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Roughly half is
used in the
world’s built
environment.

Approximately
100 billion tonnes
of raw material
are removed from*.
the planet in just

a single year,,

Construction
creates at least
40% of

the world’s
carbon dioxide
emissions

Construction
Creates an
estimated third o
the world’s
overall waste,

Waste Action plan for a Circular Economy. 2020
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“A Circular Economy is one that is restorative and regenerative by design”
- Ellen MacArthur Foundation

RECYCLING CIRCULAR

LINEAR ECONOFIY ECONOMY ECONOMY The Three PrinCipleSZ
0 Regenerating natural systems

0 Keeping products and materials in
use

\[/
01 Designing out waste and pollution

CIRCULAR
FLANDERS

Responsible Materials Management
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TII Circular Enonomy Action Across all Assets
X/

Transport Infrastructure Ireland

Asset
An economy which is restoration and regenerative by Management
design and which aims to keep assets components

and materials at their highest utility and value at all Q Procurement

times.
ol Q Collaboration
Engineering .
Sweating of Assets of Systems
Life Cycle
Assessment

Taking a life cycle approach to all assets Q gaattaerials& y/////
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- Optimal material usage

- in-situ material characterisation
- Wider range of materials

- Digital design record

<

-Digital design records
-Support material
reuse/recycling at EoL ‘

Repurpose
/Reuse

Pavement
-Optimised rehabilitation Lifecycle ’ -Alternative designs
R |

design / material usage -Promote new technologies
-Wider range of material -Green scorecard / LCM

-Digital design records to
support asset
management

Maintain
and

Operate

-Improved QC

-Performance linked
6
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“Used effectively, design and
designers truly do have the power
to transform nearly everything:
concepts, brands, categories,
markets, technologies, materials,
logistics systems, experiences,
industries, even governments”

Business ecasystems
come of age *
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The IAPDM

o1 Mechanistic-Empirical A
Pavement Design 4

o Material performance Climate Inputs
characteristics

o Irish environmental and
loading conditions

o Long term performance e.g.

cracking, deformation Predicted Performance Mechanistic Analysis
. ! o * Materials response
o Design models within a » Damage accumulation
web-based user interface
= Tl Irish Analytic Pavement Design Method Hi, Alan Lynch .

Dashboard & Search

eeeeeeee
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nvestigations.

AC 32 dense base 40/60
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Figure 11: Fatigue results of AC 32 dense base 40/60

AC 32 dense base 70/100
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- T887C, fc = -0,412 pmi(m*n)

- T887D, fc = 0,470 pmi(m*n)

- T8878, fc = 0,439 pmi(m*n)

= MW, fc=-0,441 pm/(m*n)
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Consultations to date:
m Department of Transport,
m Contractors / Producers,
m Local Authorities NRDO'’s,

Responses:

m Software easy to use

m Ability to verify / adjust FWD report recommendations

m Some concerns with extent re quality control requirements
m Interested in the ability to consider new materials

m Already investing in additional laboratory equipment

TII / Arup - N5 Westport to Turlough, N4 Colooney to Castlebaldwin
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IAPDM Tool Case Study

Top of Foundation Surface Modulus 5 Pt Moving Average - SB

u.
=]
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o Ability to reduce material usage o |1 " _MM ,,.«-p,
ésoo . * Agugsed . M
%200 x‘ﬁy‘w w
%lOO ‘:

6500

11,200 m
14 m
156,800 m2
Thickness saved 0.03 m
Volume saved 4,704 m3
Mass saved 11,290 t
TII Rate AC32 40/60 (2019) € 178 per m3
Value of material saved € 834,960

Embodied Carbon saved 600,607 kgCO2
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Life Cycle Management

Life Cycle Management Tool assesses...

Irish Analytic Design Agency Cost User Cost
Pavement Design Option 1 SN S
Method (IAPDM) esign ©pt. €sign Lpt.

generates... Design Opt. 2 Design Opt. n
Design Design Opt. n Design Opt. 1 Optimal

! Design
Option 2
P Option

New Designs

Enviro. Impact

Design Opt. n
De§ign Desigh Opt. 1
Option n

Design Opt. 2

Rehabilitation
Designs

13




L

a An Roinn lompair »SN »
.2 Turasdireachta agus Spoirt ' N,
Y Department of Transport, {1727 :

Tourism and Sport f c
Cumann Lucht Bainistiochta Contae agus Cathrach %) 7

County and City Management Association

Environmental Product Declaration

Product Level Analysis

Building Assessment Information Supplemer.ltary
momatn | Amount of energy used
AL-A3 A4-AS B1-87 c1-c4 D within the product
|| Product Stage Ca::tn:;t:;nn || Use Stage End of Life || ::::;:i:gi;:;d; I |fe CYCI e Sta g es
Boundary
Al A2 A3 || A4 A5 || B1L B2 B3 B4 B5|[CL C2 C3 4
- (1)manufacture
¥ . 1R : . (2)construct
sall o W1 BN ENEN S ENEINEl Il 2]- Reuse (3)Operational
& ? 21| & §. P 5 =1zl 3 g g g 3 Recovery- H :
I RAIR IR g EIE(IMEY 2 : Pl (4)Decommission
c 2 = 5 - 3 3 = H
S I R I ot (5)Reuse at end of life
£S5 5 B6 | Operational Energy Use E s
2§ - 3
¢ 3 8
B7 | Operational Water Use

EN 15804:2012+A2:2019
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TII Circular Economy - Action Plan for Pavements
CORE Characteristics
o REUSE / REGENERATE / RECYCLE RESOURCES
o MAXIMISE LIFESPAN
o MINIMISE WASTE

ENABLING Characteristics
o RE-ENGINEER PROCESSES -

= PAVEMENT STANDARDS AND SPECIFICATIONS, IAPDM, PAVEMENT AND
FOUNDATION DESIGN DN-PAV-03021

o SUPPLY CHAIN COLLABORATION -

= CEN, NSAI, EPA, IGBC, EPD WORKING GROUP, TII TECHNICAL GROUP,
o DESIGN FOR LIFECYCLE -

= LCM AND EPD’S
o DATA SOURCING & MANAGEMENT -

= NETWORK WIDE SURVEYS AND ANALYSIS, CEDR. CEN. RESEARCH
PROJECTS

o INDEPTH & CONTINUAL KNOWLEDGE MANAGEMENT -
= DESIGN AND LIFECYCLE OF PAVEMENTS, RESEARCH PROJECTS
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"Durable for its
Expected Life
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Fit for Intended Use

Durable for Expected Life

Defining the Need

Concept of the Design

How is the whole pavement behaviour
predicted and modelled to produce the
optimum design?

How is the design physically produced
(manifested) and installed on site to
ensure it is fit for intended use and
durable for expected life?

How are the pavement operational
requirements defined?

How is the pavement evaluated fo
ensure it remains fit for its intended use
and maintained to ensure its durability?

How is the overall road pavement
network monitored and managed to
ensure the sustainability of this key

infrastructure?

History of
Pavement

Pavement
Structure

Mechanistic
Empirical Pavement
Design Approach

Manufacture, laying
and compaction

Pavement Surfacing
Design

Pavement
Evaluation and
Rehabilitation
design

Pavement Network
Management
Systems




v,
An Roinn lompair @, SN »
Turasodireachta agus Spoirt . ' A \)?»*/ o
Department of Transport, : .

Tourism and Sport
Cumann Lucht Bainistiochta Contae agus Cathrach %)

County and City Management Association

In Summary
TII IAPDM, LCM Tools and Circular Economy Action Plan,

Brings pavement design into the 21st Century
Unlocks the potential of pavement materials
Reduces Carbon

Reduces Material Use

Increases predictability of life performance
Boosts repurposing capability
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