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ABSTRACT 

The paper will demonstrate from an O&M Contractors prospective how to successfully 
implement a practical strategic Asset Management System as applied to national road 
assets including key infrastructures including tunnels, bridges and Intelligent Transport 
Systems, linking Irelands major ports and cities.  

The Irish Government implemented a long-term investment approach for road 
infrastructure assets which uniquely incorporated a short/medium term maintenance 
strategy to achieve the most advantageous economic asset management model. The 
defined maintenance strategy uses an adaptation of a standard service contract that 
provides accountability, transparency, efficiency and customer/user driven 
deliverables.  

This paper describes how this complex contract was approached and how a 
comprehensive Asset Management System was successfully developed and 
implemented incorporating the requisite asset management methodology, supporting 
assets, business processes, resources and attitude. 

Using principles from Lean Six Sigma and ITIL, while satisfying the requirements of 
ISO standards 45001, 14001, 55001, 9001 and 27001, we developed an integrated 
approach to position us at the forefront of innovation and technological advances to 
allow us to address every day challenges, unusual environmental and climate changes 
that affect road assets. The paper will aim to detail some successful innovations that 
have ensured warranty, cost effectiveness and sustainability of road assets. 

Our approach uses asset life cycle planning and modelling, asset inventory and 
condition indices monitoring, continuous performance assessment, the use of a 
comprehensive asset management tool and our integrated management system. 

Components of our Asset Management System as described, include the use of a 
Strategic Asset Management Plan, Maintenance Plan, Asset Management Plan and 
the use of Principal, General and Special inspections. The success of our approach is 
derived from the findings of continuous modelling, analysis of corrective and 
preventative maintenance trends and the use of individual System Asset reports 
culminating in a rolling three-year Capital Investment Program. 

We will describe the practical considerations used to determine the level of internal 
and external expertise and supporting contracts, the identification of critical systems 
in order to provide the necessary levels of utility and warranty required to successfully 
operate a geographically diverse national asset infrastructure. The paper will highlight 
how the basic considerations including cost, safety, availability, reliability, Client and 
Contractors reputation, legal, restrictions and risk have been used in the decision-
making process. 
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In conclusion the case study will detail best practices in the management of road 
assets by analysing the needs of the stakeholders and local environmental factors. 

1. ASSET MANAGEMENT CHALLENGE 

The mission of the government body in charge of the national road infrastructure is to 
deliver transport infrastructure and services, which contribute to the quality of life for 
their people, and support the country's economic growth. In order to achieve this 
mission, the government body implemented a long-term investment approach for road 
infrastructure assets which uniquely incorporated a short/medium term maintenance 
strategy to achieve the most advantageous economic asset management model.   

To achieve the government bodies short/medium term maintenance strategy, they 
implemented a New Engineering Contract (NEC) which is a formalised system created 
by the Institution of Civil Engineers to provide guidance for the drafting of documents 
on civil engineering and construction projects for the purpose of obtaining tenders, 
awarding and administering contracts. In order to achieve their medium to long term 
strategy, they implemented the use of Forward Capital Works Programme in 
conjunction with the use NEC contract.  

The routine Operation & Maintenance of the infrastructure utilises an NEC Term 
Service Contract Option A which is a priced contract with detailed ‘Service Information’ 
where the risk of undertaking the work at the agreed prices is largely borne by the 
Contractor. All other work may be implemented using NEC Task Orders which may be 
Option A as described above or Option E which is a cost reimbursable contract in 
which the contractor is reimbursed the actual costs, which they incur in carrying out 
the works, plus an additional fee 

2. APPROACH & MODEL 

This paper describes how this complex contract was approached and how a 
comprehensive Asset Management System was successfully developed and 
implemented incorporating the requisite asset management methodology, supporting 
assets, business processes, resources and attitude. The Contractor has established 
processes for the effective management of assets, and established procedures for 
documenting asset-related decision making and monitoring of asset management 
performance. The classical Asset Management System processes are structured 
around three general phases – assessment, planning and implementation with a 
continuous reviewing process. 

The Assessment Phase involves the detailed analysis and review of current asset 
management practices in conjunction with the analysis and review of the current 
condition of assets. The Planning Phase encompasses the process of agreeing the 
definition, and implementation of, the Asset Management System Policy and 
simultaneously defining and implementation the Contractor’s Asset Management 
System Strategy for operating, maintaining, upgrading and improving assets. This 
phase also details the AMS, inclusive of the development and review of Asset 
Management Plans, which enabled the development of long-term financial plans. 
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The Implementation Phase clearly defines and implements the asset management 
practices for maintenance, and capital investment activities. The stages of this phase 
include the development of a detailed design, the procurement and project delivery 
process with the final stage been the disposal and dismantling of assets. The below 
figure represents individual asset management processes and their sequence.  

 

Figure 1 – Asset Management System Phasing 

3. FOUNDATION 

In order to provide a stable foundation on which to build a Road Asset Management 
System, the Contractor implemented an Integrated Management System (IMS). The 
IMS encompasses all quality, environmental, occupational health & safety, information 
security and asset management aspects of the business and provides a framework 
for the successful provision of the service.  

The implementation of the IMS is documented in the Contractor’s Plan which is a 
comprehensive library of documents which ensures cross-functional and strategic 
integration at all levels. The IMS assists significantly in simplifying certification and 
surveillance audits and facilitates future expansion through change in scope and the 
inclusion of new standards. 

Using principles from Lean Six Sigma of Define, Measure, Analyse, Improve, Control 
and adopting elements from the ITIL Service Strategy for Service Operation, Design 
and Transition, and the use of the Service Catalogue, the Contractor created an 
organisation equipped with the appropriate level of resources, tools, materials and a 
culture of participation and continuous improvement with strong leadership at all 
levels. 

4. ASSET MANAGEMENT PROCESS 

The Contractor’s Asset Management processes are detailed in the Figure 2 below. 
The Contractor has configured its AM processes into hierarchy of documents. Level 1 
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details the high-level overview documents that define the Contractor’s and Clients 
strategy and objections. Level 2 are the live documents that define the context and 
extent of the service provided by the Maintenance Department and the life cycle of the 
system and their associated assets. Level 2 encompasses the annually reviewed 
System Asset Group Status (SAGS) Reports together with the Contractor’s 
preventative maintenance reporting regime to develop the Annual Asset Management 
Plan (AAMP) and the System Asset Group Maintenance Regime (SAGMR), see the 
figure below. 

 

Figure 2 – Asset Management Process Model 

4.1 Strategic Asset Management Plan 

This Strategic Asset Management Plan (SAMP) has been implemented by the 
Contractor as part of the organisation’s Asset Management System (AMS), and the 
overall IMS. The Asset Management System developed and implemented by the 
Contractor takes account of the requirements of the ISO 55001:2014 standard and 
applicable provisions of the OMTTCC Term Service Contract (TSC). 

The SAMP provides visibility of processes for compliance with the ISO 55001:2014 
standard, and visibility and guidance to the Contractors personnel of the structure and 
content of the company’s AMS. 

Additionally, the SAMP provides guidance to all Stakeholders of the Contractors AMS, 
including the Client represented by the Service Manager, the Service Managers 



 

 [5] 26th World Road Congress 
 

Representatives, business customers, and auditors. Figure 3 below details the 
Stakeholders relationship with Asset Management.  

The SAMP supports the IMS Manual in addressing specific ISO 55001:2014 standard 
requirements by describing the internal and external contexts (project environment) of 
the Contractors AMS, the Contractor’s approach to implementing asset management 
principles defined in the Integrated Management System Policy while defining the 
asset management objectives and provides a framework for their measurement, IMS 
Performance Indicators and ultimately reviews risk tolerance which is detailed in the 
below referenced section  

4.1.1 Asset Management System IT Tools 

The Contractor has implemented Maximo as the preferred maintenance information 
tracking system for the duration of the OMTTCC TSC. Maximo, referred under the 
TSC and within the OMTTCC Contractor’s Plan as the Maintenance Management 
System (MMS), has been developed in accordance with the requirements of the 
Service Information and previous knowledge of the Contractor. The chosen Stores 
System is the Maximo fully integrated Stores, Inventory Management System (SIMS). 
The Contractor have also implemented the Orion Network Performance Monitor, and 
an Electronic Documentation Control System (EDCS) using Virtual Cabinet 

 

Figure 3 – Stakeholders relationship with Asset Management  

4.1.2 Asset Management Strategy 

The Contractor is committed to managing the Client’s assets over the duration of the 
OMTTCC TSC. The Asset Management Strategy enables the Contractor to 
demonstrate how the asset portfolio meets the service delivery needs of its Client into 
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the future, enable the Contractor’s asset management policies to be achieved and 
ensure the integration of the Contractor’s asset management processes with its 
Client’s long-term strategic plan. 

Adopting this Asset Management Strategy assists the Contractor in meeting the 
requirements of the OMTTCC TSC. This Asset Management Strategy has been 
prepared following a review of the Contractor’s Service delivery contractual 
requirements, financial performance indicators, asset management maturity, and fits 
with the Client’s vision for the future of the assets. The Strategy outlines an asset 
management improvement plan detailing a program of action, and resources required 
to allow the Contractor to establish programmes of asset maturity and improvement 
works for early failures or obsolescence. 

The Contractor’s strategy for the management of assets encompasses three distinct 
dimensions:  

• Long-term involves strategic management for the duration of the OMTTCC TSC 
and beyond 

• Medium-term which entails works programming over a rolling 24 to 36 months 

• Short-term to include the forthcoming rolling 12–month period. 

4.1.3 Criteria for Asset Management Decision Making 

ISO 55001:2014 recognises that effective asset planning enables better decision-
making processes to balance costs, risks, opportunities and performance. The 
Contractor’s criteria for asset management decision-making includes, but not limited 
to the Client and stakeholder requirements (including improvement), contractual 
requirements for asset management, obsolescence (system, components, part or 
support services), product approaching end of life or premature failure, enhanced 
maintenance requirements above what would normally be expected or experienced, 
changes in legislative requirements and international standards (Change in Law, 
Change in Standards, Change in Services), changes to maintenance or operational 
requirements, changes to resourcing strategies, life cycle value realisation, AMS 
Policy principles and risk management. 

These high-level criteria are translated in the asset management planning process into 
specific and weighted criteria defined as specified in the table below, and included in 
Forward Capital Works Programmes. 

Table 1 – Asset Management Criteria and Weighting 

Asset Management 
Criterion 

Weighting 

Safety 25% 

Availability 20% 

Reliability 20% 

Cost 20% 

Sustainability 15% 
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These specific criteria are communicated to the Client in the process of review and 
approval of Forward Capital Works Programmes. 

4.2 Maintenance Department Plan 

The purpose of this plan is to set out the context and extent of the service provided by 
the Maintenance Department describing the specific services in terms of cyclical and 
preventive maintenance, management and recording and reporting of all maintenance 
functions, approach to subcontracting, maintenance and defect management and the 
use of data repositories and a centralised MMS. 

4.2.1 Functional Areas 

The Maintenance Department has a key role in the implementation of Asset 
Management plans, procedures etc. The Maintenance Manager is the Asset 
Management Leader overseeing maintenance activities on all assets and systems on 
the Affected Property. The Planning and Reliability Engineer, with the support of the 
MMS Administrator, coordinates with the M&E Technical Manager and the Civil 
Engineer to ensure that the required maintenance works are undertaken on each asset 
as stipulated in the MMS, Service Information, and standards and product specification 
to manage the life cycle of the assets. Activities require interaction and coordination 
with the IT, Project Departments and the Quality Manager. 

4.2.2 Work Management Process 

The work management process for cyclical, corrective and improvement work is 
broken down into six distinct phases providing continuous feedback, as shown in 
Figure 4 below. 

 

Figure 4 – Work Management Process 

4.2.2.1 Identification of Work 

This includes the three main types: 

Cyclical Maintenance  

The Contractor operates an inspection and maintenance regime designed to identify 
defects and emerging problems on its sites ensuring safety, minimum disruption and 
preserving asset life and performance. Cyclic maintenance activities include 
inspections, testing, servicing, planned maintenance interventions and cleaning. This 

Identify Plan Schedule 

Execute Complete Analyse 
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includes all inspection reports inclusive of General and Principal Inspection reports. 
Work is classified as Planned Work and all inspection data is collected and recorded 
within the MMS. 

Defect Management 

Where a defect is detected, corrective maintenance is required. Defects may be 
categorised into two levels: Category 1 Defects (<48hrs), and Category 2, with four 
levels of priority (> 48hrs). The defect is logged in MMS, categorised and assigned, 
creating a work order for the repair of the defect. The priority is to restore the 
equipment/asset to its original working condition with the aim to minimise the 
disturbance to users and the intervention cost while complying with requirements.  

FCWP & Improvement Work. 

The Maintenance Department co-ordinates and compiles a repository of all Forward 
Capital Works Programme items and other improvement works. These are all co-
ordinated and recorded in the MMS system with their associated FCWP weightings as 
defined in the AMS Policy. 

4.2.2.2 Planning & Scheduling 

Medium and long-term plans are developed in this phase, which are not applicable to 
corrective Cat 1 and Cat 2 (High Priority) items. Inputs into the planning phase involve 
scheduling the maintenance requirements for the assets from sources such as the 
Contractor’s Asset Management Plan and System-Asset Group Maintenance Regime, 
recent inspections, Best Practice etc. 

The maintenance plan is built around the preventive maintenance programme. The 
Planning and Reliability Engineer reviews upcoming preventive maintenance (PM) 
work orders and ensures that all tasks are correctly resourced to take place between 
the scheduled start and finish dates and that all parts are available when required. 
This includes liaison with providers, operations, control systems and maintenance 
teams. 

The work schedule programmes are distributed on frequencies following lean 
management principles that dictate that as the level of certainty is increased and dates 
of tasks are locked, detailed information is provided as appropriate culminating in a 
Daily Activity Briefing (DAB). 

4.2.2.3 Execute & Complete 

Using the detailed plans, the Maintenance and support Departments co-ordinate all 
required resources and execute and report on all Planned, Corrective and 
Improvements works and provide and record all feedback. 

4.2.2.4 Analysis 

The analysis function is completed during the System Asset Groups Status process 
(described below) through the use of the assessments of the asset records and 
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Annual, General and Principal Inspections reports with particular attention given to 
local environmental factors and their impact on the life cycle of the equipment. 

4.2.3 Maintenance Management System (MMS) Tool 

The Maintenance Management is a computerised information system which stores all 
maintenance activity records. It is used to schedule and manage all cyclical 
maintenance interventions using standardised records. It enables consistent and 
comprehensive recording of work undertaken, defects found and corrected, 
observations and measurements taken, and any other necessary information. 

To ensure that the job plan contained in the System Asset Group Maintenance Regime 
(SAGMR) is the same in terms of content as that contained in the MMS system, the 
structure of the SAGMR explicitly links the schedule of cyclical maintenance to the 
corresponding PM number. Reference section below 

The MMS is responsible for the production of the following plans for all activities, rolling 
18-month, Annual, 6/4-week, closure and DAB plans. 

4.2.4 Support Processes 

Health & Safety: In addition, the Health and Safety Statement, health and Safety for 
staff and third-party subcontractors will be managed by using some of the following 
methods; MSRAs, the Contractor’s Safe Work Permit system, Confined Space Permit, 
site inductions, toolbox talks, isolation procedures (Lock out/tag out – LOTO) and 
collation of safety information from providers. 

Asset Management Risk: Where there is a risk that the works undertaken on an asset 
could result in damage to that asset or failure of the system that incorporates that 
asset, an AMS Risk Assessment and Risk Treatment Procedure is followed. See 
Below. 

Criticality: Assets that are critical to the maintenance and operation of the tunnel 
and other systems are reviewed in relation to the likelihood of a system failure and 
the severity or consequences, a risk rating is applied and detailed control measures 
may be implemented to minimise /remove, the risk. 

Operation and Maintenance Manuals: The Operation and Maintenance Manuals 
are maintained as a live repository to current asset listings, safety file information 
and direct links to the MMS system for details of current job plan, risk assessments 
and records. 

Supply Chain Management and Subcontracting: While maintaining sufficient in-
house knowledge to ensure the continual and safe operation of the sites, the 
contractor uses a combined approach of both ISO 55001:2014 and ITIL in its 
approach to Supply Chain. Each system is assessed in terms of resource 
requirements, competence, internal and external resource mapping and evaluation 
based on complexity, risk and cost. 
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Change Control: When a need for change is identified, the system owner assesses 
if it is valid and beneficial. If so, a change proposal detailing the scope and impact of 
the proposed change is submitted to the change committee for evaluation and 
authorisation. The Change Owner and System Owner need to understand and agree 
on all operational impacts, whether they are short or long-term impacts and the 
Committee ensures regular smooth running of the overall process. 

4.3 Asset Management Plans 

The Contractors Asset Management Plans are used to describe and define the plans 
to implement asset management to all Business Units as part of the Contractors Asset 
Management System, and to achieve the asset management objectives set down in 
the Strategic Asset Management Plan as described in the relevant section above.  

4.3.1 Asset Management Objectives 

The Companies Asset Management System objectives are defined to ensure that all 
assets are maintained to provide safe and reliable operation, to ensure the Contractor 
completes works, on schedule, and in accordance with the planned works 
programmes, investigate poor asset performance in compliance with Key 
Performance Indicators and Performance Indicators for each asset and complete 
annual reviews of asset performance through the System Asset Group Status Reports 
where recommendations are provided to the Client to improve asset life cycle. 

4.3.2 Life Cycle Approach 

The Contractor’s ISO 55001:2014-compliant asset management and monitoring 
approach is driven by the overall objectives which are defined in the Strategic Asset 
Management Plan.  

In order to achieve these overall objectives, the Contractor adopts a whole life-cycle 
asset management approach to on-going maintenance and renewal works. Using the 
System Asset Group Status (SAGS) reports to undertake an annual review of the 
performance of an asset, makes recommendations to the Client to improve the 
performance of, and extend the life cycle of an asset or system, to ensure that the 
Contractor achieves maximum tunnel availability while still delivers an outstanding 
service quality and completes all planned works on schedule. 

The Contractor is to maintain compliance with the contractual requirements with 
respect to KPIs and PI Management, ensure that assets with poor performance are 
investigated, actions identified, and a plan implemented to strive to minimises 
unplanned interventions, but manage them efficiently when they do occur, to ensure 
that all assets are maintained to provide safe and reliable operation.  

The Contractor is to undertakes Cyclical Maintenance and Corrective Maintenance, 
including correction of defects, of the equipment, systems and infrastructure on or 
forming part of the Affected Property and ensures that all Spare Parts required to 
maintain the performance and safe operation of the Affected Property of the Business 
Units/sites are availability and the Service can be provided without loss of Tunnel 
Availability, complete the planned works programme on schedule.  
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In accordance with the requirements of the Contract, O&M Manuals, knowledge and 
experience gain throughout the years of maintaining an asset and the Manufacturers 
Recommendations, the Contractor schedules all preventative maintenance activities 
up to 4 years in advance and generate all works orders 12 months in advance to assist 
with the planning of maintenance activities to all assets and their systems. As part of 
this planning process the Contractor decides 12 months in advance the dates for 
complete tunnel closures to facilitate these maintenance activities, preserve the design 
life of the tunnels and maintain the safety of all Users and Staff.  The planning, 
scheduling and implementation of preventative maintenance activities permit the 
Contractor to effectively manage and maintain the condition of the asset and their 
systems. This in turn allows the Contractor to ensure that all systems/asset groups are 
maintained in good working order and almost always available to function as designed 
when these systems are called upon, based on the minimum operational requirements 
(MORs), critical assets are identified, adherence to applicable laws, legislation and 
regulations are achieved and maintained and service delivery objectives that guide all 
asset management activities and decisions. 

The life cycle of a system is reviewed over the Contractors Operational Period. The 
Contractor has reviewed each system from installation, maintenance, end of life, 
redundancy and disposal over a predefined operational period. The Contractor 
gathered the relevant information on asset condition and life expectancy from 
experience and knowledge gained internally and from external specialists, reports 
from the General/Principal/Detailed Inspections, System Asset Group reports, and 
tunnel cleaning reports, and routine maintenance data stored in the MMS, as shown 
in the system life cycle Figure 4 below. 
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Figure 4 – System Life Cycle 

4.4 System Asset Group Maintenance Regime 

The System Asset Group Maintenance Regime (SAGMR) is used to define the main 
systems and their associated assets that comprise the infrastructure on the Affected 
Property.  

This document provides a brief description of the primary assets, their function and 
location, within the site boundary and provides details condition monitoring, defect 
identification, and a means of managing the assets.  

Assets have been classified into a logical grouping, and the Contractor has generated 
these groups in accordance with the Operation and Maintenance manual structure as 
defined in the Term Service Contract. This document specifies the routine preventative 
maintenance frequencies for the Contractors maintenance staff and specialist 
Contractors and Consultants. The description of the maintenance performed on an 
asset is provided in the content of relevant Job Plans. All assets and their maintenance 
regimes are documented and stored within the Maintenance Management Information 
System (MMS). 

The generation of the SAGMR requires an in-depth review of the specific maintenance 
requirements detailed in the Term Service Contract, DMRB and O&M manuals for 
each system, in combination with recommendations from manufactures/system 
maintainers, good industry practices and in-house knowledge and expertise’s. An 
example of the Contractors approach in the provision of the content of the system 
preventive maintenance schedule is detailed in Figure 5 below. 
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Figure 5 – System Preventative Maintenance Schedule 

5. RISK ASSESSMENT AND TREATMENT PLAN 

The Contractor’s approach to the management of risk to assets involves identifying 
and analysing risks, and then evaluating whether the risk should be modified by risk 
treatment in order to satisfy risk criteria. Throughout this process the Contractor 
monitors and reviews each risk and associated control measures to ensure that no 
further risk treatment is required. The Contractor’s AMS risk management processes 
have been developed in line with the guidelines stipulated in the Risk Management – 
Principles and Guidelines (ISO 31000:2009) and in line with the ISO 31000:2009 
standard for risk management, the process entails three key phases. Phase 1 details 
the establishing / reviewing the context of the AMS, Phase 2 is the assessment of the 
AMS risks and Phase 3 is the development of the treatment plan to address the AMS 
risks, as detailed below in the Figures 6 and 7 below.  
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Figure 6 – Overview of Contractor’s Approach to Risk Assessment and Treatment 

 

Figure 7 – Three Stages in the Risk Assessment and Treatment Process 

6. CONCLUSION 

In conclusion the Contractor has developed a Strategic Asset Management System to 
enable the successful management of the life cycle of an asset from acquisition to 
disposal thought the implementation of a holistic, multi-disciplinary and diverse 
approach. 
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