HILCIITyYy -

France ( ,(\:,'ganncrpfﬂ ) England

VLI £ ROPEAN UNION

Welcome to the BLUEPRINT Circular
Economy Roadshow

The session will begin soon

projectblueprint.eu




HILtCIrcy -

France ( f,'gan”g;% ) England

VLI £ ROPEAN UNION

Can we remove waste from the
construction industry?

Wednesday 11 May, 09:00-11:00




HILtCIrcy -

France ( E,'gan'y;fz ) England

VLI £ ROPEAN UNION

Housekeeping

This session will be recorded

’ Use the chat/Q&A box for your questions

@ Please leave feedback




HILtCIrcy -

nely England

Chan
France ( manche

VLI £ ROPEAN UNION

Can we remove waste from the
construction industry?

Chair's welcome

Duncan Baker Brown, BakerBrown




HILtCIrcy -

nely England

Chan
France ( manche

VLI £ ROPEAN UNION

Can we remove waste from the
construction industry?

1.Andrew Buchanan, Materials Processing Institute
2.Gary Elliott, Elliott Wood Partnership
3.Dr Teresa Aparisi, UCL




HILCIITyYy -

nely England

Chan
France ( manche

VLI £ ROPEAN UNION

Can we remove waste from the
construction industry?

Speaker slides...




Materials
¢ Processing
Institute

he role of materials in a circular economy

‘
Can we remove waste from the construction b
industry? - :

Andrew Buchanan, Materials Processing Institute
11th May 2022

Excellence in Materials & Process Innovation



Agenda

« Introduce the Materials Processing Institute

« The Circular Economy; Principles, Benefits and Challenges

* Industrial Symbiosis

« Steelmaking and steelmaking bi-products

« Tools for understanding and maintaining value; LCAand MSA
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Our Position in the Innovation Landscape

Production

 Demonstration/pilot scale equipment

Applied * Industry led activity
R&D

» Responsiveness - Flexible pilot plant

» Universities and other RTOs - Finding new ideas

Early
Research

b)) SN ) ) 4
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Research Groups

Advanced Materials Circular Economy

« Energy applications —fuel cells, « Raw materials security — providing
hydrogen, etc greater economic stability

e Civil nuclear - steels, advanced modular « Promotion of recycling — and strong
reactors secondary markets

« Metal powders — for additive « Reduce waste and support sustainable
manufacturing use of Natural Capital

Industrial Decarbonisation Digital Technologies

« Hydrogen and its use in industry  Digitalisation of foundation industry

« Carbon capture usage and storage Processes
(CCUS) « Machine learning

« Offshore wind and renewables - Data analytics

, Materials /
\# Processing ; .“_!\
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Circular Economy

RAW MATERIALS

RAW
MATERIAL
EXTRACTION

CONSUMPTION
RESIDUE
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COMMODITY
PURIFICATION

PRODUCT

DESIGN

PRODUCTION /
MANUFACTURING

Principles

1. Minimise raw material consumption

2. Maximise yield

3. Designfor extended and second life

4. Low/Zerowaste manufacturing using
sustainable materials

5. Reduce consumption

6. Imbed recovery in design
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COMMODITY
PURIFICATION

PRODUCT
DESIGN

PRODUCTION /
MANUFACTURING

Principles

1. Minimise raw material consumption
2. Maximise yield

3. Designfor extended and second life
4

Low/Zero waste manufacturing using
sustainable materials

o1

Reduce consumption
6. Imbed recovery in design

Circular economy is not just about waste
management and zero landfill

© Materials Processing Institute 2021




Circular Economy
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Benefits

1.
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Raw materials security supports economic
stability and reduced reliance on raw material

Imports

Strong secondary materials market supports
manufacturing resilience

New, low carbon recovery technologies for
critical materials supports innovation

Waste reduction and minimised environmental
Impact improves biodiversity
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Challenges

1.

2.
3.
4
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Society is engineered to consume and dispose
Population growth = rapid consumption increase
Demand outstripping supply of finite reserves
Decarbonisation can challenge circularity




Industrial Symbiosis
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Steel Demand Outlook to 2050

Steel demand outlook (million tonnes)
3,000 9

2,500 7
2,000 7
1,500 7

1.000 7
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1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Global steel demand outlook [7].
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Primary Steelmaking - Industrial Symbiosis

Main inputs M Main outputs

1 tonne steel
Coke oven

@ @ 2.3 tonne CO,*

Oxygen
furnace D

Blast
furnace

Pulverised coal

&

Sintering
plant

Sinter

0

Iron ore
Waste gases

)

Slag

Hot metal

(@

*Source:
Energy Transitions
Commission

Process Flow Diagram of the primary steel making route.
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Secondary Steelmaking - Industrial Symbiosis

Main inputs ? Main outputs @ Main inputs ? Main outputs

Electric arc furnace % ﬁ Electric arc furnace %

1 tonne steel Iron ore 1 tonne steel

*

Electricity Natural gas Energy Transitions
; Commission

Process Flow Diagram of the secondary steel making route [6].
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Iron and steelmaking slags

Source

Processing

Application

Blast Furnace

Slow cooling (air cooled),
crushing, sieving

Concrete and road aggregate

Rapid cooling (water cooled),
gridding

Cement, concrete addition

Basic Oxygen Furnace

Slow cooling, crushing,
sieving

Concrete and road aggregate

Electric Arc Furnace

Slow cooling, crushing,
sieving

Cement addition and concrete

Slow cooling, moistened,
crushing, sieving

Concrete and road aggregate

Ladle Furnace

Slow cooling, moistened,
crushing, sieving

pH stabiliser, roads, cement

Materials
V4 Processing
Institute

Source, processing, and applications of iron and steelmaking slags [7].
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Geopolymers and Geopolymer Cement

« |norganic materials with a polymeric structure

« High strength among other valuable properties

« Chemically inert to a range of aggressive structures

« >80% reduction in CO, emissions when compared to industry standard materials
« Potentially sourced from legacy industrial sites

Materials
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Worldsteel

Materials Worldsteel Circular Economy Strategy; “The 4Rs”".
% Processing
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Tools for understanding and maintaining value; LCA and
MSA
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Lifecycle Assessment

« Structured framework that enables selected impacts or benefits to be quantified
throughout the life cycle of a material, product or service.
« Useful for:
 ldentifying critical points in the life of the system
« Comparing different approaches/technologies
« Setting benchmarks
« Full life optimisation

Resource
Extraction

Materials
# Processing
Institute © Materials Processing Institute 2021




Material System Analysis (MSA)

« Atool that maps the flow of a material through its entire lifecycle from exploration and

extraction, through processing, manufacturing and use and on to the end of life either
through recovery or disposal

« Highly effective for identifying pinch points in the material value chain allowing mitigation
strategiesto be built-in and resilience to be built

Imports Exports

Addition to in-use

. and end of life stock
Domestic

Extraction Addition to landfill

and tailings

Functional recycling "Losses

Materials Material System Analysis of Nine Raw Materials; C. T. Matos et al; JRC of the EC; 2021
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Key points

« Circular Economy is not solely about end of pipe treatments and waste management
* Resource optimisation throughout useful life and beyond

« Challenges to convert from a linear to a circular model...

e ...but also opportunities

« Establishedtools support value chain quantification

« Extensive opportunity for research and commercialisation on new processes and
technologies

Materials
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Our
Values

These are the values we all
take into our day-to-day work

. | Carbon Tools Output Be BI’I "|ant
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To achieve your full potential
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Flip It
i b —To distupt routine
e 02 = o e —To consider other perspectives
—To cultivate curiosity

—To realise unaxpected benefits
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The Structural Carbon Tool IStrUCtE e|||OttW00d

Structuralzngineers

How to calculate The Structural Carbon Tool
embodied carbon

Scheme Comparison Page The Institution of

Structural=ngineers

The f
™

houkd be noted that
ment proyect stage and the certainty of

the supply chen

Estimated embodied carbon (tCOze) Estimated embodied carbon (tCOe) Comparison to 2030 targets
Modules A1 -ASand A-C Modules A1 - AS by element (kgCO,e/m?)

Estimated embodied carbon [tCOze] by The scheme with the lowest
lifecycle stages emissions is Test B. Compared to
the highest emission scheme,
Test D, this scheme saves the
equivalent of:

297 roturn flights from London to
Now York

149 people cutting meat, dairy and
beer from thelr diets for 1 yoar

99 average family cars running for
1year

Strictly Confidential © Elliott Wood



Of the 33.1 billion tonnes of
man-made CO; created
worldwide, 40% is attributable
to the construction industry.

The demolition, and
excavation debris from
the construction industry
represents 63% of total
annual UK waste.

An estimated 80% of a
product’s environmental
impact is determined

at the design stage.




Re-use vs Re-cycle

Most
favoured

Least Disposal
favoured

option

Strictly Confidential © Elliott Wood 25.04.2022 33



Understandmg Carbon @ e

Embodied Carbon Operational Carbon

Manufacture, transport and Building energy consumption
installation of construction materials

Strictly Confidential © Elliott Wood



Lifecycle embodied carbon

Cradle-to-cradle

Cradle-to-gate

Al toc A3
Extraction
to Production

Raw matenal
supply Al
Transport A2
Manufacturing A3

Cradle-to-completed construction

Cradle-to-grave

B1 toBS
Use

Use B1
Maintenance B2
Repair B3
Replacement B4
Refurbishment B5

CitoC4
End-of-life

Deconstruction
demolition C1

Transport C2

Waste
processing C3

Disposal C4

Benefits and
loads beyond

system
boundaries

Reuse,

recovery,
recyciing D



Concrete, steel & timber — where Is the embodied carbon?

Chemlcal reaction
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Impact of Material Production (LET]I)

Embodied carbon
Focus on reducing embodied carbon

for the ikarges!t uses; \ / —
| (_.'.

Average split of embodied carbon

Products/materials (A1-A3) per building element:

30% - Superstructure

Transport (A4)

Construction (AS) (-9 " - |
— —
Maintenance ond
./

replacements (B81-B5) @
N
OO0

21% - Internal finishes
16% - Substructure

16% - Facade

S ety b

End of life disposal {C1-C4) ~ 13% - MEP

© LETI Embodied Guide
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To turn
full circle

Downcycling/
Recycling

Demolition

Deconstruction /

Manufacturing
of construction

materials

7

“We cannot build our way out of
the climate emergency. Building
anything costs embodied carbon -
emissions the planet cannot afford.
We must work with what we’ve
already got by repurposing existing
buildings and reusing the materials
contained within them. And it needs
to happen now.”

Penny Gowler, Elliott Wood

Salvage
companies
\ Buying
materials for
Reuse
11 Design for
11 disassembly
11
11
Second, third
service life
FAN
Construction

elliottwood

Circular Economy

Definition

A circular economy (CE) s an alternative to a traditiona
inear economy (make, use, dspose) in which we keep
resources in use for as long as possible, extract the maxmum
value from them while in use, then recover and regenerate
products and matenals at the end of each service life.

Primary actions to fransition to a CE

Oplimise existing resources by:
- builldings, systems, components & matenals

rather than recycling

- not demolishing
- Using matenals

Designing new buildings for:

- & upgrading e.g. designing in layers
- & but not overdesigning
- to faciltate in future



Current Material Shortages

Builders' recovery hit by material shortages,
says FMB CN (’:‘:cvsstructlon

Fastest rise in construction activity since 1997 risks being undermined by price increas

Pressrelease | 6 July 2021

Homepage —> Newsand campaigns —> Resource library searcn —>

N NEWS
The fastest rise in construction activity since 1997 risks being undermined by price increases

Materials shortage update: cement supplies
ding ﬁj‘i:?’,r“:;::me Federation of Master Builders (FMB], in ‘particularly hard hitl News Opinjon Sport Culture Lifestyle More~

Brian Berry, Chief Executive of the FMB said: “The building materials shortage is 71JUL2621 | BY TIVA THOMAS ALEXANDER Business » Economics Banking Money Markets Project Syndicate B2B Retail

and a shortage of bt

response to today's Constru

cisproportionately affecting small builders and threatening their recovery from the pandemic -
despite strong growth in the construction sector. The materials shortage is proving a serious

Constructionindustry - Sypply shortages hit Britain's booming
building industry

detriment to both businesses throughout the supply chain and consumers. As the country

reopens for business, it's imperative that building firms have better access to the materials

they need to bui

Strongest growth in sector for more than 20 years but firms facing
longer lead times and higher prices for components

Berry concluded: raging that activity in the construction secter is increasing

at its fastest rate in over twenty years. but given that confidence s rapicly dropping away. the

t's very encol

ack of materizls needs addressing before jobs and business continuity start to be

compromised. Small firms form over 90% of th

Larry Elliott

consty

n industry, and they are

experiencing the most difficulties 25 3 re

sse shortages”

Notes to editors

rade association in the UK

The Federation of Master Bui (FMB] is the large.

construction industry representing thousands of firms in England, Scotland, Wales and

Morthern Ireland. Established in 1941 to protect the interests of small and medium-sized

SME) constn

ion firms. the FMB is independent and non-profit making, lobbying for

members’ interests at both the national and local

el.

‘Bagged cement supplies for a house under construction

The FMB is a source of knowledge, professional advice and support for its membey

providing 2 range of madern and relevant business building services to help them succeed Supplies of bagged cement have been *particularly hard hit” according to the Construction Leadership
The FMB is committed to raising quality in the construction industry and offers a free Find a Counci'satest update on materal shortages,

Builder service to consumers

Bulk cement supplies are also constrained, despite kilns at UK cement suppliers all being operational. The

(CLC warned it would take time for stock levels to retum to normal and, due to increased demand, they

forecast longer lead times for deliveries until the end of the year at least. Britain’s booming construction sector is suffering from severe supply chain
bottlenecks as it experiences the strongest growth in almost a quarter of a
The latest update from Builders Merchants Federation CEO John Newcomb and CPA boss Peter Caplehomn, century, the latest snapshot of the industry has shown.

who are also the co-chairs of the Construction Leadership Council's Product Availability working group, said T . —_—
The monthly survey by IHS Markit/Cips reported a surge in housebuilding

and a pick up in construction activity generally as the economy emerged
from Covid-19 lockdown.

shortages across a range of products seen in the first half of the year were continuing, due to ongoing excess
demand, steep inflation and delivery delays.

But the rise in the construction purchasing managers’ index to its highest
level since June 1997 w. ompanied by mounting price pressures and
delays caused by a shortage of materials and finished goods.

The IHS/Markit CIPS report stood at 66.3 in June, up from 64.2 in May, the
11th consecutive month of expansion and well above the 50 cut-off point that
denotes whether the sector is growing or contracting.

Rapid growth boosted employment in the construction sector - which
accounts for about 6% of the economy - but 77% of firms reported longer
lead times from suppliers, while prices for products and raw materials rose at
their fastest rate since the survev was launched.



Full Circle
to Reuse

A guide by Elliott Wood and
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12 Steps to Reuse

Mapping by RIBA Stages
Assessing Potential
Surveys

Structural Investigations
Inventory + Structural
Sketches

Practical Deconstruction

Reuse Feasibility

Reuse Evaluation Building
Materials + Products

Reuse Evaluation Steel + Concrete
Reuse Evaluation Timber

Reuse Evaluation Masonry

Reuse Alternatives




Five point plan: 1. Early involvement of demolition
contractors

] 1 2 3 4
Strategic Preparation Concept Spatial Technical
Defintion and Briefing Design Coordinstion | Design

Recommend demo
engineer / specialist
joins design team

5

Manufacturing
and Construction

Typical project: first

Re-use project: first
contact with
demolition contractor

contact with
demolition contractor

o1

Mapp

ing

by

RIBA Stages

Pre-Design Stage

(At any time)

This chart outlines the process for
the Reuse assessment of materials
in existing buildings.

Crucially, it’s mapped against the
different stages of the RIBA plan
of work 2020, to show where they
can be incorporated into a project.

Key to delivery is ensuring the
gathering of information, through
investigations and surveys, is
undertaken at the very earliest
opportunity — even before a project
has been officially started.

In parallel with this, A demolition
consultant should be involved
from the start and appointed as
a part-time consultant within the
design team.

0
Strategic
Definition

1
Prepara
& Briefin

ion
g

2 3
Concept Spatial
Design Co-ordination

4 5
Technical Manufacturing
Design & Construction

Reuse in-situ

Revit model &
material passports

Assessment of Reuse potential

Key

@ Demolition input

3rd party (established)
) 3rd party (developing)

@ Structural engineer

Design team

Business as usual

nolition
iltant input

Demolition|
consultant

nput

Demolition
consultant input

Demolition
consultant input

Revit model &
material passports
(if only part of

the building is
deconstructed).

Demolition
contractor

Demolition
consultant input

Knock-down
& Rebuild

Refurbishment

Desk study

Archt. options
drive structural
investigations

Structural scheme
(assumptions)




What’s behind the finishes? Non-
destructive structural investigations

Different non-destructive techniques (NDT) can
be used to investigate the structure hidden
behind the finishes or the reinforcement within
structural elements (e.g. concrete encased steel
beam, reinforcement in slabs, wall thickness,
web thickness, spans directions, etc.). For the
MSB project, the following equipment was used:
impulse radar or GPR system (GSSI structure
scan), cover meter (proceq), metal detector,
ultrasonic material thickness gauge (PCE-TG
50), thermal camera, hand-held laser distometer,
measuring tape, Vernier callipers and camera.

The table below indicates the non-destructive
techniques that could be used to investigate
different structural elements and the type of
information that can be obtained. An initial site
visit by the investigation contractor is important
to identify where finishes could be easily
removed for access and to generally advise on
likely success of such investigations. Several
techniques could be employed for a single
material or component.

Depending on the type of material, the best
method to investigate the structure might need
to be selected on site. Some of the limitations

of NDTs are related to the direct access to the
surface material to be scanned. For example, the
structure behind metal finishing panels cannot be
detected; insulation between the structure and
the scanned surface may affect the resolution of
the measurements; and voids may prevent the
recording of useful information.

Overall, there is a significant amount of data

that could be measured using non-destructive
methods without the need to strip out, drill or
remove material. These provide a rapid means to
obtain structural information about the buildings
in real-time. The only extra time needed on site is
to set up the equipment (settings and calibration)
and the access to the building components
being inspected - through the removal of ceiling
tiles, positioning of stairs, etc. On average, one
day per building was enough to investigate the
buildings on the MSB project.

24 North Audley Street. Extensive finishes
present within 24 AS. Beam down-stands
obscured by ventilation boxing out.

34 North Row. The structure is generally
exposed, The semi-exposed first floor visible
from ground floor.

Eomadt W B 5 Yoo Wl T8 B0

Floors Concrete | Impulse radar (High/ Arragement of reinforcement & spacing, filler joist locations & centres.
Low freq 0.5/1.0m dp) | Not suitable for determining reinforcement bar sizes.
Cover meter Map the arrangement of reinforcement & provide spacing dimensions :3;;",",’::2:? Impuise 'ada'"(‘“" 10,0.50m kmputse La,”af reak tins output data showing
(filler joist locations & centres), rebar dims & local depth of cover. of 32 NR.
Hollow Thermal imaging Immediately identifies material boundaries based on temperature
clay pots | camera differences. Allows spacing & locations to be determined. Laser
pointer integrated within camera can also be used to mark & measure
dims.
Timber Impulse radar (High Map joist locations & centres but not sizes.
frequency)
Lifting floorboards / Cross sectional dimensions.
drill small holes
Walls Masonry | Impulse radar (Low Wall thickness & material type. Low frequency best for finding the
freq) back of the wall. Calibration based on wall with access both sides.
Roof Timber Thermal imaging Rafters / joists located and centres estimated.
Beams & Concrete | Metal detector (small / | Sound indicates presence of metal. Small head has smallest range but
columns encased med / large heads) is most sensitive.
Steel Ultrasonic Web & flange thickness particularly when web accessible one side 2 4 =
I Using a metal toscana of g the ofa
only steel column at ground floor of metal object using the ultrasonic
Vernier Flange thickness, manual measurement. 34 NR. thickness gauge.

31-33 North Row. The structure is generally
hidden behind the finishes. Thermal camera
identified the rafter locations & spacing.

Scanning first floor of 34 NR using a
cover meter.

Digital image output from thermal camera
identifying the hollow pot slabs of first floor
34 NR.
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Inventory +
Structural

Sketches

Once a basic measured survey

is available and archive information
has been sourced following the
desk study and non-intrusive
investigations, an inventory of
materials and elements can be
created.

Supplied as a simple Excel
spreadsheet, with yellow
highlighted columns indicating
the data, included in the material
passports template.

This is accompanied by structural
sketches indicating locations of
the structural elements with any
IDs referenced in the inventory.

Steel
Beam
Steel
Beam
Steel
Beam
Steel
Beam

The inventory is used to:

1.
Measure material quantities and
establish the type of structural
elements available for Reuse.

2.
Help select reclamation markets
to target (based on aggregated
inventory data).

3.
Feed into the BIM model of
the existing building and material

passports for individual elements.

Key

[ Load-bearing brickwork
Partitions

== Steel beams

E=5 concrete

L1 Timber

772 Blockwork
Slate

Roof
Padstones
Steel columns

Reinforced concrete
columns with plinth (TBC)

GPR vertical investigations
GPR horizontal investigations
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Practical

Deconstruction

Conversations with various
demolition contractors have
identified a series of issues within
the current demolition industry
that act as barriers to making
deconstruction and material
Reuse the norm.

A five-point plan to address
these barriers is outlined here:

Early involvement of demolition
specialists.

2

Better specification of client
objectives with respect to
material Reuse.

3.
Rewrite demolition contracts to

incentivise demolition contractors.

4.
Improve recertification of and

warranties for reclaimed materials.

5.
Legislation to disincentivise
cheap material imports.

7 3

— O

o—0O
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Early involvement of
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2

Better specification of client

objectives with respect to
material Reuse
“Is there any reason why you

can’t unbolt a steel frame rather
than cut it ?”

“No technical reason, it’s just we’re
never asked to”

Rewrite demolition
contracts to incentivise

deconstruction
£
50%
£
30% 30%

v
oo

w5 & vV B2
w o s o

Cost Programme  Safety Quality
from

recycling

Tender breakdown to
incentivise contractors

Current Situation

Cost Programme Safety Quality Diverted Carbon
stored

4

Improve re-certification
and warranties for
reclaimed materials

— Currently re-certification of reclaimed
materials is rare.

—Re-certification and warranty is needed to
improve uptake of second-hand materials.

Options
—Salvage merchants undertake role.

—Engage with investigation companies
willing to enter into collateral warranties
based on testing.

—Incentivise manufacturers to take responsibility
for repair and refurbishing. Difficult for
commoditised materials.

5

Legislation to reduce
the impact of cheap
material imports

—Imbalance in labour costs between UK and global markets.
—Cheaper to buy new than salvage materials.
—Unsustainable for a single client to bear the cost.

—UK legislation required to incentivise second-hand markets.
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Application of reuse potential audits
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Example application: masterplans - Carpenters Estate, Stratford
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Example application: masterplans - Smithfield, Birmingham
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Reuse of steel

© Elliott Wood



eliottwood

1990s steel frame
donor building

120 kgCO2,/m?
saving

Largest steel reuse g
project in UK

Improved grid
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Donor Structure
Re-use of structural elliottwood
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GENERAL i All concrete and metal deck to be fully removed. Shear studs to be removed off site (Top section of the stud can be removed on site, if required to assist with transportation).

Plastic deformation and
: Excessive deformation members
b
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éoi the beam — 1 5| 5 > g
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: . w |
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: DAMAGE (.
NOTES: Drawing title Project
Steel Reuse - Site Guidance s 4
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Orford Mews - Circular low carbon project

Zero waste

Embodied carbon
is 36% of the RIBA
benchmark

Designed for
disassembly

© Elliott Wood Engineering a Better Society
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Glyndebourne Pavilion - Circular low carbon, local materials

————

e

Local materials

Materials from
waste

Designed for
deconstruction

Material passports

© Elliott Wood
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How can we all help?
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What can we do about it?

“We believe that the Reuse of second-hand construction
materials is the only way forward. The industry has to
establish a viable second-hand market which deals with
storage, cataloguing and recertification. This is only in Its
Infancy but with the right investment and government
support will, we believe, become the norm.”

Gary Elliott, Elliott Wood (December 2020)

Strictly Confidential © Elliott Wood



What you can do

* Raise the issue of reuse with your clients,
contractors, design teams

« Don't just let demolition happen without
guestioning it

« Get engineers involved sooner

* Look to source second-hand materials for your
new build projects

« Talk to other clients, contractors, design teams

« Share knowledge, collaborate

* Read industry papers and attend webinars

© Elliott Wood




Non-structural re-use potential audits

Organisations include:
* Rotor Deconstruction h,
« Community Wood Recycling'
« Opalis —
« Salvoweb

» Building Deconstruction

Institute
 ReLondon/ CirCUIT

Strictly Confidential © Elliott Wood



What Next?

This is just the beginning of a
process, a practical guide
created by Engineers and
clients who manage
commission and build.

But how can we take this
even further into the day-
to-day until it becomes the
norm?

elliottwood

Gary Elliott
g.elliott@elliottwood.co.uk

Penny Gowler
p.gowler @elliottwood.co.uk



UCL Institute for Sustainable Resources

Can we remove
waste from the
struction

e
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What Is construction waste?




million tonnes and % rate

UK England
Generation Recovery Re::t\;ery Generation Recovery Re;::t\;ery
M tonnes M tonnes % M tonnes M tonnes %

2010 59.2 53.1 89.7% 53.6 49.4 92.2%
2011 60.2 55.0 91.4% 94.9 50.8 92.5%
2012 55.8 50.8 91.1% 50.5 46.4 92.0%
2013 57.1 52.0 91.2% 51.7 47.6 92.0%
2014 61.5 56.3 91.5% 55.9 51.7 92.4%
2015 63.8 58.0 91.0% 57.7 53.3 92.3%
2016 66.2 60.0 90.7% 99.6 55.0 92.1%
2017 68.7 62.9 91.5% 62.2 57.9 93.1%
2018 67.8 62.6 92.3% 61.4 57.5 93.8%

Source: Defra Statistics




% waste material, by treatment type

Land
: Recycling | n_ci I . . . treitnrr(;ent
Waste material and other with Energy | Incineration Backfilling Landfill release
recovery refg%ﬁw (excl. R1) in;g;‘.’:tser
i

Metallic wastes 15% 0% 0% 0% 0% 0%
Glass wastes 2% 0% 0% 0% 0% 0%
Paper & cardboard

wastes 4% 0% 0% 0% 0% 0%
Plastic wastes 1% 0% 0% 0% 0% 0%
Wood wastes 2% 6% 27% 1% 0% 0%
Vegetal wastes 4% 0% 1% 0% 0% 0%
Household & similar

wastes 1% 80% 34% 0% 10% 0%
Mineral wastes 55% 0% 0% 6% 6% 56%
Soils 12% 0% 0% 90% 58% 0%
Dredging spoils 0% 0% 0% 1% 0% 44%
Other wastes 5% 13% 37% 3% 26% 0%
All wastes 100% 100% 100% 100% 100% 100%




— More than half of all waste recorded as recycled in the UK is Mineral
wastes and solls, two main fractions of C&D waste

— Mineral waste is made up of bricks, stones, concrete, etc from
construction which is recycled into secondary aggregates.

— The UK utilises 70 MT of recycled and secondary materials in the GB
aggregates market, (28% market share)

— Highest use of secondary aggregates in Europe
— Linked to Aggregates Levy (a tax on produces of primary aggregates)



What does it mean circularity in the
construction industry?

Wh G t ’ S. .e The circular

H ’ economy is Control
The Circular Economy?{ PPN o r<cources Croughout che
concept...
Sales or

aro . e pe Raw Manufacturing Service Product
Tradltmnall'y business is linear Material & Production Provider Use

TAKE

Raw materials extraction

A\ 4

MAKE

Manufacturing, Distribution & Use
Reuse or

v Redistribute

Refurbish
DISPOSE or Remanufacture

Dispose at end of life

Materials get used and wasted
= loss of resources

This poster is available for download from www.ukcg org.uk Ref: 003



Strategies to increase circularity in the
construction sector_ from waste to resource




Developing the circular economy for UK construction

UKCG statement on the circular economy
The construction industry uses 30% of the world's raw materials. Thase
resources are running out. Resource scarcity is already affecting business
practices and is likely to dramatically change the way UKCG members
operate in the future.

Changes to how products and materials are designed, procured and usaed
will be necessary if the industry is to continue to mest the nations built

environment needs in years o come.

Sharing platforms/materials
(site swap shop across projects)

Increased recycled
content of materials

Materials takeback

Sharing materials across
industries as feedstock for
new products

Engaging and collaborating
with others to develop new
solutions

L )

®»0

Lo L]

0

Enablers key:
Contractual
Innovation

Legal

Marketing and communications

Informing clients, suppliers and
staff on the benefits

Creating closed loop supply chains

Extending product life expectancy
through correct use of robust and
adaptable materials, increasing the
value of durable goods

Supporting circular supply chains
through procurement

Understanding value of existing
assets and resources (e.g. through
pre-demolition audits)

Pre-cycling

Design for deconstruction
and circularity

Resource reclaim and recycling

Whole life cycle costing

The circular economy model demonstrates how the industry can make
the most effective use of the world’s resources. UKCG members have a

leadership role to play to maximise opportunities for our sector.

Currently UKCG members are working towards this through the following

measures:

0

ew
®0
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Using ‘smart’ materials

Innovative revenue models

Asset tracking of materials
and components

Information management
and materials passports

Service/performance leasing
instead of ownership

EXISTING EXAMPLES OF BEST PRACTICE
I } AND PILOT PROGRAMMES IIII’ ASPIRATIONAL
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