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Lifecycle Analysis
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END OF LIFE ”

MAT ERIAL
PROCESSING
Til's Sustainability State
- i Corporate sustainabilty ..
conoss i+ QT+ iy, |
T polcies ; T Annual Pan and Budget "r"op‘:‘z; ¢ G PART
Building and practices ! : G ‘ \ |l  MANUFACTURING
By Stakeholder / public engagement : ;
Cimatechange and adaptation : H
Decarbonisation
and carbon fool Evaluation and continual improvement

ASSEMBLY

Our sustainability principles

These principles focus on our key priority areas for the sustainable development agenda within our organisation. They are the product of

internal consultation, external collaborations and horizon scanning. Our six key Tl Sustainability Principles have been developed to reflect our
organisational ambitions and the future we envision delivering with our Sustainabiity Impiementation Plan.

Programme
sustainability
Maintenance
Public-Private Partnership

Detver enhanced whot

ooy o thvough

impact & s0nce on

staksholders, partners
and suppiers

Motorway Maintenance
and Renewals Conty

Luas operations
Standards
Pavement and minor schemes
Safety
Signs and lines
Lighting

Leadership, Collaboration and Partnership Working Together and Enabling People
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Principle 4 —
Deliver End to End

Improvements

Deliver enhanced whole lifecycle
value through impact and influence on
stakeholders, partners and suppliers.

Using fewer resources

Using procurement to build total
value

Provide guidance to suppliers via
Standards

Work with suppliers and
Stakeholders to find solutions

Influence the use of sustainable
materials and better design

Taking a lifecycle view in
procurement decisions




Responsible Materials Management

Principle 5 —
Transition to Net Zero

* By decarbonizing our own activities.

* Reduce material use in construction,
maintenance and operation

* Re-engineer our systems to optimize
material use

* Better maintenance to repair, repair and
refurbishment to increase the lifetime of
our assets

* Pave the way to a circular economy.




Asset

Reuse
Asset

Creation
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Asset Management Policy

I - 4 i inabl Operation &
ssets  wi € manage In a sustalnable Maintenance

manner through the development, Asset
implementation, and maintenance of an asset Lifecycle
management approach that is risk-based and

Operation &
Maintenance

data-driven, enabling us to make informed
decisions throughout the life of our assets.” or Replacement

Good asset management requires coordinated and optimised planning throughout its

lifecycle from development, creation, maintenance and ultimately disposal or renewal
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Network Definition - Subnetworks

Subnet

Length e e
Subnetwork g Classification
(km)
Motorways High speed, high volumes pavement made up of
and Dual 1194 Motorway and Dual Carriageway sections of the
Carriageway network. Much of this subnetwork is less than 10
s years old.
Significant geometric and pavement design has
taken place in the construction and/or rehabilitation
Engineered 1194 of the pavement sections. Typically carry reasonably
Pavement large volumes of traffic and are identified by
presence of hard shoulders adjacent to the
carriageway.
Urban 688 Pavements running through urban areas, as defined
Pavement by CSO polygons and/or speed limits
Legacy Legacy subnetwork typically constructed without
Pavement - 1258  [formal geometric or pavement design. Typically
high traffic carries traffic volumes less than 5000 AADT.
Legacy Legacy subnetwork typically constructed without
Pavement - 984 formal geometric or pavement design. Typically
low traffic carries traffic volumes less than 2000 AADT.
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- Network Definition
[q]C

IRI
Category Subnet0 Subnet1 Subnet 2 Subnet 3 Subnet4
V. Good <15 <2 <2.7 <2.7 <3
Good 1.5t02 2t02.5 2.7t03.2 2.7t03.2 3to4d Subnet.1 — Engineered Single Subnet 2 — Urban Areas
Fair 2t02.5 25t03 3.2t04 32t04 4t05 CmmisgEmiile. IEan] (Er00an)
Poor 2.5t03 3to3.5 4t05 4t05 5to7
V Poor >3 >3.5 >5 >5 >7
Rut
Category Subnet 0 Subnet1 Subnet 2 Subnet 3 Subnet4
V. Good <3 <3 <4 <4 <6
Subhnet 3 — Legacy Netwo :
Good 3to5 3t05 4t06 4t06 6t09 “High Trafﬁcg(c.‘stokm) ?rtr :ﬁl_ng(a\ct_:s; yt)egwkom h
Fair 5to6 5to6 6to9 6to9 9to 15
Poor 6to9 6to9 9to 15 9to 15 15to 20 . ’
7, A > o ad = Different levels of expectation for each subnetwork
leading to:
LPV3
Category | Subnet0 | Subnetl | Subnet2 | Subnet3 | Subnet4 * Different thresholds for condition class definitions
V. Good <1 Sl <2 <2 <2 . J v R
s Tl . B3 b o B = * Different intervention levels for maintenance treatments
Fai 2t03 2t03 3to4 3.5t05 4t07 s :
— - - - - ° * Different expected outcomes of maintenance treatments
Poor 3to4 3to4d 4to6 5to7 7to 10
i el e Fe Pl o * Different treatment costs and benefits
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The IAPDM 3 &
. . .. . ogg TIl Publications
* Mechanistic-Empirical Pavement Climate Inputs i ——
Design

* Material performance ey e——
Cc h aracte ri st | CS Predicted Performance Mechanistic Analysis foundefion Dosige

» Materials response
» Damage accumulation

* Irish environmental and loading reasn -
conditions o~ |

O Long term performance e.g. g “
cracking, deformation o

< : < & et - Your Projects 1 sciim soiecis
* Design models within a web- - S E—

m— m Standards
based user interface

Access — email address and mobile phone number to iapdm@tii.ie
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Performance Related based
Specification

* Laboratory Design criteria

* Works performance criteria

*  Warm Mixes

e Cold Mixes

* In Situ Recycling

* Surface Dressing
Recycling

* ACup to 30% currently

e UGM upto 30% “A” No limit “B
Miscellaneous Products / Processes

* Surface Course Rejuvenators

* Crack Sealing and Joint Repairs

Materials

Table 2.7 UGM Works Requirements per Design Level
IAPDM Material Works Requirement
Design Lovel Compaction Design Performance
1 Yes No
2 Yes Yes

Tl

Bumeaga omear Erern

Til Publications
EEm@ -~}

Road Pavements - Bituminous
Materials

CC-SPW-00900
duly 2022

Tl

TIl Publications
E@Eom@

Road Pavements - Unbound
and Hydraulically Bound
Mixtures

CC-SPW-00800
August 2022

cc| Standards
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Lifecyle Management

* Environmental Product Declarations

* Amount of energy used within the
product lifecycle stages

* LCA Product
Al - A3 Manufacture
* LCA Project
* A4 — A5 Construction
* B - Operational
* C-—Decommission

e D -Reuse at end of life

Irish Analytic
Pavement Design
Method (IAPDM)

generates...

Rehabilitation
Designs

Life Cycle Management Tool assesses...

Design
Option 1

Agency Cost User Cost

Design Opt. 1
Design Opt. 2
Design Opt. n

Enviro. Impact

Design Opt. n
Design Opt. 1
Design Opt. 2

Design Opt. 2

Design Opt. n

Design Opt. 1 Optimal
Design

Option

Design
Option 2

Design
Option n

g ; Supplementa
Building Assessment Information PP . "
Information
Al-A3 Ad-A5 B1-B7 C1-c4 D
Construction Benefits and Loads
Product Stage Process Use Stage End of Life beyond the System
Boundary
Al A2 A3 A AS Bl B2 B3 B4 BS c1 2 3 4
—r1l R —
¥ el (gl E NS
2y | ! AEY A I
(R R B SENZUEIIE] sl N[l oo
3| B[] & 2 s 3 v || g sl z(fe] 8 Recovery-
IR 82 ol e 2 (| & | & Recycling-
'Eg i g = E g E % a Potential
®
E .é 5 B6 | Operational Energy Use E s
I — — Operational Water Use — E—




History of

Defining the Need Pavement

Pavement

Concept of the Design .

“Fit for

its
Intended
Use”

Fit for Intended Use

Education

How is the whole pavement behaviour

predicted and modelled to produce the
optimum design?

]
\

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

“Durable
for its

How are th_e pavement operational Pavement Surfacing
requirements defined? i

Expected

L Ife + and maintained to ensure its durability? Rel:jahi_haﬁm
esign

How is the pavement evaluated to Pavement
ensure it remains fit for its intended use Evaluation and

Durable for Expected Life

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

infrastructure?
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edward.winterlich@til.ie

0387 911 61 71

ThY

Bonnemar lompanr Elraann

Bonneagar lompair Eireann
lonad Gné Gheata na Pairce www.tii.ie \ +353 (0)1 646 3600
Sraid Gheata na Péirce
Baile Atha Cliath 8
Eire, D08 DK10
E info@tii.ie E +353 (0)1 646 3601
Transport Infrastructure Ireland
Parkgate Business Centre
Parkgate Street
Dublin 8
Ireland, D08 DK10
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