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Twin Green and Digital Transition Call 2021 :
« Digital permits and compliance checks for buildings and HOI’lZOn
infrastructure Euro pe

THE NEXT EU RESEARCH & INNOVATION

PROGRAMME (2021 -2027)

Automated tools for the valorization of construction waste
Breakthrough technologies supporting technological
sovereignty in construction

Deploying industrial-urban symbiosis solutions for the utilization
of energy, water, industrial waste and by-products at regional
scale
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Prevention

Preparing for Reuse

Disposal Disposal
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Think about...

the natural resources and human capital that go into the
built environment.

Then think about...

VALUE and UTILITY

mm ...and think about it at an early stage?

- —

structure § 60-200 yrs
V7 -
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Activities of supply chain partners in circular construction
Circular construction has consequences for all supply chain partners

ﬁ Wholesaler I

- Distributes used building

© materials through a
materials bank

Demolisher [+ )
= Smart demolishing
- Sells high-grade building

materials for reuss

Supplier of high-tech | + )
building material
« Offers a maintenance
or service mode]
Circular construction is:
_ — | threat

If_ + | possible +.|f'- neutral

(Van Sante, 2018)
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Architect -+-"",:

« Makes sustainable decisions between

new buildings and transformation
+ Designs buildings that can be
dismantled

Supplier of low-tech building materials

= Offers sustainable building materials
with a Materials Passport

e
|

Real estate investor

« Opts for circular
buildings because
of the added value

Project developer |
« Tender on performanc

Contractor |.+|I"',
« Focuses on reuse and sustainable
building methods and materials

What is the role of the

planning authority?

+/-) Each supply chain
«sStakeholder has a role to

play.
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Maintenance including
digital information logs

» Prevent, reduce, reuse » Sharing facilities & space

(byproducts) & recycle ) 3 Recycling The ImpOrtan Ce Of ..

» Off-site fabrication
]t ﬁ Eﬁﬂ Pre-development decisions

Construction

Operation
& Use
Flo-lbdlty

Development requirements

Modularity

Durability CIRCULAR ) 2 ‘fLrn.\r; renovation &
Design for ECONOMY retrofit

Sromenpstac D va.{:g::%;'r . FRe— Viewing the existing built environment
as a resource

Y VVYYVYY

Green Procurement

Mabsfsctoring Ensuring consistency throughout each
of Building phase

» Durable, repairable & » Pre-demolition plan

recyclable products » Selective and soft

MAKING
» Recycled materials (end stripping techniques F couPLE)
v ASY
of waste) » Sorting, reusing & ’
recycling

Construction Innovations

far Ciitiires Coanaratinne



COMPLEMENTARY TECHNOLOGIES PLATFOF

SRt Gt YBER-PHYSICAL COMPLEMENTARYTECHNOLOGIES

built environment
Towards a more sustainable

Autonomous
vehicles

prative On-Site ( Clotd-based
logistic
platforms

Skanska’'s Cc

Radio tracking On-site Geographic
Laser scanning devices in drones (in Information
operation construction) Systems (GIS)

Optimization
of building
functions

Automated Predictive On-site Self-

robotics (in assembling

T T . B s o= L

pre-fabrication maintenance
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Additive and Robotic Manufacturing
Artificial Intelligence

Big Data and Analysis

Blockchain Technology

Pre-use phase

Building Information Modelling — Use phase

Digital Platforms

Digital Twins

Geographical Information Systems Next use phase

Material Passports and Databanks
The Internet of Things

—

Sultan Cetin, Catherine De Wolf and Nancy Bocken (2021)
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Maintenance including

Integration of
Building information field data from digital information logs
support for renovation laser scans ) Prevent, reduce, reuse » Sharing facilities & space
and terminal (byproducts) & recycle » Recycling

» Off-site fabrication
LIBRARIES Data repository for
ytics-optimized design H a

Data platform for cond.
monitoring and predictive
main {
Construction .
OPERATIONS AND Op&e:non
MAINTENANCE . e
input to : Flexibllst.y
Data repository for tion and rapid Modularity @g
facility mgmt. typing » Durability CIRCULAR » Smart renovation &
- » Design for ECONOMY ‘ 0 retrofit .
Platform for virtual dlu:semt:l & Design & IN THE BUILT / » Imaginative reuse
hand-gvgrapd waste avoidance Procure ENV'RONME"T
o » Green Procurement R; ;:::;:'"

5 Data delivery/integration
Construction monitoring or performance analyses

Manufacturing
of Building
Products
Demolition

Model input to automated ¢
autonomous equip

» Durable, repairable & ) Pre-demolition plan

recyclable products

Selective and soft
» Recycled materials (end ’ stripping techniques ‘ ?‘f“::‘m“
of waste) ) Sorting. reusing & J
recycling
CONSTRUCTION
» . o0—0 ﬁ Iégﬁ @ (—)(—) https://www.cemexventures.com/discover-how-bim-is-impleme nted-in-each-phase-of-
< -% Q = D the-construction-industry/

N\

Concept Design Analysis Scheduling Fabrication Construction Handover O&M Renovation


https://www.cemexventures.com/discover-how-bim-is-implemented-in-each-phase-of-the-construction-industry/
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1. Richard's project

Q@ Add alocation

I Stage 2. Concept - A

Overview

Stage 0. Strategy

Stage 1. Brief

Stage 3. Definition

Stage 4. Design

Stage 5. Build and commission

sals.

Stage 6. Handover and closeout
‘oject Brief.
Stage 7. Operation and end of life
usu Lomment on rFroject strategies as requested.

2.040 Monitor progress of Concept Design.

CIRCULAR
ECONOMY
STATEMENT
GUIDANCE

Draft for consultation, October 2020

Client
Client
Client

Project lead

o 0 0 O

DESIGN
FOR A

CIRCULAR
ECONOMY

PRIMER
Lei

Duril
Desi
requ
The| GOOD GROWTH BY DESIGN

num.... .. A fdrfbreiiehmtriry)- it s
importance at this stage will depend on
how they are to influence the Concept
Design. Examples include the
Sustainability Strategy. The Final
Project Brief should be issued as part of
the Information Exchange at the end of
this stage.

Help to make decisions at this stage:



KEY REQUIREMENTS
Strateglc approach (Table 1)

.Clrcular Economy Commltments (Table 2) -
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cJele

Environmental Protection Agency
An Ghniomhaireacht um Chaomhnu Comhshaoil



CORE PRINCIPLES
Reuse (including refurbish and repurpose)
Reuse the existing asset.
Recover the materials and products on site or from another
site.
Share materials or products for onward reuse.

Design buildings for optimisation
Design for longevity
Design for flexibility
Design for adaptability
Design for assembly, disassembly and recoverability

Circular economy gundance
for construction clients: Standardization or modularization

How 1o practicolly apply Ciradar eConom y L ]
principlkes of the project briel stogo Servitisation and leasing

Design and construct responsibly
Use low impact new materials
SN W oot e f . A0 Use recycled content or secondary material
Design out waste
Reduce construction impacts
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Material passports are...

‘electronic and interoperable datasets that collect characteristics of materials and
assemblies, enabling suppliers, designers and users to give them the richest possible
value and utility.’

v'Keep or increase the value of materials, products and components over time.
v'Create incentives for suppliers to produce healthy, sustainable and circular materials and buildingcomponents.
v'Enablecircular product design, material recovery and chain of possession partnerships.

v'Support material choices in reversible building design projects.

v'Reduce the eco-footprint.

v'"Make it easier to choose and specify healthy, sustainable and circular building materials.

v'Facilitate reverse logistics to reclaim products, materials and components.
v'Assess future material flows.

v'Eliminate waste and reduce the use of virgin resources.

v'Reduce the costs by managing resources rather than managing waste.

Construction Innovations
for Future Generations
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Other information requirements for circularity may include: Matertals Passpeort Platdorm Prototype
v'Installation and connection requirements

v'Embodied impacts and value
v'Embedded recycled content

v'Flexibility and adaptability potential

v'Deconstruction and disassembly potential

v'Durability and lifespan bamb2020.eu
v'Embedded toxicity
v'Reuse potential

v'Recycling potential

v'Prevention rating

Construction Innovations
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E:_ Tarshow 0478, Estate Bullding ° a
o [

Digital Building Passports

‘Future projects can benefit from more precise, data-driven Pl |
decisions in the planning process.’ R, -
‘Building passports would allow us to link new and existing = e

datasets on the performance of buildings and attempt to o0
develop better metrics to understand their impact,” the . -
commission explained. “They would also allow us to link e L (o
performance data to planning data, so that we can validate |
our assumptions and better monitor the performance of our

planning policies.’
Building Better, Building Beautiful Commission (BBBBC) (2020)
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Thank You

Mark.Kelly@gmit.ie
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