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solutions for sustainable and circular
construction and demolition waste
management)
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CONSTRUCTION AND DEMOLITION WASTE PROPORTION

e MORE THAN 10 BILLION TONNES IN THE WORLD
e 35%-65% OF LANDFILL VOLUME OCCUPATION
« CHINA, US AND EU ARE THE BIGGEST PRODUCERS
EU-28 RECOVERY RATE AROUND 90%
MAINLY IN LOW VALUE USES
CHALLENGES TO ACHIEVE :
- THE NEW GREEN EUROPEAN DEAL
EU FRAMEWORK DIRECTIVE
ZERO ENERGY AND WASTE TARGETS BY 2050

AIM:

To identify the main challenges to successfully implement
the principles of circular economy in CDW management and
outline digital and automated solutions to be developed in
the RECONMATIC project.



CDW whole value chain
[ ]

Design and construction

B Material mapping tools
for reusability

W BIM waste predictive
tools

m Advanced BIM models
with active waste
management processes

W Blockchain tracking
tools

" Reconmatic

Digital protocol for sustainability and circular assessment
Digital information management system for integration of solutions and stakeholder collaboration

Use and end of life

m Digital twin generation
with as-built material
identification

B EoSL material datasets

B Automation of waste
audits

Off-site sorting
and logistics

W Al-based automation for
waste sorting

B Improved logistics for
waste collection and
automated management
at off-site treatment

B Automated recognition
by sensors

W Processing of new
recycled materials

New materials derived
from CDW

B Extension of material
service life

B Added value assessment
of new materials

mQC&QA

B Overcoming market
barriers

Communication & dissemination
W Training material and sessions

m Communication, dissemination, branding ® Contribution to legal, regulatory and
standardization frameworks




- = CVUT, ENVI, STR, JAIP EN
Dub = TEC, ICAT, AEICE, ITC-AICE, RECSO = ITFR
USAL, UMAN, MS, LECYC = ETRI, CACE
il ipokssb = UTH, ANAK, AUTH, ERGO, SKYDE e Demonstration cases
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BUILDOFFSITE Review & benchmarks
Category | ca?é‘;&;rr KPI Code | Level 1 | Level2 | ‘Level3 | Leveld | Level5
Country benchmarks =
E
E} 62
50 KPI , | B
E ‘EE GC4
Categories: Y Te | | ] | -
- | % gﬂ GA1 . . . . . !,. LAn
Governapce ) - | _ _ | WV A %
- Managerial g ks _ _ . ‘ o )-,K_‘.;*
- Technological EEEE s
- Economic =S *Absence of a comprehensive digital information
- Societal i E w2 | j j j j management  system  across the  whole
- Environmental 5 z e project lifecycle
55 ™ sLack of clarity regarding the roles and
L engagement of various stakeholders within these
3 g om | ' | | digital systems.
I e e e ~ sLack of digital systems that focus on Material
g m _ j j j Flow Analysis and its utilisation for decision-
E T2 . . . .
UK Benchmark sample P making in moving towards a circular economy.
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BUILDOFFSITE || Resource Efficiency Environmental Impact Waste Reduction Circularity Assessment Reporting

COLLABORATING FOR IMDAGT

Initial Analysis
framework Material Flow Analysis
analysis
y Currently:
Construction Circular Economy Stakeholders e Consultation
q—.{ Designer |« | Contractor | g, ':ﬁﬂ::'lc:;jsr-f: Lo ?z:s:txn .l :&tﬁnmr s oOthers pl"oceSS
v Next steps:
et BIN: BC + 10T Lifecycle * Reformulation
communication g il of framework
- ASSEESIENT an
for collaborative Blackchain BIM Model : loT management
working U e « Data flows
haterial
Passport * Sources
l * Interactions
' « System
Brief and Design Information Management across lifecycle stages R ERT G ] architecture

lBriefJng J—'| Deslgn J
Y In use ffacility Renowvation/ Demalition
\ + | Construction ——®| | management refurbishment &
Circular Econormy T T

4" Reconmatic
Assets decarbonisation through reuse of key materials @CIRIAupdates | #AssetsDecarbonisation #CircularEconomy #ConstructionManufacturing
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Prevention

c— I Common terms Preferted
— (\ ) Searchable and reusable Re-use
Manufacturing Recovery
Least
Preferred
Structured

PRODUCTS vs MATERIALS

@» AEC software compatible @Op@m B [\/\ g;g 'g;\)c_lg
® $oshD 2.

® a service by buildingSMART International

IFC p Reconmatic

Assets decarbonisation through reuse of key materials @CIRIAupdates | #AssetsDecarbonisation #CircularEconomy #ConstructionManufacturing
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% of Waste Streams throughout Project Programme % \

a

M [nsulation (17 06 04)
Plastics (17 02:03)
Inert (17 01 07)

§

@ Ceramics/Bricks (10 12 08)

® Mixed municipal waste (20 03 01)
1.

@ Packaging (15 01 06)

"5_99% ® Mixed construction and/or demolition waste...
EPEEi® Metals (17 04 07)
—_—
B Wl —— = === = imber (170201

6.
, Plaster/Cement (17 08 02)
14.33% i
9.77%
% 14.12% W 15.279%
19.03% 703% [ 2% W 1a70% [l 6915 B 016%
@ Concrete (10 13 14)
550% M 6o0% 11.27% [ 11 550 12%
W 74
R
20% 40% 60% 80% 100%

#
g

/ Waste Stream % within Cumulative Waste % \

Project Programme % /
WASTEie Material Data Bank Waste Predictor
New dataset with attributes to Using WASTEie and other manufacturer Suite of tools to accurately predict
* describe waste and industry information as a repository waste at each project stage then
* identify waste avoidance in design for designers / specifiers / constructors / compare with actuals to enable the
* |dentify waste streams in construction clients / FM / Demolition Contractors and tools to learn and better predict
* Identify waste streams in operation Reprocessors to make intelligent decisions based on key building metrics and

and beyond and to create BIM model links later stages BIM models
* Enable BIM model links to benefit

other workpackages .

R Reconmatic

Assets decarbonisation through reuse of key materials @CIRIAupdates | #AssetsDecarbonisation #CircularEconomy #ConstructionManufacturing



BUILDOFFSITE Digital twins. No previous CAD drawings

COLLABORATING FOR IMDAGT

Point cloud Geometry

Techniques towards identification of:
- Slabs
- Walls

- Windows Cretlon of algorithms

s

g Ry,
y-coordinate (m)
i | |

o o
7

x-coordinate (m)

o

h"’ Reconmatic

Assets decarbonisation through reuse of key materials @CIRIAupdates | #AssetsDecarbonisation #CircularEconomy #ConstructionManufacturing
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COLLABORATING FOR IMDAGT

Step 1: Digitization Step 2: Digital

drawing to CAD

of drawing

Identification of elements/layers

Digital twins. From CAD drawings

|
|
]
o | —

é)scanned rb)columns. c) beams d) Walls

Assets decarbonisation through reuse of key materials
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¥ catagory Volume  Material

2 [location <Not Shared> 303082 Element None.

3 |Floor_Timber_22Cbd-225)0is 309091 Floors. 2829896319 Wood Sheathing, Chipboard Structure, Timber Joist/Rafter Laver
4 [Floor_Timber_22Cbd-225/0i5 309100  Floors 4544546512 Wood Sheathing, Chipboard Structure, Timber Joist/Rafter Layer
5 [Beams 1309135 8 ®

18 Concrete - Cast-in-Place Concrete

6 [Beams 2309138 Structural Framing

7 Beams 3309341 Srucural Framing  16.89676795 Conerete - Cat. - Place Concrete
& [Beams 4303144 Structural Framing  18.58576795 Concrete - Cast-in-Place Concrete
9 |Beams 3309147 Structural Framing | 18.58675755 Concrete - Cast-in-Place Concrete
10 |Beams 6 309150 Structural Framing  18.58676795 Concrete - Cast-in-Place Concrete
S 4 s c . f 11 |Beams 7309153 Structural Framing 1858676795 Concrete - Cast-in-Place Concrete
tep 4: Correction o 12 oo 303158 et Framing 104 Contrete . Cas . Place Concrete
Step 3: 3D model O e i el iy ot e s Caoecie
3D model based on 14 |Beams 10 309162 Structural Framing | 2849615116 Concrete - Cast-In-Place Concrete
based on CAD 15 e 1 20985 SructuralFraming | 17 33337733 Contrete - Cast.in-Plce Concrate
‘t 16 | Boars 12 309168 Structural Framing 2617047551 Concrete - lace Concrete
Site survey 17 Besms 13 30371 Structurst Framing 24 Concrete - ace Concrete
1 | Beams 14 309174 Structural Framing | 28.49619116 Concrete - Cast-in-Place Concrete
19 [Beams 15 209177 Structural Framing  17.33333333 Concrete - Cast-in-Place Concrate
20 |Bearns 16 309150 Structural Framing | 26.1747551 Concrete - Cast-in-Place Concrete

21 |Wall-Ext_2158wk 303183 wails 165.0590551 Brick, Common

22 Wall-Ext_215Bwk 309184 Walls 1650530551 Brick, Common

23 |Wall-Ext_215Bwk 309185 Walls 1704396864 Brick, Common

24 |Wall-Ext_2158wk 309186 walls 1704396864 Breck, Common.

25 Wall-Ext_2158wk 309187 walls 715.2555055 Brick, Common

26 walh-Ex_2150uk 509288 walls 165,2550551 Brick Common

27 wall.Ext_2150wik 05189 wall 198 3814328 Brick, Commen

2 wall-ext_2156wk 209190 wait 149.2053175 Bk, Commen

29 | wall-Ext_2158wk 309191 walls 179.986415 Brick, Common

3 wall-ext_2350wk 305192 walls 165 0350551 Brick, Commen

31 [wall £xt_2158wk 309193 walls 195381432 Brick, Common

32 |wall.Ext_2158wk 309154 walls 119,2093176 Brick, Common

33 | Wall-Ext_215Bwk 309195 walls 179.986815 Brick, Common
34| cotumrs 1 5221 swuctoel Columns 0 Concete Castn Piee Conreic
3 |Columns 2309223 Structural Columns 60 Concrete - Cast-in-Place Concrete
35 | Columns 3309225 Structural Columns 60 Concrete - Cast-i lace Concrete
37| columraa 309227 stmtonsi Coamn oot ol ace Toncitte

33 |Columns 3 309229 @

Add missing geometrical info (height)
Add material/element properties

\ 4

Automated conversion from CAD to
3D model

4“2 Reconmatic
@CIRIAupdates | #AssetsDecarbonisation #CircularEconomy #ConstructionManufacturing
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BODATING

Process map
Data flow
Stakeholders involved

Digitization of pre-demolition audits

Relationship between parameters
Identification of critical parameters

Circularity potential

Reuse potential
Remanufacturing potential
Recycling potential

% Applicable Uses for Concrete

W

Le
Martar for
masonry

and lving

#
L

Typa 3 B
PAY 3400

EN 13450

LICREEYS

BaLLAST

Assets decarbonisation through reuse of key materials

" Reconmatic

Material Analyzer

hecelarated poiishing cooflicient (only
for road surfaces)

Acid soluble sultates o007

@CIRIAupdates | #AssetsDecarbonisation #CircularEconomy #ConstructionManufacturing



BUILDOFFSITE Off-site sorting

COLLABORATING FOR IMDAGT

> ¢
" Reconmatic
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Summary

OUTCOMES

Knowledge of reuse, dismantling and
high value recycling of CDW to achieve
zero waste

Heightened awareness of feasibility of
technologies and methods/solutions of
the project

Increasing by 50% the reusability of
construction products in post
demolition and reduce of waste

New or updated standards for reuse
and recycling of CDW and related new
materials

Materials for further educating future
stakeholders

Reconmatic

IMPACTS

Holistic and replicable solutions for more circular and
climate neutral construction

Acceleration in green and digital transition of
manufacturing and construction sectors

Sustainable, flexible, responsive and resilient supply
chain of construction materials

Upskilling of workforce in manufacturing and
construction

Creation of high skilled jobs in digitization, automated
construction, Al, advanced robotics

Increased European productivity, innovation,
competitiveness, resilience, sustainability

Major contributions to CO2 reduction, carbon neutral
and zero waste initiatives in climate control
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Any questions?

Funded by the
European Union

Reconmatic

The Reconmatic project has been funded by the European Union under Grant Agreement No 101058580.

Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of
the HORIZON-RIA. Neither the European Union nor the granting authority can be held responsible for them.
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