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The Low Carbon Concrete Group

Green Construction Board (part of IWG)
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The LCCG Routemap

Executive summary

Using concrete

Strands 2, 3 and 4:
Best practice in using concrete e s et
There i huge variation in how concrete is used and spedified. It i industry and govemment to optimise
possible to reduce significantly the carbon intensity of concrete through the use of concrete for carbon.
better design, specification and construction practices - this requires a
focus on carbon and the necessary guidance and support.

Making concrete

3 Strands 5, 6 and 7: ACTION:
ACTION: Best practice in making concrete

There is ako huge variation in how concrete is produced and the
constituents used. While the engineering performance of concrete is
standardised, its carbon intensity is not and there are many opportunities
using existing technologies as well as new approaches.

Concrete industry to coordinate modemisation
1o allow the standardisation of the carbon
intensity of concrete production with support
for new technologies. Government support will
accelerate this process.

Low Carbon Concrete
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Setting the agenda for a path to net zero
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KNOWLEDGE TRANSFER

Knowledge transfer is crucial to addressing barriers and accelerating the use of lawer-carbon concrete. There needs
to be clear guidance on how to speify, design and use lower-carbon concretes within the existing standards, as well
asa better understanding of performance and how and when to engage with stakeholders. Coordination between
institutions and trade bodies is important to ensure guidance is effective.

3 DESIGN AND SPECIFICATION

The use of concrete must be optimised wnhln »- desgn proces regardessof s carbon nersity. Guidance that

s required. The specification of concrete
and concrete products must i in ..m,, ifirs need to understand y to reduce
it while meeting other performance requirements.

4 SUPPLY AND CONSTRUCTION

Corsideration must be given to how a concrete will be prodxed and whether in-situ or precast concrete offers
greater pm.m.almhm. savings. The perfom\amx requirements, installation method and project-specific logistical

all idered durin between the concrete producer and the project team.
There must i be 2 cear plan fo verficaton of the materal 16 avod waste o an xcesse {51 regime.

Left: Hollowcore precast panel environmental
product declaration (£°D)

Above: Concrete placement using a concrete pump

6

OPTIMISE EXISTING TECHNOLOGY

Within current standards and practice, it is possible to produce concretes that have lower embodied carbon. To achieve
this, stakeholders need to work together to ensure that all options for cement types are considered. In addition, the
project team must work to ensure that the cement content is optimised for a given cement type. Collectivly this
optimised appr typical practice.

ADOPTING NEW TECHNOLOGY

Concretes th blends or ide of ill be part of th to reducing
the carbon intensity of the industry. Some of these concretes are an extension of existing technology, while others adopt
wholly different chemistry. Wherever possible and appropriate, these new technologies should be supported by the
industry o allow the development of standards and an increase in commercal readiness and application.

CARBON SEQUESTRATION, CAPTURE AND USE

Carbon sequestration within concrete can offer some benefit in performance and the potential reduction of

atmospheric CO,. Guidance on how to use novel carbon curing technology and a better understanding of how to

maximise long-term carbonation is required. Carbon sequestration technalogy to reduce the intensity of cement

pvodlmvon requires large-scal industry and government support and should b recogrised asan end-of-pipe soluion
h d only once other carbor maximised.

Abous: Pecit panets at the Glbal Chang nstute made
using Wagners EF

Right: Waste ﬂ:’ ata quarry with potential for use as
cakined day




lients define prod.l:t mq.lmnuns using the LCCG benchmark rating

criteria and commit meat the criteria
F«mﬂmda(mn Task Force and
carbon

Inchude voids, coffers or profile sections to reduce concrete volume In thick
or planar concrete sections (sdabs, rafts, disphragm walld)

Increase utfisation factors and xsess design optimisation

Make use of EN I?!imlnm 1o reduce mataerial partial factors based on
quality control and r

Hlmmﬁugndhw artsing from the

cement content lumrlmddngm

?dyvmfmmnmﬁlmtmnnderdtmﬂnmdhmd
dements

Inchude an upper bound on kg COefm’ In the spacification

Allow the concrate supplier the maximum possible flexibility to mect or baat
the specified upper bound kg CO afm3

Identify clemants suttable for the use of new and low-carbon
concrate. Encourage the wse of these concretes for these onts

'Whin identity testing, ensure quality control methods are communicated to
batching plant so coment content & not Incraased for reduced results

Faqura reporting of the as batched kg CO,a/m?

Adopt warking mathods that roduce th required slumgFlow of concreta

Adopt thods that reduce the for early strangth gain

Avold use of sacrificial concrete In temporary works {e.g. ballast systems to
be precast and re-usable, sand binding |rmnynd of (:_gm binding, atc)

Minimise waste, incuding through use of BIM to avoid over-crdering

Plan demolition works to maxmise carbon take-up by concrete
demoalition arkings

Reclaim comentitious material and aggregates from demcliticn arisings

Continue to decarbonise the production of Portland coment (CEM 1)

Calculation of as bullt COje based cn s batched ingredients and volumes.
mixad or dispatched to %

Modg:ahhl;z:m to enable ion of lower-carbon concretes. For
example, add for alternative SCMs, add dispensars for AACM activators
Propose s carbon to chients, Induding as pllots

Increase and optimise use of GGES and FA as an SCM in blended coments
already In current standards (BS EN 157)

imudmﬂn—p-ﬁ OSWMMW

xtending the use of Imestone fines as a blended comant within the current
stam‘hds (BS EN 197)

current-generation and gecpolymers that make use of GGBS
mdlll“l-ycmhiu-mh-l roguirements e

CO,@ calculations to ba based on kg C used
Oﬁ’ehud mr\gn?;kmm"

Decarbonisation — Logical Sequence

CEM VB,
CEM I
CEM VIG-P,
CEM WIG-L),
CEMICM
CEM IVB-L,
CEMILBAL

Cemiree, EFC
ECOPact, Virtua

& = 8

.c-uamdmm.umam

lic reporting of 0 a/m? based cn material batched and
mn Impeaving on !? 15804. Include assessment agast lCCG brmdvl\xk
Perlodic updating of LCCG benchmark and guidanca 3 m

Designars to report on optimisation and utilsation for Jl concrate elements from
2s standard practice 3 202

from
2022

Expectation © ts will Include pilots of ways to reduce
mo:ro:sco wwmmmumhmm 3 '2(?1':
site works,

Establsh pilots of CO, capture at coment works . =
Tartia mixes. ind the guidance alro: ovided In Ffrom
BSEN l;lﬂ BS a5 rcdmbl;pl!w clinker proportion ke . 2025

m#-.xuam%meqm . Flm-n

Identification of In the UK with mm sultable for caldning 1o we From
e se= [l

2s comentitious. 2022
Devolop performance-related standards for concrate works 3 hﬂZZ-"
Convert PAS 2820-2016 to a British Standard - AACM/Gecpolymar from
Acthator Standard 2
Whan non-coerosive reinforcement should be used hﬂZZ-"

of risk and lovaks and
different concretes should be acceptedfexpocted

whera the use of . from

O

Woarking methods to maximise carbon take-up by concrote demolition arsings 2

persces to devolop the gudance = 3 From

Awallability and of

¥

Reduce minimum cement contents listed in BS 8500-2

.l Concrotes that contain sequasterad CO, 2024
l Fly 2k reciaimod from stockpiles a5 3 SCM -
.l Synthatic sggregates that sequester CO, during manufacture - A
Usa of graphene in concrete ol | Fo

Concrates that cure by carbonaticn 2 m

that make e of cfficket/ from

Uso of comantitious matorials redaimod from demolition arsings as 3SCM 3 o
.. Synthatic SCMs that sequester (O, during manufacture ;3’3'3 XL
.l Synthatic AACMs that sequester €0, during manusdacture ot

. Kentify optimal locatices for factories that will make use of captured CO,

G
woided foems.

Caaned day as 3 SCM at higher percantage replacoment than currently
permitted by 85 EN 197

AACMs based cn caldined day induding matakaoli)

C

CEMIICM

CarbonCure

Carbon2

Sclidia Concrate

BanahCEM
{no longer trading)

Sclidia SCM,
Seratach




The LCCG Routemap

Remaining tasks to Publication

Final edits
o  Selection of case studies
«  Sign off February 2022

«  Formal Publication April 2022
Low Carbon Concrete
Routemap

Setting the agenda for a path to net zero

Low Carbon Concrete Group
The Green Construction Board




Decarbonisation — Easy wins

What we needed to do:

Develop a strateqgy — Avoid fragmentation!

|dentify the challenges — Different groups have different motivations and areas of
expertise and influence!

Engage with everyone — Collaboration

Present Opportunities — 70 build a repository of experiences




Other Groups

Collaboration is key

The Edge

Concrete Decarbonisation Taskforce

ConcreteZero




Technical

Direct reductions through existing technology.  Direct reductions through new and emerging technology

e Engagement with the industry to determine what is seen as a barrier to decarbonising of concrete and
associated materials.
PR How to navigate the existing suite of codes and Standards to utilise those cements that are suitable but
outside of EN 197. What changes are required and how the “change process” needs to be more dynamic
Operational

To support the wider implementation of all low carbon concrete technologies — Including AACM’s and where
CEM I'is used as an activator combined with secondary cementitious materials (SCM’s), including new
materials and capital expenditure

complimentary Design G00d design places material only where it is used most efficiently and makes full use of code provisions
for efficient design. Good design also enables the adoption of construction methods which permit high
quality workmanship reducing the risk of error and also enabling lean design while maintaining durability
and fitness for purpose.




Decarbonisation — Engineer, Contractor and Concrete Producer

ig 2.4: Step 1 — Application feasibility assessment




Decarbonisation — Engineer, Contractor and Concrete Producer

CHALLENGES:

Local Availability of materials
Improvements for existing infrastructure

Knowledge sharing

Support from existing standards — although not always necessary.......
Historic and relevant test data

Minimum cement content criteria — Temporary Works especially
Application suitability

A move towards performance specifications rather than prescriptive standards and
specifications

Admixtures technology

Construction Programs

The will to do it!




Decarbonisation — Innovation v Consumption v Material availability

What could happen

2021 2035 2050 + Demand

UK Concrete A

Consumption | @ e T I Ciefl BAU (Approx 15)

- Demand

Portland Cement

Green Construction
Board low carbon
concrete routemap

Cement industry
planned trajectory for
decarbonisation




Decarbonisation — Innovation v Consumption v Material availability

What could happen

2021 2035 2050 + Demand
UK Concrete A ta b 1c 2 4a 3 I =
Consumption e R et EAARsEsEsEAESEEEEEsEEEEEEEESEEREEEEE ahunnnnn ;h ............................................................ T cief BAU (Approx 15)

- Demand

Portland Cement

Calcined Clay

AAcly
Green Construction
Board low carbon
concrete routemap C;

Cement industry
planned trajectory for
decarbonisation C;

Green Construction

Board low carbon

concrete routemap

with focus on delivery
Ci




Thank you for your time:

Questions?




