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Abgtract: The article presents basic principles and solatifon the application of Asset Management as parbad
administration in Slovakia. It deals with applicetiof Assets management methods and best praofigisbal trends
in road maintenance, repair and rehabilitationtetfias. An effective public Asset Management corabiprinciples
and strategies of asset management used in pseeater with sound practices and methods provere tpplicable by
public road administrator and his digital inforneati systems. The under-funding of road managemertds|d¢o
development of tools and methods, which enable define criteria for establishing priorities favestments into road
assets.

1 Road Administration in Slovakia promoting economic growth and environmental
Available resources allocation, in the field ofSustainability. Queiroz and Gautam (1) identifiedremy

maintenance, repair and rehabilitation, is madeRbsd strong  association _between eponomic development,
Administration in Slovakia by the method of themeasgred as per capita gross national product (Giie)
proportional rationing in combination with pavemenf0d infrastructure. Furthermore, the World Banf2y

management system. New investment projects ahgSearch sholwed that ;heh economic hdexelop_me{lt of
reconstruction projects within the road networkuiega Hations correlates to a high extent with the coesitr

positive technical and economical assessment bedegrastruc_ture systems. Sound public mfrastrucp]e_gs a
approval. Financial crisis and economic problemghef Vital role in encouraging more productive and cotitive

country lead to decreasing of the road agency das enational economies. . .
y g gency biadg The road network of Slovakia consists of 391 km of

and foremost, a constant pressure to operate more. d d d :
effectively - spending of public resources lead t%r;éllte%z;cckess ;Oﬁ? ;Smotgrv;ayT an ex(g)resTshr )
requirement for more effective operation standaeohs] o m o an class roads. 1he main
more efficient management of the existing road tasse()b]ec“\.’e of motorway network is to pro_wde transit
Best practices in Asset Management and innovati cording to Pan-European transport corridors, hame
approaches and effective methods for engaging elv., V. and V1. corridor. The purpose of expresad
private sector in the management of road systemg mgetwork is to colleqt and trgnsfer the transponeggted
bring the solutions for the increasing needs infiild of by Slovak republic’s regions, and contra wise, 1o
road management. distribute transport from foreign countries from

- d
National Road network composes a primary asset B}oéo?tdwa}ys to th de bold.?l/ ?]f Slovak Replfbl'c' THe 2
any country in the world. Efficient and well-maiimed a1 S class roads fulfill the service task of transpiita

infrastructure is essential for societal stabiligd for Petween-and-within regions of Slovak republic. Op of
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this network a network of urban communications and
minor purpose communication is connected.

Road administrators differ significantly with a\able

budged, length of roads they are responsible famahds

put on their assets, demands put on acquisitioneof
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e assets and many other issues, yet, and their tatkei
same. Their task is to develop and maintain a ssfe;

friendly and efficient transport system. This maydeen
as securing a fluent and safe transport on thenustat

roads by providing maintenance, winter serviceairep
reconstructions and acquisition of new assets doupto

X concept of development of road network of Slovakia.

The main functions road administrator needs talffulf

road management and creating conditions for safe
traffic on responsible road network;

increasing traffic safety and reducing harmful
environmental impact of vehicles;

organization of traffic and public transport;

&V Odey
Vg ¥ A o are:
e 1"»( ‘ 1.
L : 2.
Fi gurgi Pan-european corridorsin SR 3.
4.

The full road network of Slovak republic is portealy
in Fig. 2. As seen in Tab. 1, different types addds have
different owners and administrators with their exae

state and owner’s supervision over road contsbruc
and road maintenance, road usage, the servicedével
roads and organizing state supervision over

compliance with the requirements established by

offices. This paper is aimed on the topic of asset |egislation;

management; therefore the viewpoint of administeath 5. keeping road databank of roads, vehicles andigpub
road network will be crucial.

Road network of Slovak Republic

€ xpross road
18t class road
3rd class road

— 20w chans roRd

pu

Figure 2 The full road network of Slovak republi

r

c

State border

transport; observing special requirements estadaish
by legislation;

6. participating in the elaboration of policies;astgies,
and development plans of road development.

3rd class roads
W Limited access roads

M Feeders

M 1stclass roads

- m 2nd class roads

Figure 3 Road network of Jovak republic and its composition
(©)

Various evaluations investment efficiency in road
transport in recent years have highlighted the tfaat the
amount of fund expended on the development and
maintenance of the road and highway network, asape
processes in the road management, does not rafiedl
requirements. Organizations managing the road mktwo
therefore feel the need to improve procedures and
methods for determining the efficiency of their
operations, thus use the allocated resources more
economically and efficiently.

2 Asset management in road

administration
Asset management, broadly defined, refers to any
system whereby things that are of value to an emwtit
group are monitored and maintained. It may applydii
tangible assets and to intangible concepts such as
intellectual property and goodwill. Asset manageniem
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systematic process of operating, maintaining, and e Long-term in outlook.
upgrading assets cost-effectively. (5) *  Accessible and user friendly.
. Flexible.

Table 1 Road network administrators of Sovak republic (3)

Type L. of Owner Administration and maintenance Exgcutwe administration
communication office

Minister of Transport,
Motorways State National Highway Agency Construction and Regional
Development

Minister of Transport,
Expressways State National Highway Agency Construction and Regional
Development

Slovak Road  Administration- Regional transportation
1st class roads State . §

Bratislava offices
2nd class roads Regional administrations Slovak Road Administration Ef!f?(t;gzt transportation
3rd class roads Regional administrations Slovak Road Administration Ef!f?(t;gzt transportation
Urban roads Municipal authorities Municipal authorities Municipal offices
Minor purpose Municipal authorities Municipal authorities Municipal offices

communications

Asset Management as applied to the roads secrl |mplementation of asset management system
represents a systematic process of maintainingadpw into road administration system
and operating assets, combining engineering pliBEip  Each Road Administration is responsible for the
with sound business practice and economic ratipr@ie  management of its own unique set of assets butypieal
providing tools to facilitate a more organised diedible  3ssets of a Road Administration can be broadly
approach to making the decisions necessary toati® symmarized as:

public’s expectations. o «  Physical infrastructure, such as pavements and
Road Administrations must maintain, operatepridges.

improve, replace and preserve this asset whilsthat  «  Human resources (personnel and knowledge).
same time, carefully managing the scarce finanaiel . Equipment and materials.
human resources needed to achieve these objecfilles. «  Other items of value such as rights-of-way, data,

of this is accomplished under the close scrutinthef  computer systems, methods, technologies, and psrtne
public who pay for and are regular users of thedroa

network, and who increasingly demand improved Evel Asset Management Systems should generally:

of service in terms of safety, reliability, enviroental « Include inventory information for the asset and
impact and comfort. condition measures.

In practice, an Asset Management System will inelud . Include values of condition of the asset.
all the processes, tools, data and policies negefsethe « Include a performance prediction capability.
effective management of all the assets for whiehRbad «  Ensure data integrity, enhance data accessibility

Administration has responsibility, including phyaic and provide data compatibility.

highway infrastructure such as pavements and bsidge  «  |nclude all relevant components in life cycletcos
well as human resources, equipment and materials aghalyses.

other items of financial and economic value. « Enable the removal of outdated systems and
As a general principle, an Asset Management Systeiproductive assets.
should be: «  Consider both system and project optimization.
*  Customer focused. *  Output useful information on a periodic basis,
*  Mission driven. ideally in real time.
~33~
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. Facilitate iterative analysis processes thatlman accountability and reporting requirements on howyth
performed on a regular basis. manage their assets.
Asset management is ultimately about managing a
The type of assets and the requirements we put orraad administration’s resources more like a businkés
asset management system form a framework for amany countries, road administrations are now reguio
successful implementation. In terms of roadmplement standardised asset inventory, valuatiod a
administration the main systems we need to take intlepreciation approaches and enhance the information

account are: provided as part of their annual financial statetsieim a
. Pavement management system. manner more in line with those used by private sect
. Bridge management system. companies.
»  Other already working management systems. The experiences of those OECD Member countries
that are moving towards asset management in thasroa
2.1.1 Pavement management system sector have indicated that there are a number oitpo

Pavement Management System (PMS) offers rodbat should be considered by road administratieierb
administrator the ability to select the most appaip implementing an asset management system:
works program to maximise the long-term performasfce ¢ An asset management system should integrate
the network under a range of user-defined fundind a existing management systems for individual assbtss
treatment strategies. The PMS consists of two basinabling a common approach to be adopted for the
components: A comprehensive database, which centamanagement of different assets.
current and historical information on pavement ¢toi, * Improved collection, storage and management
pavement structure, and traffic. The second compuioise procedures for asset information, including invepto
a set of tools that allows us to determine exisémgl location and condition data, will be required.

future pavement conditions, predict financial neeasd * Analysis capabilities should include the abiltty

identify and prioritize pavement preservation petge prioritise maintenance options on the basis of Itfee
cycle cost of the assets.

2.1.2 Bridge management system + Asset management will encourage road

Bridges are considered to be vital links in anwydministrations to adopt a more business-like aagrdo
roadway network. Complete or partial failure to ntain  the management of the assets for which they have
these links paralyses the overall performance @ thresponsibility while the concept of asset valuateomd
roadway network and causes excessive public andtpri depreciation will provide engineers with a common
losses. The ultimate goal of a Bridge ManagemesteBy language with budget holders and decision makedrs T
(BMS) is to provide a clear roadmap for the maiatme will enable the implications of different investnten
and rehabilitation of your bridge inventory. It rhus strategies to be determined, including, potentialsets
provide a strategy, or number of strategies, fgivan set in other sectors. Asset management will furtheoareage
of budget constraints. It must also be capablesséssing the concept of performance monitoring includingr fo
the minimum budget requirements for a targetedl lef’e example, performance indicators.
service.

2.1.3 Other already working management systems . i

All others management systems which are prove&3 Theprocess of implementation of asset
themselves to help administrator to carry out hgktare management in road administration
considered important. Therefore is a wise decisiotry . . :
import any useful already working management system In the private sector, industry leaders develojorted

into the overall asset managemen system. Thesemys (520 RN DT T L TRl e
may be aimed at various areas of administratorsities ’

be it his inner corporate management or directhiat physical p"?”ts’ inventories, and u_westments)vu_uidua_lly
area of focus. and collectively. These systems give them the mé&iron

and tools they need to retain their competitiveness
Similarly, public sector officials responsible fahe

. ation's infrastructure have to maintain, replaaa

In most OECD Member countries, the road netWorgreserve these assets. They have to make thgskmsdﬁu
constitutes one of the largest community assets IandIimited resources and have to ensure accountatilitiie
predominately government-owned. For their parﬁou?lic service. In addition, the need for more ‘ihess-

2.2 Foreign experiences

governments are placmg greater pressures on r " practices has been accentuated due to thentec

admlmsttrgftll.?nsf toth improve  the tefglctzrl]ency dOf’ dtan rend towards privatization of some of the governme
accountability for, the management ot the road DEW ., q5 iy ctyre development and maintenance a@suiti
Indeed, in many countries, national road admirtisina

and some smaller, local highway authorities facen&d
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Table 2 Sate of road asset management in foreign countries (4)

Pavement Bridge Other management Integrated asset management
management management system system

Country system system

Australia yes yes no Implemented in Western

Australia

Belgium yes yes no no

Canada yes Being studied Maintenance, road features  Being implemented

Finland yes yes Gravel road maintenance

Being studied
management system

Short-term  strategy and

project management system Financial accounting system for

the state including accounting of

Contract management
road assets
system
Hungary yes yes Maintenance management Being studied
system
Japan yes Being studied Tunnel management Being studied
system (being studied) Database for all national highway
Disaster prevention information in use
management system (being
studied)
Mexico yes yes Road network maintenance no
strategy being studied
Netherlands  yes yes Environmental management Being studied
system
Poland yes yes Winter management system No
United yes yes All asset routine Resource accounting and
Kingdoms maintenance system budgeting (pilot)

Environmental and winter Being studied
maintenance management
system

United states yes yes Various types of information Being studied
systems

There is a concept of a total highway management Typically, an asset management system in use by a
system for a state highway agency. Based on read administration will utilize the following data
comprehensive review of the state-of-the art irhiigy . Definition of the network.
infrastructure management systems, there is a clear Definition of the assets on the network (e.g.
tendency towards integrated, flexible, and distelu bridge, pavement).
systems. The concept of generic systems is pradtca . Location of the assets on the network.
developing decision support systems for infrastmect +  Condition of the assets.
management. Fig 4 shows a developed integrated ¢ Levels of use (e.qg. traffic flows).
infrastructure management system that can be used t ¢ Policies and standards (e.g. maintenance

manage a wide variety of infrastructure data. standards and treatment designs as well as margtori
There are many advantages to these integratedrsy/ste  » Information such as performance measures).
including better flow of information among subsyste . Budget information (e.g. broken down by asset

elimination of redundant data, reduction in systertype, program level).

development and maintenance, and better and more

consistent optimized maintenance and rehabilitation Uprising from these deductions a set of needs we ha
programs for the various infrastructure types. The of to define for working asset management system is
generic models, which can be customized by the igser following:

fit local conditions and experience, reduces the -« Data administration,

implementation efforts and allows for the exchamje . Data collection,

experiences among infrastructure types. Integrated ¢  Data storage,

infrastructure management systems have been dedelop Management systems,

and implemented at the national, state, and muadicip -« Data analysis.

levels.
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Condition Assessment & Performance Prediction
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Alternative Evaluation & Optimalization

Project Selection: Short & Long- term Plans
v
Program Implementation

v

Performance Monitoring & Feedback

Figure 4 The proposed generic scheme for an asset management
system
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Figure 5 Typical flow of datainto and out of a generic road
asset management system

3 Implementation of asset management in

road administration of Slovak republic

As presented in the first chapter of this papercug
of administrators manage the road network of Slovak
republic. For securing a complex asset management
system a decision was made to implement an asset
management system for every administrator and dry t
make them cooperate. Of course since these
administrators have separated budgets the coopenat
speak of consists mostly of data sharing. The aigly
process and decision making process thus have to be
individual for each and every administrator.

A scheme for infrastructure asset management as we
propose is shown in fig 6.

reports

Network- level

Performance
Network needs
Facility LCC
optimization

M & R Program
Performance-based

assessment

may
0

o

8:: 85
52 | < %ﬁ =g
E2 PO = ',!',E
BN EX N BT
g a8
L = ) .

strategies j L]
]
I
I
|

Condition
Usage
Maintenance

Kiojuanu|

Figure 6 Infrastructure Asset management system

While looking frightening at first glance it's sirgpin
its essence. A data warehouse stores the maim dlagpal
and should be separated for every administrat@seth
data are then used in network-level analysis. Tete/ork
level analysis will use the same mechanic for every
administrator with different inputs from data waoake
(internal inputs) and data regarding goals polices|
budget (external inputs). The products will thentbe
outputs listed in fig. 6.

3.1 Datawarehouse

Currently the internal data which should be stared
data warehouse are currently collected by Slovaid ro
administration for 1st class roads in a road dakba
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(fig. 7). Slovak road administration is also cadlieg data
for limited access roads as contractual agreeméfit Weonclusion

National Highway Agency and keeps them up-to-date. The decision to implement an Asset Management or to

The problem lays in 2nd and 3rd class roads Whiqntegrate the existing commonly used separate mgsie

vqur_n_e e>_<ceeds the _capabllmes of _SIOvak roay,y being considered by road administrators of &tov
administration to for monitoring and updating. Téfere, republic. A major consideration in this decision the

to cp_mpﬂe with this need for \_/vorklng asset managem potential benefits that are available over thosaviged

addltlo_nal resources must be infused to _bo_osthhedata by the separate systems. Clearly there is a need fo
gathering capacity of Slovak road association oa qu efficient management systems given the common
party tasked with the data collection. Variou,eparound of ageing infrastructure, reduced bigjget

maintenance strategies for different roads are wellq : : .
' . i uced staff resources and increased public extpats.
defined, tested and broadly used in the environneént — +14.c is also a need for engineers tF()) be ablestulyl

SIo_vak republic; th_erefore the data gathering S¥MS o ynicate with financial managers in understaledab
main concern on this level. accounting terms rather than with just engineering
condition indices. While asset management encosrage
road administrations to be more business-like, ases
recognised accounting principles and practicesalsb
assists in budget justification within the framelvand
the recognition of various competing government
programmes.

This paper describes the road network of SR and its
road administrators. It describes the problemdtiasset
management in road administration and gives amlibsi
into foreign experiences related to road asset ganant
implementation. The last part introduces a framéwvor
infrastructure asset management system and exathiees
current state of things regarding its implementatibhe

Nodes
Sections
Roads
Routes

Finished
constructions

all 80 2l 22l o . research implies the need for more resources texdath
© —_ . .
k-] gg oy g8 =il £ § gathering and managing of a data warehouse as dire m
- E— = 0 .
SEEEEELEE input source for asset management. It also unasrline
=)

need for transparent software for assessing ofclfde
cost of new construction.

There are still issues that need to be solved.oRer
it's the asset valuation which plays an importasie rin

22 2 - S 28 asset management because one of the main purposes o
ga E 3 €3 valuation is to enable reporting in monetary tertos
Dl o o“e reflect the physical conditions of the road netwankd to
assist asset managers in informing asset ownetheof
effects of different financing strategies.
Or the issue of monitoring of the performance & th
t B asset against defined required outcomes or targfets
2 BE performance. One approach for this is the use of
8 “‘% performance indicators to measure progress towards

achieving the road administration objectives. Other
simpler approaches include the straightforward nding
of condition of the asset with time.
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Figure 7 Road database scheme and Data gathering fleet of
Sovak Road Administration
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