; 
using a chemical retarder, which also exposes the aggregate by 
allowing the top layer of concrete to be pressure-washed away; 
and polishing with diamond-tipped abrasive discs to create a 
ground, smooth surface. 

How did you do it? 
Each part of the puzzle was moulded, and the moulds were 
carefully sealed to avoid blemishes. Seven pieces were created 
using a particular mix, and di�erent �nishes were applied 
afterwards as required. The biggest challenge was producing tiny 
elements in a factory geared to a completely di�erent scale.

How could I use these �nishes?
The types of �nish on the puzzle are typical of what can be 
achieved on a larger scale for cladding, hard landscape works or 
any project that wishes to show o� the beauty of concrete and 
take advantage of its inherent thermal mass.  

www.cornishconcrete.co.uk

VISUAL CONCRETE

1

2

3

4

A trial version showing the form of the puzzle, and examples of the �nishes that will  
be used 1  Acid-etched  2  Chemical retarder 3  Polished 4  Sand-blasted

Graphic Concrete created patterned precast concrete panels for the Ospedale Giovanni XXIII 
Chapel in Bergamo, Italy. The project won the overall prize at the 2015 Surface Design Awards

NOUGHTS & CROSSES

Concrete with velvet and linen 
By Tactility Factory

What �nishes did you use?
We used two of our patented technologies: infused velvet for the 
board and infused linen, with a dash of embroidery, for the 
counters.

How did you do it?
We cast the elements in silicon moulds and then cured them 
under heat because they are quite thin. The concrete element 
is relatively straightforward – the genius lies in the textiles and, 
of course, the years of know-how that emerge when you bring 
together two diverse materials and cultures of making. It’s 
always a thrill to demould and see the surfaces as they emerge. 

How could I use these �nishes?
Our surfaces are currently for interior wall applications, 
although we are developing new products. Most of our clients 
use them in panel format, so approximately 10-15mm thick 
and up to 3.5m x 1.2m. These are cast onto a stud-walling 
system so they can simply become part of a wall construction. 
They can also be �xed to �at surfaces using adhesive. 

Tactility Factory surfaces have been installed in restaurants, 
hotels, private homes and arts venues. We like to cover whole 
walls but we have also done friezes and feature panels. We 
o�er a range of designs and a bespoke service to clients 
around the world.  

www.tactilityfactory.com
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IGUANA JIGSAW 

Fibreglass reinforced concrete 
By Graphic Relief 

What �nishes did you use?
We used an iguana pattern that was 
originally designed by Timorous Beasties 
for wall coverings and textiles. We like to 
challenge people’s view of concrete by 
combining art, design and engineering to 
develop stunning textures. 

How did you do it? 
We start with the artwork in 2D digital  
form and manipulate the image to  
achieve di�erent e�ects. We then translate 
the image into a bas relief mould which 
contains all of the detail and complexity  
we want in the �nished piece. Liquid 
concrete is poured into the mould and 
allowed to cure. 

After the iguana panel had been removed 
from the mould, it was cut into jigsaw  

pieces using a water jet cutter by Aqua 
Dynamics – the cutting beam was just 
0.4mm (see below). After cutting, the  
jigsaw was sealed using Keim’s Lotexan,  
an impregnating sealant.

How could I use these �nishes?
Graphic Relief creates surfaces for  

retail, commercial, residential and art 
projects, and the vast majority of our work 
tends to be bespoke and tailored to the 
individual project. Examples of projects, 
�nishes and techniques are available on  
our website.

www.graphicrelief.co.uk

How the jigsaw pieces were cut … with a 
blade of water the width of a pin 
By Aqua Dynamics

The water-jet process is 
capable of cutting just about 
any material or composite of 
materials from less than  

1mm thick to 180mm – the  
only exception is toughened 
glass. It is suitable for working 
to very �ne limits in highly 

decorative designs. 
For the iguana jigsaw, we 

deliberately achieved a loose �t 
for ease of assembly – the gap 
could represent a grout line in 
a permanent feature. But the 
precision of water-jet cutting 
is more often used to produce 
a tighter �t, where little or no 
gap can be seen. The individual 
pieces are then reassembled in 
a pietra dura-style piece, one 
material blending seamlessly 
into another.

The process uses a jet of water 
pressurised to 60,000 psi  
(4,000 bar) and reduced in 
diameter to 0.4mm – the size of 
a pin – although lower pressure 
is used for brittle materials 
to reduce the risk of surface 
damage. Abrasive garnet is 
added to the jet and the head 

is guided by computer over a 
2.4m x 1.2m worktable in three 
axes. The nozzle is held 1.5mm 
above the surface so that the 
jet retains its focus as it passes 
through the material. 

To program the machine, 
a CAD �le is produced from 
a drawing and the relevant 
cutting data added to control 
the quality and squareness 
of the cut edge. Since most 
construction materials are 
typically in sheet, plate or  
block form, the surface 
presented to the jet is usually 
�at. Where the material is 
uneven (for example, on 
corrugated sheets) the head  
can be programmed to follow 
the contours. 

www.aqua-dynamics.co.uk
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TOOLBOX 

Achieving visual concrete
Elaine Toogood  
Senior architect, The Concrete 
Centre

The desire to optimise concrete’s thermal 
mass, �re and acoustics bene�ts and express 
a building’s structure internally or externally 
requires an understanding of the process of 

achieving visual concrete. Particular  
care is required to ensure a high-quality 
�nish, with detailed consideration of the 
formwork, workmanship, curing and concrete 
mix design. 

Visual concrete is designed to be visible 
throughout the lifetime of the building. An 
acceptable appearance may range from a 
natural �nish with signi�cant variations to a 
more re�ned textured or smooth surface, or 
one moulded to patterns or shapes. The more 

consistent the desired quality of �nish, the 
more care must be taken. 

It should be noted that achieving high-
quality visual concrete will cost more than 
a basic �nish. However, this is o�set by a 
reduction in the cost and programme for 
additional �nishes, as well as savings in 
ongoing maintenance costs and the long-
term bene�ts of thermal mass.
Download Visual Concrete at  
www.concretecentre.com/publications

DRAUGHTS  

The pieces  
Moulded, polished concrete 
By MASS Concrete

How are you going to do it? 
We want to create tactile, chunky pieces that 
stack to become double-deckers. A solid 
aluminium tool will be CNC-machined to our 
CAD design, from which we’ll take rubber 
moulds to cast the pieces. We’re using two 
contrasting mixes, one light and one darker, 
and the top of each piece will be polished to 
reveal unusual coloured aggregates, such as 
clear glass or mother of pearl. 

How could I use these �nishes? 
Speci�ers can work with us to develop 
unique designs – we can provide a range 
of aesthetic �nishes incorporating textures, 
patterns and coloured glass and aggregates.   

www.mass-concrete.com

The board 
Surface-retarded concrete 
By Chryso UK, with Graphic 
Concrete

What �nishes did you use?
The chequer square pattern was created by 
exposing the aggregate within the concrete 
mix in selected areas. For consistency and 
clarity of pattern, this was done with a 
graphic concrete membrane, using the same 
process as for a precast concrete panel. 

How did you do it? 
To achieve a good clarity between squares, 
we decided to use white cement with a 
coarse (4mm) black aggregate. A mould was 
constructed with the graphic membrane 
placed in the bottom, and the concrete 
on top. Some 36 hours later, the slab was 
demoulded, the paper removed, and the 
surface sprayed with a jetwash to remove 
the retarded concrete surface. 

How could I use these �nishes?
Graphic Concrete patterns and images can 
be produced on prefabricated concrete 
surfaces such as facades and walls. Designers 
can choose from ready-made patterns 
or create their own. We can even transfer 
photos to the concrete surface.  

www.chryso.com 
www.graphicconcrete.com

The graphic membrane was placed in the mould and the concrete poured on top; the demoulded board was jetwashed

The CAD design for the pieces, and the two �nishes 
containing mother of pearl and clear glass aggregate



TALKING 
POINT

How can we develop 
cost-e�ective 
designs that 
enhance resilience 
and performance?
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THE POWERFUL 
CASE FOR 
SPECIFYING 
CONCRETE FIRE 

RESISTANCE
THERMAL 

MASS

Sustainability has become 
an increasingly wide-ranging 
term, as our understanding 
grows of the many impacts that 
a project and its materials may 
have over their lifetime. 

Specifiers must consider a long 
list of factors – embodied impacts, 
in-use performance, longevity 
and upfront costs against those of 
maintaining the building over its 
lifetime. Environmental impacts 
and benefits must be weighed 
with social and economic issues, all 
without losing sight of the essential 
functions that a project needs to 
perform – for example, providing a 
comfortable, safe, robust shelter. 

The table, right, is a guide to the 
inherent performance benefits that 
concrete and masonry can offer. 
Download Specifying 
Sustainable Concrete at  
www.concretecentre.com/
publications

ENVIRONMENTAL

SOCIAL

ECONOMIC

Concrete does not burn and 
therefore it reduces both the 
waste of materials and the 
noxious emissions caused 
by �re.

The resilience of concrete 
reduces damage and 
limits the potential loss 
of livelihood or homes 
as a result of �re. During 
construction, the concrete 
frame presents no �re risk  
to neighbours.

Regulations require the safe 
evacuation of occupants but 
do not ensure the survival 
of property. Concrete 
structures comply with life 
safety regulations but also 
resist �re to enable cost-
e�ective repair and re-use.

Concrete’s thermal mass 
allows it to be used to 
reduce buildings’ heating 
and cooling energy load.

The thermal mass inherent 
in concrete provides a 
simple and e�ective means  
to reduce overheating 
– a growing health and 
wellbeing issue, particularly 
among the elderly. 
Projections show a three-
fold increase in heat-related 
mortality by the 2050s. 

Using the thermal mass 
of concrete will lower the 
running costs of a building. 
It will also reduce the plant 
needed on site, leading 
to lower operating and 
maintenance costs.
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DURABILITY ACOUSTIC 
ISOLATION 

PERFORMANCE

ROBUSTNESS  
AND SECURITY

FLOOD 
RESILIENCE

Due to the long life of all 
concrete structures, material 
impacts on the environment 
are kept to an absolute 
minimum.

The durability of concrete 
structures means that, once 
built, they are rarely out of 
use for maintenance and 
hence cause minimal social 
disruption.

Concrete is a very stable 
and durable material with 
an extremely long life. As a 
result, maintenance costs  
are extremely low for 
concrete structures.

Concrete has good acoustic 
performance and relies little 
on �nishes and materials  
that have a short lifespan.  
As a result, less material is 
used and potential waste  
is avoided.

Concrete’s mass absorbs 
sound, ensuring quality of life, 
particularly in high-density 
environments where noise 
from neighbours can be a 
major issue.

Concrete walls and �oors 
provide the required 
acoustic separation with 
minimal �nishes, and 
therefore minimal costs and 
maintenance.

Concrete structures are 
robust, reducing the risk  
of damage to �nishes. 
Therefore, less material  
is used throughout a 
structure’s lifecycle.

Solid concrete and masonry 
party walls provide safe, 
secure buildings. Prevention 
of intruders helps to build 
safer communities.

Concrete structures, 
particularly those with 
minimal �nishes, will su�er 
less damage and cost less to 
repair and maintain.

Concrete retains its 
structural integrity, resulting 
in minimal waste of 
materials following a �ood.

Concrete and masonry 
structures can be designed 
to resist water penetration, 
keeping inconvenience 
and disruption to business, 
homeowners and the 
community to a minimum.

Downtime of businesses, 
homes and essential 
community services is 
minimised if �ooded 
buildings have been 
constructed in concrete.
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1 2
What is the average delivery 
distance for the raw materials 
of concrete?

1  b  In 2013, the average delivery distance for all raw materials was 50km. For readymix concrete, the average was 12km and for precast products it was 121km. 2  a In 2013, 88.8% of sites were covered 

by an EMS certified to ISO 14001; 90.3% were covered by a quality management system certified to ISO 9001. The target for both is 95% by 2020. 3  c In 2013, the concrete industry used 79 times more 

waste than it generated. This has risen since 2012, when the ratio was 62. When the Concrete Industry Sustainable Construction Strategy was launched in 2008, the ratio was 19.   4  b In 2013, 91% of 

concrete production by tonnage was certified to BES 6001, with 85% achieving a performance rating of Very Good or Excellent. The target for 2020 is 95%.  5  a The concrete industry measures the CO2 

emissions associated with the production of a standardised or baseline mix to enable comparison with previous years. In 2013, this figure was 79.7 kgCO2/tonne for concrete alone and 87.1 kgCO2/tonne 

for concrete plus reinforcement. The target for 2020 is 71.8 kg/CO2/tonnes, representing a 30% reduction on 1990 levels. 

The concrete industry is a net 
user of waste – how many 
tonnes of recovered and waste 
materials does it use for every 
tonne it sends to landfill? 

What is the level of CO2 emissions 
associated with the production of a 
standardised concrete mix? 

Download the latest 
performance report 
on the Concrete 
Industry Sustainable 
Construction Strategy  
www.sustainableconcrete.org.uk

What is the percentage of 
concrete production certified 
to the BES 6001 responsible 
sourcing scheme?

a. 88.8%
b. 90.3%
c. 95%

a. 85%
b. 91%
c. 95%

a. 71.8 kgCO2/tonne
b. 79.7 kgCO2/tonne
c. 87.1 kgCO2/tonne

a. 19
b. 62
c. 79

1 2

433

55

What percentage of concrete 
production sites are covered by 
an environmental management 
system certified to ISO 14001? 

A
N

SW
ER

S

a. 12 km
b. 50 km
c. 121 km

THE HARD FACTS




