SUSTAINABLE CONSTRUCTION

Concrete and material
efficiency

The latest data from the Concrete Industry Sustainable Performance Report provides insights
into the material efficiency of concrete. Did you know that 210 times more waste is consumed
during the manufacture of concrete and its constituent materials than the industry sends to
landfill? Guy Thompson of MPA-The Concrete Centre reports.
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performance, with many indicators that
provide insight into the material efficiency of
concrete.

Performance indicator: recycled/
secondary aggregates

The inclusion of recycled and secondary
aggregates in concrete is a balance of resource
efficiency, transportation CO, and the
implications on mix design and concrete
performance. Consequently, these aggregates
should be used in concrete production

where it is technically and environmentally
beneficial to do so. The industry continues
to operate on this principle and uses recycled
materials where possible and appropriate. In
2017, 8.3% of aggregates used in concrete
were from recycled or secondary sources.

Performance indicator: additional
cementitious materials

There are significant volumes of by-product
materials such as GGBS and fly ash that
can act as part of the cementitious binder

in concrete. These materials have a lower
embodied carbon than cement and can also
influence the appearance and performance
of concrete. In 2017,25.1% of the total
cementitious materials used were additional
cementitious materials.

Recycled steel reinforcement

Steel reinforcement manufacturing BAR
(British Association of Reinforcement)
members used approximately 96% of recycled
ferrous metal waste as a proportion of the
raw materials consumed in their electric

arc furnaces (EAFs) in 2017. The BAR
members who are reinforcement fabricators
used more than 95% EAF material in
producing and supplying reinforcement bar
for use in concrete.

Performance indicator: BES 6001
During 2017, certification of concrete
products to BES 6001 reached 92% of
production tonnage. Over 90% of this
certified tonnage achieved a performance
rating of ‘Very Good’ or ‘Excellent’. Of

key interest to construction being rated to
BREEAM assessment schemes, is a rating
of responsible sourcing used in calculating
credits under this aspect. This is now
demonstrated by the Responsible Sourcing
Certification Scheme (RSCS) score, which is
shown on each product BES 6001 certificate
(available at www.greenbooklive.com) and
which is often higher than the generic score
allocated to BES 6001 in BREEAM. The
majority of certified concrete production
attracts an RSCS score of 7 — currently the
highest value for any scheme.

concrete

SUSTAINABLE CONSTRUCTION

- i > > ¢ >
20% 5.1
= |
10%
| I | ] I I | | | I
2008 2009 2010 201 2012 2013 2014 2015 2016 2017
© Percentage of additional cementitious materials — GGBS, fly ash,
¢ etcasa proportion of total cementitious materials used.
100%
90% = 3 & é 2z
BO0% ”
70%
60%
T | | T | | T T | T
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
© Percentage of production certified to responsible sourcing
¢ standard BES 6001.
60
50%
40% 2
30% - g . ;
20%
10%
I I | I I I | I I ]
2008 2009 2010 201 2012 2013 2014 2015 2016 2017
© Materials diverted from the waste stream for use as a fuel source
© asapercentage of total energy use.
6 : !
N/A 47 2.1 16 1.5 13 1.1 12 10 1.0
5 .
3
2
1
| | | | | | | | | |
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

. Waste to landfill as a proportion of production output kg/tonne.

Key

= Concrete
= Concrete plus reinforcement
— 2012 target

m— 2020 target

www.concrete.org.uk MARCH 2019



SUSTAINABLE CONSTRUCTION

Material efficiency through waste
consumption

Concrete is manufactured using efficient,
low-waste processes and can be supplied in
the precise quantities required, limiting waste.
The concrete industry is a net user of waste:
210 times more waste is consumed during the
manufacture of concrete and its constituent
materials than the industry sends to landfill.

Performance indicator — waste to
landfill

The indicator for waste minimisation relates
to waste disposed to landfill per tonne of
concrete production and includes waste
related to the constituent materials attributed
by their proportion in the concrete. During
2017, the value was 0.6kg/tonne of concrete
produced, which is significant progress
towards the 2020 target of a 90% reduction
from the 2008 baseline, equivalent to 500g
(0.5kg) of waste per tonne of concrete
produced. Our longer-term aspiration is for
zero waste to landfill.

Performance indicator: replacement
of fossil fuels

The industry requires high temperatures

for production, primarily in cement
manufacture, and this is an opportunity to

safely use alternative combustible materials
as fuel instead of non-renewable fossil fuels.
The concrete industry indicator shows

the proportion of energy derived from
materials diverted from the waste stream as a
percentage of total energy use. In 2017,33%
of total energy use was from waste-derived
fuels, which is the highest value recorded
since the strategy was launched in 2008. For
cement production, this increases to 44%.

Concluding remarks

The industry report demonstrates the
material efficiency of the concrete and its
constituent materials. Designers also have

a role to optimise material use through
structural design and the selection of
construction systems that help reduce wastage
rates on-site. And not to be forgotten, at end
of life, concrete is 100% recyclable and when
crushed reabsorbs some 20% of its embodied
carbon. M

References:

1. SUSTAINABLE CONCRETE FORUM. Summary of
Concrete Performance Indicators, 2017 data . MPA-The
Concrete Centre, London, 2019.

2. BUILDING RESEARCH ESTABLISHMENT. BRE
Environmental & Sustainability Standard BES 6001.
Framework Standard for Responsible Sourcing. Issue
3.1, BRE Global, Watford, 2016.

Keynote Address

Next Generation PCE Superplasticisers

Professor Johann Plank
Technical University of Munich, Germany

A

4" April 2019

Wembley Stadium,

London

“.FEffi.cie_nt Concrete Construction: New

www.theict.org.uk

OSCRETE

Principal Sponsor



	A9R17pb5or_m7tfar_fh8.tmp
	/downloads/concrete/march2019/html/files/assets/common/downloads/page0052.pdf

	A9R8srrn5_m7tfaz_fh8.tmp
	/downloads/concrete/march2019/html/files/assets/common/downloads/page0053.pdf


