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A0 o\ International Infrastructure Management

SAREC N’ Manual (IIMM) AM Process

Understand and Define
Requirements

Develop the AM Policy

Define Levels of Service and
Performance

Forecast Future Demand

Understand the Asset Base
(the asset register)

Assess Asset Condition

Identify Asset & Business

Developing Asset Lifecycle Strategies

Financial & Funding Strategies
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Capital Works Strategies and
METS

Maintenance Strategies and
Plans

Operational Strategies and
Plans

Risks
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Asset Management Enablers

Asset Management Teams

Asset Management Plans

Information Systems & Tools

Asset Management Service
Delivery

Quality Management

Continuous Improvement
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Define Levels of Service and Capital Works Strategies and

Performance Plans
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Asset Management Teams

Information Systems & Tools
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Maintenance Strategies and
Plans

Asset Management Service
Delivery

ecision Making Technig

* The AM Policy provides the | pEmre=
governing authority to |
implement all aspects of
the RAM program

Quality Management

Identify Asset & Business
Risks

Continuous Improvement

* Example from Australia

e https://www.transport.tas.gov.au/ data/assets/pdf file/0004/114439/R
oad Management Infrastructure Asset Management Policy.pdf

* Easy to write, easy to approve, challenge is in delivering on the
policy
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https://www.transport.tas.gov.au/__data/assets/pdf_file/0004/114439/Road_Management_Infrastructure_Asset_Management_Policy.pdf
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caree ) Typical Policy

* Short document — a few pages, or even a single page
* Scope of assets covered

* Commitment to implementing RAM
* Maybe commitment to achieving ISO55000

* Commitment to life cycle costing principles
* Level of service based

* Management of risks

e Customer focused

» Authorised by highest level of authority — e.g. government
minister
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* Define What it iS that you are UnderstandtheA;set_Base
trying to deliver' in Words (the asset register)
that the customer
understands ldent\'fyAs;;tkf( Business

 We don’t build roads, rehabilitate roads, or maintain roads for the
fun of it, we do that to deliver a service level (whether explicitly
stated or not)

* Service levels are about more than just the condition of the road

* Most authorities mention Efficient, Safe, Informed, Cost-effective in their
service level statements

Asset Management Enablers

Capital Works Strategies and
Plans

Information Systems & Tools

Asset Management Service
Operational Strategies and Delivery
Plans

on Making Technigues

Lifecycle Decisi
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A0/ It may called asset management, but assets

CAREC ... gre only there to deliver a service

Condition and Performance Current level of
monitoring and risk analysis service and
identifies... asset capability

Evaluate most
effective solution

s fsspt operational

Is there
a gap
between

Analysis of customer the two?

expectations, requlatory Desired level of
requirements and organisation service
objectives identifies...

above

Ongoing Monitoring/
Review

Are
funders /
customers
willing to
pay?

Programme /
Implement Changes
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caree ) Some key definitions

* Levels of Service

* What the organisation intends to deliver. Levels of service describe one or
more attributes of the service from a customer point of view

* Example: Provide a network that connects communities.

* Performance Measure (also termed Performance Indicator)

* A qualitative or quantitative measure of a service or activity used to
indicate how the organisation is doing in relation to delivering levels of
service

* Example: % of communities > 500 habitats serviced by an all weather road.




A0 o\ New Zealand One Road Network
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N\ Classification

* https://www.nzta.govt.nz/assets/Road-Efficiency-Group-

2/docs/customer-levels-of-service.pdf

Mobility
Road categories Amenity Accessibility

Thi of road users Route or viable is atways available. Hgm!peedsmmm'ﬂll“ Mostly forgiving roads and roadsides, s High level of comiy ght L-ﬂnnmhrﬂmmmwm

| ti h urban  Very rapid hion of Hecti | rcads, or lower or variable speeds bm&ihrd-hd‘.lwhnﬂubwl Aesthetics of adjacent road envi reflocts 1, usually only to highway service
centres, operating conditions. Road dvised i network safety L neads of higher of «centres. Strategic network connectivity for raad
wellin advance of mswes affecting network ummnlwwm(hmam nmwﬂydﬁrﬂhﬂam if present, through traffic users. Character of et users du ly
performance and availability. freight) provided with separate facilities where  they ane provided with separate space or are rautes protected and enhanced anly to National high volume roads. High valume

appropriate]. physically separated. Form of road provides road traffic will be unimpeded by other traffic at
user guidance. junctions. [Mainly express bus services]. Active

road users generally do not have access - i
present, they are provided with network access

y by

@Mywwdqﬂw
neads,

The maj dlud mummmmprmm A high KiwlRAP 3 or 4-star standard, or HUalndofmlriofl.mmmh!ss Lm;!mlntmdususmm

han by iable at ik  cons A reerbctabi Aesthetics of sdjacent rasd -

D!ﬂ.lddﬂwmmwm Rapid cl " id li User i Active neads of higher numbars of ly
Mummwﬂdhiﬁsﬂnm# are mostly p mwmumﬂmﬂnm annuﬂmylurmadmustiulu
iasues and incidents. separate space or are physically separated. Some  rowtes protected and enhanced. infrequent connections, generally only o other

\ower standards and,/or winding sections may wqual and higher category raads [ Mainly express
require lower speeds and extra care. High level of bus services.] Network access and journey
road user safety guidance provided. continuity for active road users (if present)
nuﬂ;wwd-dbywp-wowwm
mmmmmmmumspmu
Higher speeds depending on assessed level with equal or higher category roads. Provision of
of risk. Lower if mixed use, high intersaction qud'l)- ion relevant L
density, schools, shopping. concentrations of

T ity o road Route is shways madlabl Awing active foad users. n"‘“""“;’.‘u‘f“;::f_" Mostly KiniRAP 3. star ecuivalent or better. High lvel of comort, infraquent mughness. Lanchise sccess for rond users in rursl arsss
nﬂur\-lﬂmmﬁhﬂlu vents e ovided with Aesthetics of adjacent road emvironment reflects  often restricted, and some restrictions in urban

Mhdldmm”mmum nearly iy i lﬂﬂuulwhlﬂmmudhmmrﬂ |ourney experience needs of both through traffic  areas. Limited road user connections to other

severe weather events. s._.u ick areas. Some lower standards and/or winding and active road users. Character of scenic/ i d Arterials, wil aver
Hudumuwhadvudum nlmus sactions may requira lowar d axtra tourist routes  anhanced. Amenity  lower category road usars. [Numarous bustops

and incidents High level of road user safety guidance provided. f active y provided  with high services 1o key
wilth adl@inasl F— d n ] Metwork access and journey

mdm(hmﬁm[lm park and
ride and cycle park facilities, weather protection
for PT users).

continuity for active road usars are mostly
iprovided with additional space in urban areas
and in some rural areas. [Parking for all modes,
and facilities for mobility impaired at activity
«centres with same shared spaces. ] Extra care
required sround activity centres due to mixed
use, ncluding goods vehicles. Pravision of quality
information relevant to regional road user needs.
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mived use, schoals, shopping strips and
concentrations of active road users.

reflects journey

Generally Fioute is nearly abways availabl in Higher speeds on assessed level Varisble road standards, bowes speeds snd extra.

|.muil|mmxp|mmuh-hmyp-d. major weather events or emergency event and o risk. Lower if mized i some

holidays, during major events or where no. ives are likely to exist density, schools, shopping. of access, density and

weather events. [a] of ineh In urban areas use. Rpad user safety guidance igh
have a high Road be advised of  depend on assessed level of risk and recognise risk locations. Sorne separation of road space for

of -dllnduf_ L.Irbmmulda

character. Smmmdmadmlw
users for
areas. Clean and secure I]ung-‘,pudP‘l'-mi

both urban and rural. Mmmd

areas tn pramote Arterials. Traffic on higher
classified roads genarally has priority over lower
order roads. [Numerous bustops with high
lm-.cy uni:a to key dalindinm and

cycle numbers, inchuding park
park facilities, and weather mmnnhrl’T
users]
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https://www.nzta.govt.nz/assets/Road-Efficiency-Group-2/docs/customer-levels-of-service.pdf
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Asset Management Enablers

Capital Works Strategies and
Plans

3
Forecas t Future Demand ﬁ Vaintenance Strategies an Information Systems & Tools
. H I 1 1 = ans
elps iaentity when :
5

expansion works will be oy
required, along with future
loading on the existing
infrastructure.
* For simple networks can be a regression of past growth
patterns.

* For complex and congested networks will involve full traffic
models, linking land use development to traffic demand.

* Minimum forecast period of:
At least 20years for pavement and surfacing decisions
e 20+ years for expansion projects
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* List of the physical assets you
have

* At an appropriate level of
detail / componentisation

Asset Register

Understand and Define
Requirements

Develop the AM Policy

I
Understand the Asset Base
(the asset register)

Identify Asset & Business
Risks

eveloping Asset Lifecycle Strategies

on Making Technigues

Lifecycle Decisi

Financial & Funding Strategies

Capital Works Strategies and
Plans

Information Systems & Tools

Operational Strategies and
Plans

Quality Management

* May start out being stored in a spreadsheet or simple database,
then transition to full Asset Management Information System in
the future

* Need a process to keep it up to date
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Asset Management Enablers

Understand and Define . . .
) eveloping Asset Lifecycle Strategies
Requirements

careC ) Asset Condition g
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Define Levels of Service and Capital Works Strategies and

Performance Plans
=]
Maintenance Strategies a
° Plans
P ysical measure or the asset
Understand the Asset Base
CO n d it i O n (the asset register) 5 Operational Strategies and
@ Plans
o

. A
Assess Asset Condition

Asset Management Plans

Information Systems & Tools

Asset Management Service
Delivery

n Making Technig

Quality Management

Lifecycle Dex

* What to measure, how often, [
and to what level of accuracy?| B

Continuous Improvement

* Not everything needs to be
inspected every year FiGH LEVEL DATA
* Risk based inspection regimes E—

Level Data

* Consider the Information
Quality Level (IQL) when
designing your data collection
program

P s
Condition
Performance
)

oject Detail or
Research

LOWLEVEL DATA
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Asset Management Teams

Define Levels of Service and Capital Works Strategies and

Performance Plans
0 g
)
]
= Maintenance Strategies and Information Systems & Tools
b
Plans

Asset Management Service
Delivery

n Making Technig

Lifecycle D

* Depends heavily on the
nature of your road network | S

Assess Asset Condition

Quality Management

* Most authorities have an
understanding of the risk,
although it may not be in a
formal process

* A good guidance document for physical risks is:
* Road Geohazard Risk Management Handbook
* https://www.gfdrr.org/en/road-geohazard-handbook

Continuous Improvement
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Asset Management Enablers

DEEETEEE R eveloping Asset Lifecycle Strategies
Requirements Sl b i
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efine Levels of Service an
Maintenance Strategies and

e Operations and Maintenance I--
(O&M) covers the day-to-day | === § o v
activities :

* Operations: e.g. Ramp
signalling, peak hour pricing

* Maintenance: Filling potholes,
cleaning drains, sealing cracks

* O&M is closest to what the road user experiences when travelling
around the network
* Maintenance can be reactive or proactive (scheduled)

* Maintenance strategy should link to the overall plan for the road

section
* e.g. Don’t do expensive repairs on a road that is due for reconstruction soon

Capital Works Strategies and

Plans
I I

Information Systems & Tools

Making Techniques

Asset Management Service
Delivery

Quality Management

Lifecycle Dex
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Asset Management Enablers

Understand and Define .
eloping Asset Li e S ie
m e Developing Asset Lifecycle Strategies
‘ CAREC !
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Define Levels of Service and Capital Works Strategies and
Performance Plans

] |
* Typically two aspects: .

I' Plans
Operational Strategies and
* Renewals

[ ] EX p a n S i O n WO r ks Assess Asset Condition

Identify Asset & Business
Risks

Asset Management Teams

Asset Management Plans

Forecast Future Demand

Information Systems & Tools

Understand the Asset Base
(the asset register)

Asset Management Service
Delivery

Quality Management

Lifecycle Decision Making Technigue

Continuous Improvement

* Typically two aspects:

* Renewals

* Quantity estimated through a combination of predictive modelling (HDM-4), historic
records, and asset valuation parameters

* While impacting on the long term durability of the network, many renewals (especially
resurfacings) do not impact significantly on the road users experience

* Expansion works
* From traffic modelling, road safety investigations or similar
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Developing Asset Lifecycle Strategies Asset Management Enablers

A\ Lifecyle Decision |E=rrg
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caReC 7 Making &
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.
F u n d | n ” l Capital Works Strategies and
. Plans
" I
L
- |

* Need an agreed decision making I-
framework e

* Net Present Value (NPV)
* Benefit Cost Ration (BCR)

Information Systems & Tools

Asset Management Service
Delivery

Quality Management

Identify Asset & Business

e Multi-Criteria Analysis (MCA)

* What is the optimal balance of investment between operations,
maintenance and capital works to deliver the agreed levels of
service?

* How should that cost be funded?

* If not affordable, then where will the budget constraints do the
least harm?

* HDM-4 and similar decision support tools often used at this stage.
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Asset Management Enablers

[
Asset Management Teams

Understand and Define SRR G
W R AT eveloping Asset Lifecycle Strategies

Develop the AM Policy Financial & Funding Strategies

CAREC \\"/
LN M
Define Levels of Service and Capital Works Strategies and
Performance Plans
)
3

* Who is in charge of making sure
compliance with the RAM Policy | Bt - N o s
is occurring? ‘

* While RAM requires an
organisational wide approach, it
takes a small team to oversee it

* To be effective the RAM Team needs to be able to influence the
budget allocation process
* Otherwise necessary change will not occur

e Various models for the RAM Team exist

* Important to have a direct to the senior decision makers in the road
authority

Asset Management Plans

Information Systems & Tools

Asset Management Service
Delivery

e Decision Making Technig

Lifecycle D

Quality Management

Continuous Improvement
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Understand and Define

W / % Requirements Developing Asset Lifecycle Strategies Asset Management Enablers
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( A R E( |VI | a Develop the AM Policy Financial & Funding Strategies e
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* The AMP is a document that
records past achievements and | B Ny
identifies future activities both |
in relation to investment in the
assets, but also in the way they |8
are managed

* Should provide summary information on each step of the process

* [deally written in non-technical language
* The AMP should be the easy read justification for the level of investment
you are asking for
* Covers at least a 10 year forward projection of condition, funding
needs, service level achievements etc.

Capital Works Strategies and
T

Plans
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Understand and Define eveloping Asset Lifecycle Strategies Asset M. Enabl
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INSTITUTE/ ‘ N | . . .

( A RE( |VI | S & O O | S Develop the AM Policy inancial & Funding Strategies o g

e
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]
. MSintEﬂBnC;::;atEEi?i ELl Information Systems & Tools
* RAM involves a lot of data, Er ——
. Und(etrhstand tre A;stet )Base Ooerations
e asset register] = e D
so need an appropriate

Asset Management
Information System (AMIS)

* Most modern AMIS
e GIS interface
* Web based
e Multi-asset (pavement, bridges, signs etc)
* Modular

* Also need some form of Decision Support Tool (DST)
e Can be simple decision tree that does prioritisation
* Or complex optimisation tool such as HDM-4

Define Levels of Service and Capital Works Strategies and

Perfaormance Plans Asset Management Plans

Making Techniques

Lifecycle Decis
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Understand and Define

Requirements

carec 7 Service Delivery g

* How will you deliver the
asset management and
physical works?

* In-house, or external?

* How will you deliver the asset management

and physical works?
* In-house, or external?

* Strategic activities should be kept in-house, while
lower level activities can benefit from full or

partial outsourcing.

* Some contractual models (e.g. performance
based maintenance contracts) have been

Define Levels of Service and
Performance

Understand the Asset Base
(the asset register)

Identify Asset & Business
Risks

eveloping Asset Lifecycle Strategies Asset Management Enablers

Financial & Funding Strategies

Capital Works Strategies and
Plans

Maintenance Strategies and Information Systems & Tools
Plans

]
Asset Management Service
Operational Strategies and Delivery
Plans I

Quality Management

Continuous Improvement

shown to drive RAM initiatives.

Strategic Planning
Corporate vision / strategic plans

| Service levels. Financial Targets |

Tactical Planning

Asset / Activity / Service Management Plans

Budgets, work strategies and programmes,
performance targets

Operational / Service Delivery Planning
Annual business plans / Operations and Maintenance
Plans / Annual capital warks pragramme

Session 2: Components of RAM, Dr I.D. Greenwood
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Understand and Define eveloping Asset Lifecycle Strategies Asset M. Enabl
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sset Management Teams

Develop the AM Policy Financial & Funding Strategies
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S

* As with any other aspects of
activity} a quahty S e i T
management oversight is
required to ensure
compliance with the RAM
processes

* One of the biggest causes for failure of RAM is where sound

processes are bypassed for budget allocation and works program

generation
 Results in an undermining of all aspects of RAM

Capital Wo PSttg and

Information Systems & Tools

Making Techniques

Lifecycle Dec
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Understand and Define SRR G . |
W I r V . E t e eveloping Asset Lifecycle Strategies Asset Management Enablers
[

CAREC TTTTTTTTTT Develop the AM Policy Financial & Funding Strategies
S Plans n
Plans
e Start simple, with the data : _
you have, then improve
* 5-10 years to become 3
competent at RAM

* Don’t delay starting RAM owing to any deficiencies in data or
systems
* Start and bring those improvements into the RAM processes
* Use Maturity Assessments to help identify gaps

* Improvement actions should be prioritised and funded, and
managed as a program in its own right

* Assigned to the AM Team to deliver, but often using resources from across
the road authority
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C AiRE%%%ECEﬁ“‘ {5 |AM Maturity Rating Levels

The Institute of
Asset Management

Learning Applying Embedding Optimising and Integrating > Beyond PASSS

Maturity Level 0

The elements required
by PASSS are not in
place. The organisation
is in the process of
developing an

understanding of PASS5.

The organisation has a
basic understanding of
the requirements of
FAS55. It is in the
process of deciding how
the elements of PAS5S
will be applied and has
started to apply them.

Figure 1 Maturity Scale

Greenwood
Associates
Infrastructure
Consultants

The organisation has a
good understanding of
PASSS. It has dedded
how the elements of
PASSS will be applied
and work is progressing
on implementation.

All elements of PASSS
are in place and are
being applied and are
integrated. Only minor
inconsistendes
may exist.
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Using processes
and approaches
that go beyond the
requirements of PASSS.
Pushing the boundaries
of Asset Management
deviopment to develop
new concepts and ideas.




A0 o\ And a road agency in the developing

world just starting the AM journey

No. Clauses

4.1 General requirements

4.2 Asset management palicy

431 Asset management strategy

4372 Asszet management objectives

433 Aszset management plan(s)

4354 Contingency planning

d.4.1 Structure, authorty and responsibilities
447 Cutsourcing of asset management activities
4473 Training, awareness and competence

4.4.4 Consultation, participation and communication
445 Aszszet Management System documentation
446 Information managerment

4471 Risk management processies)

4472 Risk managernent methodaology

4473  Risk identification and assessment

4474 Use and maintenance of asset risk information
4.4.8 Legal and ather requirements

449 kanagement of Change

4.5 Life Cycle Activities

457 Tools, facilities and equipment

451 Performance and condition monitaring

462 Investigation of asset-related failures,
incidents and nonconformities

4.6.3 Evaluation of compliance

4.6.4 Audit

4651 Corrective & Preventative action
4652  Continual Improvement

466 Records

4.7 hWanagement review

The RADAR chart shows the awverage score range per clause

| Assessment Page ‘

4.1

The Institute of
Asset Management

g

4.3.4

441

; N .

4.4.7.3
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