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General Report

INTRODUCTION

|
|
|
|

Road networks are essential infrastructures that support the economic growth in
a region and provide social benefits to the people. Road infrastructure such as
pavements, bridges and tunnels are thus important community assets, which
have been inherited from the past and present generations. We have a duty of
care for these assets in order that future generations can continue to benefit
from their use.

Rapid urbanisation and development of road systems have created urban
congestion, environmental and safety problems. The issue of natural disasters
has always been of great concern to road engineers. There are also increasing
demands on road transport by the users. In addition, road administrations are
finding that the budget funding system is coming under increasing pressure as
governments, confronted with growing expenditure demands, are allocating less
funds to the road sector. The state of affair has indeed put much pressure on
road administrations and engineers.

As an international organisation on road infrastructure and transport, PIARC has
been taking the lead in responding to these challenges. Thus in 1985 PIARC
formulated a Strategic Plan in order to steer its activities to address various
related issues. The effort is organised through six Strategic Themes:

1. Road Technology,
2. Road Management,
3. Sustainable Development and the Role of Roads in the Transport System,
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4. The User’'s Perspective,
5. Value for Money,
6. Technology Transfer.

Each Strategic Theme is handled by a Co-ordinator, 15 PIARC Committees and
3 Working Groups clustered around one of these themes according to their own
activities. The XXIst World Road Congress in Kuala Lumpur is the first to be
organised within the framework of this Strategic Plan.

The conclusions reported herein reflect not only the various aspects of the works
of PIARC Committees and Working Groups during the 1996-1999 period but
also the orientations and visions resulting from the open debates of the 6
Cross-Linking Theme Sessions organized during the Congress. They also take
into account debates of other special sessions organised in co-operation with
PIARC by other international organisations such as the World Bank, OECD,
REAAA, ESCAP and ITE.

STRATEGIC CROSS-LINKING THEMES

1999 was the first year where PIARC made a significant effort to draw a forward
vision for future priorities by means of cross-linking theme ‘sessions. There are
six sessions:

» Road infrastructure assets management performance,
« Users perception,

» Sustainable transportation,

« Communication/Information revolution,

» Effective performance of the road system,

» Appropriate levels of road development.

The following are the summary reports.

Road Infrastruéture Assets Management Performance

The performance and economic efficiency of road infrastructure in relation to the
needs it must fulfil should be analysed. The analysis should take into account all
the costs and benefits involved. Three fundamental aspects promote economic
efficiency. The first aspect is "Pavement Design Efficiency”. This involves criteria
and methods for design and whole life performance assessment of pavement.
The second aspect on “Efficiency or Performance Indexes” deals with quality
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concepts and the effect of indexes on maintenance and rehabilitation
procedures. Also included are innovations concerning the indicators used in
pavement management. The final aspect is "Innovations in Economically
Favourable Road Techniques". This involves searching for environmentally
friendly fill material, reducing areas for cuts in excavation, use of ultra thin layers
in paving, use of protective devices against corrosion in bridges and use of
horizontal prospecting equipment in construction of tunnels. Above all, users’
perceptions and the level of satisfaction are often taken into account.

Wsers Perception

In recent years, users and other stakeholders have begun to re-assert their
influence in the road community. This is the global trend of users’ perceptions
that has chénged the environment from one of the road agency knowing best
what needs to be built, to one where the road agency is increasingly concerned
with providing service to the customers - the customers being the users and
stakeholders.

|
q
|

As the interests and needs of the users and stakeholders become more
apparent, complexity and conflicts appear. The road administration of the 21st
century will need to integrate users perceptions into road management to
improve service quality. This requires a multi-disciplinary approach to road
planning, construction, and management.

There are tools that have to be employed to bring users and stakeholders into
the decision making process. These tools include better user surveys, partnering
with the private sector and new technologies, such as Intelligent Transportation
Systems {ITS). Once a mechanism is in place for incorporating users’ perception
iInto the decision making process, user constituencies can make cost-benefit
comparisons for themselves and will likely be more satisfied with the end
product.

ustainable Transportation

A very important concept to be incorporated in any transportation policy is
sustainable development, which has been defined as development that allows
people to meet the needs of the present without compromising the ability of
future generation to meet their own needs. This includes environmental,
economical and social aspects. For road engineering there is a global need for
taking sustainable development into account. A proposal to achieve this would
cover the following points:
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« to keep the procedures and pubiic consultations relating to policy and
large-scale programmes separate from the procedures relative to the actuat
achievement of a road project;

» torank the various issues at stake rather than put them on the same level; to
study into detail the various issues on a rational, scientific and economic point
of view, including the environment;

« to develop and improve communication and interdisciplinary skills;

-« to take account of the global nature of sustainable development, for example,
to develop strategies to implement international protocols in transport policies,
such as the Kyoto Protocol;

« to develop linkages between the different transport modes, in terms of
intermodality and interoperability, without compromising the continuity of
routes, times and services.

Communication/Information Revolution

There is a considerable challenge facing road administrations in exploiting the

technological advancement. A number of these issues are considered important
for PIARC's future activities:

« to make rapid progress on the monitoring of network performance in real time:

» to understand what affects driver behaviour in response to intermodai
information flows and demand management issues;

« tofacilitate systems for the intelligent management of road infrastructure, ina.
wide range of integrated management areas, such as incident detection,
emergency response, recovery and police, as well as network operation;

« to encourage much greater institutional co-operation and co-ordination;

» to fully understand the safety responses to the inevitable advances in this
area and to ensure adequate testing procedures.

The only way to succeed is for all the various players to progress as a fully
integrated partnership, with road administrations taking the lead in setting a clear
vision. This is particularly important in the development of technology standards:
where users must be fully involved.

An extremely valuable contribution was provided by one of the Essay
Competition winners whose longer-term vision of a major road network operated
to service standards and slot booking in the same way as rail, air and sea
services presents a vision that could lead road administrations towards a fully
integrated transport network operator role.
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Effective Performance of the Road System

Another important area that PIARC addressed is the financing, organising and
measuring of the effective performance of the road system in the 21st century.
Ten key recommendations were made which give guidance for future initiatives
to take road administrations and PIARC into the next millennium. These covered
both major roads and local roads embracing rural and remote areas.

In addressing effective performance of the road system, there is a need to:

develop management and technology systems and processes;

explore new forms of road infrastructure financing including through
public-private partnerships and public-public partnerships;

develop sustainable funding mechanisms for the provision and maintenance
of roads in rural and remote areas;

develop guidelines for community consultation and participation;

promote the deployment of ITS measures;

continue to develop effective performance management frameworks and
associated tools.

Such issues need to be examined in the context of integrated transport and its
interaction with land use planning and social and economic development.

Appropriate Levels of Road Development

The assessment for a project prioritisation process is more formalised and quite
complex where multi-criteria analyses are used. Even for countries with a mature
road system, there exists a gap between current levels of provision for road
infrastructure and demand. Thus it is necessary for each country to adopt a road
funding and management system, which is best suited to its own political,
economic, social and geographical needs. In the near future there will be
sufficient international experience of different models of road management to
determine objectively the anticipated efficiency gains of recent changes, which
have been realised.

Roads must not be seen only in economic aspects but alsc as essential to
peopie's role in society. Road access must be seen as a fundamental need for
all human beings and must be available to the whole population.

The concept of appropriate development is defined through people’s need to
analyse solutions, which are adapted to relevant countries, and in particular to

developing countries, accounting for prevailing constraints and taking advantage
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of local opportunities. This concept needs to be studied in greater depth and in
parallel to the concept of sustainable development because it is an issue for
developing countries.

THE CHALLENGES OF THE ROAD SECTOR

Urban Transport/Land Planning

Urban congestion is a phenomenon and a perennial problem in every city. Many
cities have thus taken various efforts to alleviate this problem. This topic was the
main agenda of discussion in the Major Cities Session of the Congress. Some

cities hold the opinion that it would be wise to adopt traffic restraint measures to

ameliorate the situation because it is cost-effective and easy to implement.

Examples of the traffic restraint measures include restraining the usage of
private vehicles and promoting greater use of public transport.

Conversely, other cities are of the opinion that building more roads is the basic
and constructive solution to the urban congestion problem. The argument is
without enough road networks, vehicies cannot be dispersed. To ensure smooth
travelling, priority should thus be given to building more roads, interchanges,
bridges and other road related infrastructure. This is especially so in cities where
the road network has yet to be improved. Regardless of whether traffic
measures are used, or a policy of building more roads is adopted, it is difficult to
dismiss the use of ITS in urban roads.

Another important issue is the lack of integration between the transportation
system and land use. This would cause an increase in the journey of vehicles,
which result in congestion, delays, higher vehicle operating costs, poorer air
quality and health problems. The pre-requisites for improving the integration
between transport system and urban development are: a national enabling
authority/ system; a strong local planning/ implementation authority; an
integrated land use, transportation and environmental planning system; as well
as support from the public and the politicians. Authorities should have visions
that recognise the relationship between transport and spatial planning, and it
needs to be supported by the organisations that are managing the public
transportation systems.

One aspect is by increasing the number of inter-modal trips with interchanges
between modes with smooth and comfortable journey, thus improving the
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accessibility and liability of the urban environment. To achieve this, it requires
traffic and transport policy that involves "pull and push" measures. These are
supported by other policy measures, which consider the environmental, or urban
planning issues related to transport systems. Traffic management devices such
as variable message signing and advanced systems can reduce congestion.
Besides that, traffic planners should also take interest in the environmental
aspects and quality management as this can influence road behaviour. The cost
and time involved in implementing these approaches are marginal when
compared to the added value from a properly planned programme of project
consultation.

Relationships between three main levels of government: municipal, regional and
national will determine how well the decision-making and implementation of
transport policies function. However, in recent years new mechanisms have
been introduced for public involvement in the decision making process, which
paves the way for better future development and planning of new urban road

‘ projects.

Efnvironmental Issues

The environment is an open system resulting from Man-Nature interaction. It is
affected in all its aspects by the selected means of transport and their increased
demand for mobility. Increasing demand for mobility on existing road networks,
however, involves a much sharper definition of impacts and their constant
evolution, of possible consequences on health, comfort and way of life.
Environmental factors such as soil and water protection, contaminated land and
others should be considered in road construction.

Measures for finding a remedy for real damages, seeking a balance between
transfers and quality of life for roadside residents should be further investigated.
Technical, financial and political commitments are to be made at once, in order
to make the existing network acceptable for citizens, users and roadside
residents, in spite of constant increase in traffic. Strict standards and consistent
measures should be provided, as in the European Directive.

Environmental concerns have always put strong pressure on road projects and
earthwork experts. To improve the efficiency and lower the cost of environmental
protection, these experts are nowadays confronted with new and burdensome
requirements. Major advancement seems possible on the part of the earthwork
engineers and examples of improvements include the rate of recycling of

excavation materials or waste material embankments.
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Safety Issues

Road safety is a major concern for the society and particularly for the road
transport sector. A million people die world-wide each year and we can do
something about this. Every country can set up a road safety policy and share its
experiences and in addition, it can evaluate all the measures taken, to ensure
that this bloodshed is reduced.

In this perspective, road safety audits are part of this systematic endeavour. It is
an approach during its design stage to prevent accidents from planning to the
operation of any road. Besides contextual issues, there is a common theoreatical
based background of exchanging experiences in this field.

A road safety-engineering manual has been drafted and will be completed
during the forthcoming PIARC work cycle. It is aimed at the education and for the
use of engineers.- and technicians to get all the consolidated and updated
knowledge to be applied in an interactive manner when solving road safety
problems by safe road design within a system that is fully accountable and
traceable versus appropriate performance indicators,

The pianning, design and operation of road tunnels would lead to opportunities
for the reduction in operating costs without safety, environment and level of
comfort being compromised. The comparison of operational costs of tunnels has
been constrained by the number of variables involved. However, work of tunnel
classification has started with possible progress attained.

The admissible level of nitrogen oxide (NO2) in tunnels has yet to be fully
resolved with regards to the impact of NO2 on health requirements. Presently,
the provision of acceptable sized ventilation systems based on traffic leve! will
satisfy the health requirements.

A review of current national and international regulations by PIARC/QECD in the
field of transportation of dangerous goods through tunnels have issued
recommended measures to reduce the risks towards users and possibly
protection to the tunnel itself. The decisions on the authorisation or refusal of
such transport in each tunne! will be based on a rational basis.

The recent disastrous fire in the Mont Blanc tunnel has shown the very serious
consequences of a fire involving goods such as margarine which are not
classified as dangerous but can easily become liquid and be ignited when
heated and have a high calorific potential. This raises the question of their
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possible classification as dangerous goods. The field of fire and smoke control is
very sophisticated and despite what has already been achieved is still being
developed, in particular, taking into account the recent Mont Blanc and Tauern
tunnel fires.

An issue that should be looked at with regard to safety and environment is freight
transport. Five freight transport items are important. These are: logistic
organisations, intermodality, weight and dimension in transportation, technical
and social aspects of road transport and freight transport of the future. The
number of unsolved problems with regard to environmental damage and safety
is still very large and requires world-wide creative solutions. This is because the
relative importance of the freight transport sector is likely to increase. The
potential of technological innovations within the freight transport sector is
immense but the implementation often requires smart financing schemes and
public-private partnership.

Natural Disaster Reduction

Natural disasters are yet another problem facing the road administrations. Road
planners, designers, engineers and management staff should have ample
knowledge of the types of disasters that may cause disruption to the road
networks. It is well recognised that development of better road networks capable
of providing detours in case of road blockage and construction of safer roads
against possible natural events are of great importance in promptly reopening
road traffic and saving communities attacked by natural incidents.

Exchange of experiences and technical information on road disasters among
various countries should be continued and enhanced which reduces
catastrophic life loss, property damage, and social and economic disruption.
Codes and guidelines for dealing with natural disasters should be prepared by
road management agencies, which should emphasise individual situations and
conditions. A new PIARC Committee should be established to further emphasise
the importance of risk management of roads.

Users Perception in Roads, Transport and Regional Development

Users are always concerned with getting appropriate value for money. To
achieve this, issues such as evaluation of the quality of service roads, quality of
service as perceived by users and impact of the quality of service on the
behaviours of users are important. This involves the identification of the criteria,
measuring and overall quantifying methods. Quantitative measurements are well
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established in road engineering practice but they have the drawback of not
giving a true picture of the states of mind of the users and how they perceive the
quality of service; nor of giving a good explanation of their behavioural patterns.
For this reason, other quality indicators gathered from opinion polls are also
considered. The quality of service may affect the behaviour of users in terms of
the choice of transport mode, route and speed. The trend constantly highlighted
by surveys on users, is their desire for the trip to go as planned, with fewer
contingencies. As long as they are clearly informed, users are quite willing to
adapt to an intermediate quality level. It is up to road designers and operators to
identify the nature of these expectations through qualitative surveys.

Financial and Budgetary Constraint

Governments world-wide are challenged to provide better roads and improved
road infrastructure services. Due to escalating costs, new forms of road
financing and tolling of roads must be found. To the administrators, tolling to new
or improved roads is an efficient option. Road users, however, suffer the
additional cost and double charging due to taxes already paid for their vehicles
and fuei.

Involvement of the private sector in the provision, and operation of public roads
is growing. This is because public expenditure is facing severe constraints
whereas the private sector can raise the immense capital needed for
infrastructure projects. Another reason is that the private sector seems efficient
in managing such companies and services. Also, advancement in electronic
tolling based on the "users pay" concept is slowly being accepted.

However, infrastructure projects are difficult to set up due to the lengths of the
projects and the huge risks involved. Only a small share of the private financing
on infrastructure is invested in the road sector because the road concession is in
direct competition with other types of investments, which are less risky and have
a shorter return pericd. There is also always a problem with public resistance to
tolling especially where roads that were previously free are then tolled or when
the toll is increased.

On the other hand, the massive investments involved in the so-called toll-free
roads are borne entirely by the taxpayers. The road sector has to compete with
equally important sectors such as health, education and other development
schemes. Competitions between regions and between urban and rural roads are
also a problem due to the limited resources. Full public financing of the highway

is thus not equitable as it only benefits those in the immediate vicinity.
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Normally, beneficiaries of a new or improved road are the potential road users,
road transport groups, local communities and the society at large. Direct
beneficiaries like the road users should pay first. Indirect beneficiaries who enjoy
better service, opportunity and higher property value should also pay but
quantifying this amount is more difficult. This follows the "users pay" principle
where payment is proportionate to the benefits enjoyed. A reasonable and
equitable pricing policy could be based on special taxes, in addition to toll. The
actual toll should be lower than the individually perceived benefit derived to
make it more attractive. This reduces public resources in financing the provision
whilst maintaining social and economic balance.

Tolling cannot be implemented successfully without considering the social
impacts. Tolls may influence the road users’ behaviour. For example, the users
may change routes, reschedule or cancel trips, which compromises personal
freedom of movement. Route changing creates rat running at the boundaries of
the tolled road causing social intrusion. Degradation in the environment for local
residents such as noise, vibration and exhaust emission will be suffered. Money
values placed on these issues to enable them to be included in cost-benefit
analysis are questionable. Road safety and environmental problems to affected
residents should also be included and these are easily quantifiable. Social
intimidation and severance, however, are difficult to define and analyse.

The decision to toll and the choice of financing must be justified. Low-income
road users must be considered which might lead to specific tariff arrangements
or possibly a free alternative to the tolled road. If an existing free road is to be
tolled, it should only be done after the improvements to service are noticeable.
Under a direct tolling system, users become clients and deserve to expect a
service corresponding to the price paid.

THE SOLUTIONS

Challenges previously mentioned can be overcome with improved road
technology, better road management tools and the adoption of appropriate
policies.

Road Technology

Road Technology can be classified under Engineering and Information
Technology. Performance measurement of infrastructure is a popular topic of
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research, which has led to the Second PIARC International Experiment to
compare measurement methods of the evenness of road surface used
throughout the world. This experiment has been completed and the results are
currently being analysed by member countries.

The development of specific indices related to the different functional
characteristics of the road surface is presented in this Congress. However, there
are two issues, which are still at the research level. One is the traffic induced
vibration problem, which is rather complex. Another is the use of pavement
condition data in pavement management with the inclusion of criteria for
homogeneity to be fulfilled for maintenance sections from the point of view of
condition data (surface characteristics).

Representative traffic and climatic surveys and robust performance-based
specifications, together with validated in-service performance should be
developed. Optimal decisions with regard to appropriate forms of construction
-and maintenance should be made. This can be achieved by carrying out
whole-life performance assessments. Highway engineering should make a
significant contribution to sustainable development. Recycling, particularly in the
conservation of primary aggregates can help achieve this. There are extremes of
traffic and climate found world-wide and flexible pavements have shown
potential in meeting these wide-ranging requirements for satisfactory in-service
performance. '

The Technical Committee on Earthworks, Drainage, Subgrade, deliberated on
three issues: geotechnical ground reinforcement techniques in widening of
existing highways; risk assessment and management techniques for slope and
issues related to impact of earthworks on the environment. There are a variety of
established techniques to widen highways. There may be a role for wider
application of the technology to other transportation systems in support of
integrated transport. Recommendations on risk management of existing slopes
have been discussed.

It is plausible that knowledge and expertise in road pavements can be
transferable with those in airfield pavements. The PIARC Working Group on
Airfield Pavements has initiated a workshop to discuss this matter in the
Congress. The main objectives were to compare road and airfield pavements
and to consolidate, update and complete the results of the seminar held in
Montreal in 1995.
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To fully appreciate the benefits concrete pavements can bring through reduced
maintenance costs compared with alternative materials, the use of whole life
costing techniques to determine the benefits to society is worth considering. On
the main network, the maintenance management involves adopting the right
choice of pavement. Factors resulting from different climatic, traffic and
environmental conditions are to be developed based on performance predictions.
Existing pavements should be monitored and all available capabilities for
databases exploited. Also, the potential of composite pavements that include a
concrete base and a bituminous wearing course or a concrete surfacing over a
bituminous material should be studied.

Technically we can conclude that concrete pavements are a potential alternative.
Low rolling noise and high skid resistance can be obtained using available
technigues such as exposed small aggregates, longitudinal texture and porous
concrete. Also, placing a 5-cm thick bituminous layer between the foundation
and the surface quality concrete improves the durability of continuous reinforced
concrete pavements, especially in the case of erodable subbase or aggressivé
climatic conditions. Finally, the technique of ultra-thin concrete overlays of
flexible pavement is promising, provided that its use is limited to solutions where
the condition of the underlying asphalt is sound, and it should be studied further.

Information Technology

Effectiveness of transport systems can be improved further through ITS which
may save time and lives, enhance the quality of life and environment, and
improve the commercial activity of an area. Concerted efforts from all parties
involved are necessary to ensure effective implementation. Policy and decision
makers must ensure that ITS is included in transportation policies as cne
measure to solve transportation problems. It is important that ITS strategic plan,
ITS architecture and role of the private sectors be included and developed. To
be cost-effective, new ITS development should try to leverage on existino
infrastructure, especially the costly telecommunications infrastructure that is
continually changing with new technologies.

As for transportation professionals, they must develop and implement a user
friendly ITS. International organisations are recommended to consider a phase
process of ITS development, which includes forming coalitions of relevant
stakeholders in developing a formal strategic plan. Investmenis on NS
technologies should not be delayed and must be as cost-effective as possibie.

Road Management
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Road management includes maintenance, which is a vital key to the
performance of road structures. The value of good maintenance must be
rediscovered with emphasis on precaution and planning. Maintenance
management systems will be required to enable priorities to be set and
economic viability to be demonstrated. A culture of quality systems and training
is essential in road management if the concept of service and value to the
customer is to be achieved, and thus training for road maintenance should be
recognised as a specific activity in road management. It is essential to provide
an adequate compromise between the customers’ expectation of a comfortable
journey and the engineers’ requirement to give technical value for money.

There have been a large number of very durable bridges and other structures
built through past centuries, which had ensured a low rate of rehabilitation and
replacement. It is therefore essential to maintain the overall long-term durability
of the structures so that such benefits can be enjoyed by future generations. The
use of whole life costing for bridges shall take into account the future
maintenance costs. In the case of projects involving the road network, the road
user deiay costs arising from any traffic disruptions need to be considered. In
this respect, test interest rates, maintenance cost data, and the use of long life
as well as replaceable bridge elements should be considered in the whole life
costing analysis.

An international project to develop new road investment analysis tools, known as
the Highway Development and Management system (HDM-4), has been
continuing since 1993. The World Bank, the UK Department for International
Development, the Asian Development Bank, the Swedish Nationa! Road
Administration and other sponsoring organisations, including PIARC member
governments and PIARC itself, have sponsored this project.

HDM-4 is a decision support software system for assisting road managers to
predict future economic, technical, social and ernvironmental outcomes of
possible investment decisions concerning road assets. The HDM-4 system will
assist managers in making effective investment choices at all levels. The
possibilities may range from policy or strategic planning studies, through
programmed allocation of funds to maintenance or improvement works on a
network, to the detailed economic and environmental assessments of project
options at the project level.

PIARC has assurried the role of leading the management and co-ordination of
international HDM-4 implementation activities since 1998. These activities

include completing system testing, release and commercial distribution,
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co-ordinating training standards and programmes, information dissemination,
promoting effective applications of the system, and identifying and co-ordinating
continuing research and development efforts for road management information
support. PIARC has established a full-time Project Secretariat to direct the
HDM-4 activities, together with a strategic management team having wide
international representation.

Performance of Road Administrations

The performance of road administrations is increasingly being criticised by the
users. Two areas have been identified for improvement. One is the use of
performance indicators to help evaluate and improve their operations.
Performance indicators are very useful in helping to detect weaknesses in the
functions of an organisation or inefficiency in operation processes. Used
properly, this will lead an organisation to question the reasons for those
"deficiencies” highlighted by the performance indicator and most importantly
ways in which to put things right. The process must be iterative and it must lead
to a new enterprise culture, which requires support from all levels of the
hierarchy within an organisation. Road administrations face similar problems
across the world. It is important that we learn from each other and performance
indicators have a key role to play in that process. They help to define priorities
and, used properly, will become embedded in the culture of the organisation.
Road user views are fundamental in guiding this process.

Secondly, quality systems can be defined from a number of perspectives.
Traditionally, value for money and fitness for purpose have been the drivers.
Increasingly, customer satisfaction is playing its part. Quality systems can be
applied to the management of roads and road administrations as well as to
project management. To be effective, quality systems need to adopt a process of
continual improvement and involve all levels of the organisation. In particular
visible commitment of senior management is vital. Some form of audit process is
required to support the process. The benefits which flow from quality
management systems include: an improved customer focus;, improved
accountability; less need to rework solutions; greater efficiency; better decisions
on the level of quality and the development of methodical corrective action
programmes.

Technology Transfer and Regional Co-operations

Technology transfer lies at the very heart of PIARC’s reason for being. It is
important for member countries, especially less developed ones, to identify and
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express their needs in the area of technology transfer. PIARC must play a major
role in facilitating the expression of these needs. This can be done through
closer co-operation with regional organisations and organising seminars in
emerging countries. A more intensive use of the PIARC Special Fund can help
achieve this.

The PIARC reserve funds will help to promote the formation of technology
transfer centres, which will create technology transfer networks in developing
countries. This will promote activities such as those of the World Interchange
Network (WIN). Although WIN has grown since its founding in 1994, many
countries remain unaware of WIN and its potential as a human network for
resolving technical problems.

With regard to regional co-operations, the session organised during the
Congress with REAAA on rural roads has shown that secondary road systems
are an important, but often overlooked, part of the total transport system of a
country or region. The wide-ranging benefits and the variety of roles that
secondary rural roads play in the economic and social development in the Asian
and Australasian region are undeniable. Successful experiences and good
practice in provision, funding and management of secondary road networks
have been shown in countries in the region. Rural secondary roads must also be
sustainable at reasonable costs.

There has been no consistent policy between primary and secondary road
network management. Decision-making procedures for primary roads are not
appropriate for secondary road networks. New funding, investment prioritisation,
involvement of the private sector, maintenance, quality standards and
professional support from international organisations are all needed in the
planning process of secondary road networks,

Equally, the Asian Highway refiects the importance of regional co-operations
realising the dream of linking Europe and Asia. The Asian Highway was a
rallying point for countries in the region especially in its early days as roads
provided a means of contact between the people and their cultures. From its
launching in 1958, the idea of a highway stretching across Asia from Ho Chi
Minh City in Vietnam to the Turkish border has steadily developed over the
years. -

To date, route selection criteria that include minimum standards and highway

classifications for road connections between capitals, infrastructure terminals,

and other important economic and industrial centres have been agreed upon.
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Highway design and safety standards have been set to comply with the growing
national and international traffic and to reflect the changes in road construction
technology. '

Trade, regional business and tourism in the Asian region has increased
dramatically placing increasing demands on the transport infrastructure.
Strategic routes, new highways and expressways were built and incorporated
into the latest Asian Highway network in member countries to address these
demands. There is increasing need to raise the awareness of the availability of
the Asian Highway for tourism development and freight transport.

Implementing such a project involves overcoming hurdles such as the lack of
bilateral agreements between neighbouring countries. Even today, some
countries have not acceded to the major international land transport conventions,
which are crucial for landlocked countries. Efforts are underway to resolve these
problems through plenary meetings organised by PIARC at the ministeriai and
policy levels.

VISIONS AND CHALLENGES AHEAD

Important messages will be drawn from the fruitful debates that took place during
the seven days of the XXlst World Road Congress, completed with the analysis
of a First Delegates issues survey conducted through PIARC member
governments. They will be reflected in the 2000 - 2003 Strategic Plan as agreed
from the meeting of the Strategic Plan Commission and the Strategic Theme
Co-ordinators.

Our attention should be drawn to the common message expressed by the
winning teams of the essay competition. Following an initiative by the British
National Committee, the PIARC Council iaunched an Essay Competition on the
theme of "Infrastructure and Transportation in the 21st century” in association
with the World Road Congress. The aim of the competition was to stimulate new
ideas in response to the challenge of the global transportation demands in the
21st century. The ideas are sought from multi-disciplinary teams of young
professionals, who will themselves be the managers in the 21st century.

The winning papers dealt with issues such as ITS, decentralisation of the
governments, communicating vehicles and communicating infrastructure, higher
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efficiency in public transport, sustainable road system and use of information
technology.

As mentioned by Mr. John Kerman, Director of the British Highways Agency and
PIARC Strategic Co-ordinator, "the underlying message in all essays is the
imagination and optimism of youth. They are aware of the difficulty of the
problems we face, but combined with great vision and a keen eye for what is
possible ... an exceptional result to take PIARC forward in its own thinking".

CONCLUSION

The road sector is constantly challenged to provide solutions to giobal problems.
To meet these challenges PIARC Committees and Working Groups have dealt
with issues relating to regional co-operation, users’ perception, whole life
performance, disaster reduction, alternative sources of funding, technology -
advancements, safety and environment and others. However, there are issues
like traffic-induced vibration, which is still at a research level at the moment.
Other issues like transport of dangerous goods through road tunnels is
scheduled for completion and dissemination by the year 2000.

The XXIst World Road Congress has provided a forum for experts and other
interested parties to deliberate the results of PIARC Committees and Working
Groups as well as other specific issues. We lock forward to your continued
support in PIARC’s future activities.
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Detailed Conclusions
of the main sessions

Electronic Fee Collection

in Economies in Transition
(C3, C16)

Introduction

The special session on Electronic Fee Collection (EFC) in countries in
transition was cosponsored by C3 and C16. Attended by some 70 people
including speakers and active participants, the session was organized to
include three parts:

. Reporting of EFC experierice in countries in transition from three continents
(South America, Asia and Africa),

. Reporting on EFC standards developed in three regions (North America,
Europe and Japan), and

. Putting EFC choices in a global ITS perspective,

which set the stage for interactive discussions between the audience and the
speakers. The following conclusions emerged from the special session.

Conclusion for Decision Makers

DSRC standard choice, for a transitional country, is often one of the first and most difficuit
ITS decisions: the decision has relatively long-asting consequences, it necessitates the
consideration of the entire intelligent transport system in the whole country, and EFC is
often the first large-scale ITS application in EIT/DC. Therefore, there is a case here for
government leadership.




Thus, this initial question, conceming the choice by an EIT/DC country of an appropriate
DSRC standard for electronic fee collection, raises in reality several other even more
important questions, especially when a true listening process focuses on sustainable
economic development of the concerned country in the long run. '

Recent processes for choosing DSRC standards in both industrialised and transitional
countries/continents have testified to difficulty of the exercise; "new-comers" are
encouraged to avoid underestimating the complexity of the problem and to utilise the highly
valuable lessons of the past/current experience. New-comers have here an opportunity to
get ahead of industrialized countries, because of less constraints by large capital
investment and institutional inertia. Based on market considerations and user needs,
decision makers should put EFC and even ITS in a broader "information technology
perspective” (for example do not prematurely exclude the application of smart cards to both
transport and non-transport sectors). '

Careful analyses based on a wide range of case studies show that a "technology-driven
choices first" approach is hazardous; the right order for effectiveness would be:

a. first: need priorities determination (what do we want to accomplish through EFC and
other related ITS user services? what are their relative importance and adequate
timing sequences?) taking into account end-users’' needs and acceptability; and
definition of the relevant institutional scope (motorways alone or with public transport?
etc.),

b. then: functional specification choices (which services do we want exactly to develop,
what are the constraints, the performance requirements, etc.),

c. then: institutional choices (what are the relevant stakeholders involved in getting
these needs satisfied? which are the possible financing sources? need for a
clearinghouse? etc.),

d. and then: technology solutions choices. Experience in certain countries testified the
risk of hasty decisions on EFC technology.

Each organisation (road directorates at federal and state levels, concessionaire companies,
suppliers, etc.) has its specific and irreplaceable role to play in all of the above steps.

The special requirements in each specific national context are very important constraints
and may have large impacts on the final choices, they should be explicitly identified and
weighted as early as possible for example:

« s the practice of road tolling new or already existing?
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Is the border-crossing traffic with neighbour countries an important factor?
Will EFC be conducted on free-flow multilane or traditional one-lane traffic?

Which motorway segments are actually concerned and what is the presentffuture
EFC situation on those segments?

What are the legal, telecommunication, etc., constraints?

The special requirements in general EIT/DC contexis are also important and could be best
dealt with by addressing each main requirement, for example:

a. Where equipment is requested to be manufactured locally, it may have
consequences on technology choices;

. Functional specifications should take into account the relevant EIT/DC users’
socio-economic constraints/needs; for example users affordability of EFC units.

Early identification of the right institutional setting in charge of managing the whole
process for choosing the EFC-system to maximise national benefits could accelerate
decision making to secure the final results.

Technical Conclusions

The necessary degree of interoperability sought must be carefully assessed, starting by
c¢larifying the concept of "interoperability" in three aspects (in order to avoid costly
misunderstandings or mistakes):

a. "technical compatibility”, between EFC equipment components from various vendors,
is necessary for overall interoperability but is not sufficient;

. "contractual interoperability” at operators level, focusing on services to users, is also
needed;

. “institutional interoperability” is needed as well. This aspect of interoperability is

- concemed with the longer-term-vision objectives, whatever the technology used,
and defines the relevant institutional perimeter target, and the families of
interoperable ITS applications.

In spite of the importance of overall interoperability; it can also be an expensive burden in
practice. Therefore a careful economic and financial analysis is necessary to identify the
appropriate compromise: "interoperability, yes, but how much, of what type, at which tevel,
and when?"
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The various existing DSRC standards can offer appropriate solutions, as long as the whole
process of analysis and decision takes into account the key constraints in the right order. A
given technology/standard can be the best choice available now for one country, without
being the best for another country/situation. Main criteria for such choices are:

o Existing EFC local situation, acceptable costs of migration to future standards,
and total transition-time constraints,

o Type and number of other than EFC ITS applications which will be actually
deployed during the life cycle of the chosen technology,

o Number of possible "technically-compatible™ suppliers, thus facilitating
competition and favourable prices and services,

o Total costs including on-board units and ground infrastructure equipment for
the entire ITS, including but not restricted to EFC.

ITS technologies evolve much faster than traditionai road technologies, therefore EFC
technology choices need:

a. aglobal national ITS perspective, including ITS architecture;

b. a careful international watch on techniques, industrial trends and
standardisation (especially continuing deveiopment of DSRC and ITS-related
standards by ISO and 1TU).

Conclusions for PIARC and other International organisations

The significance of existing constraints and the size of the issue at stake concerning
EFC/DSRC choices in EIT/DC are such that EIT/DC representatives in international
standard organisations have a challenge in being present, collectively active and carefully
listened to. The rapidly growing EIT/DC market for EFC may provide additional incentives
for international harmonization of EFC standards. At the same time, EIT/DC should develop
their own action plan in spite of the lack of current full international harmonization.

It would be useful for EIT/DC decision makers if the consulting industry could offer services
on EFC/DSRC system choices with all the following characteristics:

o Independence from solutions, and therefore with a strong, objective and
international perspective/experience,
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o Ability to advise not only on technology choices but also on functional
specifications development, institutional innovation, and global ITS choices
process management,

o Direct and operational experience of both industrialised and EIT/DC ITS
development.

When EIT/DC decision makers express specific complex needs, PIARC can act as a
convenor and facilitate an international, open and neutral dialogue between these decision
makers and key experts at the appropriate level of synthesis, and road sector managers
from other countries with relevant experience. An immediate step that PIARC should take is
fo develop and distribute a "Special Report” on the basis of this session of the XXIst World
Road Congress.




XXlst World Road Congress
Kuala Lumpur, 3-9 October 1999

Detailed Conclusions
of the main sessions

Intelligent Transport

(C16 Plenary Session)
ITS Handbook Recommendations

Recommendations for the policy makers *

1. Transportation policies should be developed in the context of overall national
(economic, environment, etc.) policies putting ITS in the mainstream to be
considered along with other measures for solving transportation problems in
congestion, safety, productivity, and environmental protection.

2. Transportation agencies should develop an ITS Strategic Plan and work with key
stakeholders to develop an ITS framework, a so called architecture, that includes
both technical and institutional components. This Strategic Plan should reflect both
user needs and policy goals.

3. To meet the traffic demand growth, ITS in its own right, or even better in combination
with other infrastructure investments, is a most cost effective solution.

4. ITS programs can be developed only in co-operation with other transport operators,
users, and industry. This demands new approaches to procurement and working in
partnership, nationally and internationally. '

Recommendations to transportation officials *

1. Transportation professionals should take into account all safety aspects of ITS
systems including safety benefits and risks involved in the implementation of ITS.

2. To achieve full benefits of ITS, transportation professionals should participate, and
be champion when appropriate, in building new alliances and appropriate
agreements with key stakeholders including operators in different transport modes,

# 2-6




regional planning authorities, information providers, fleet operators, and the general
travelling public.

3. To accomplish effective delivery of its user services, transportation professionals
should be familiar with 1TS enabling technologies at the functional tevel in the
context of the information chain linking transportation systems to ITS users. To avoid
getting locked into a single supplier, transportation agencies should opt for an open
system architecture in ITS deployment and to acquire equipment that is compatible
with established ITS standards. Where ITS standards of critical importance do not
exist, transportation officials should proactively raise the issue with the proper
standardization bodies.

4. Given the nature of ITS and its systems characteristics, transportation agencies
should be open toward, and be innovative about, new forms of public, private, or
public-private procurement and financing arrangements.

- 5. Transportation agencies without relevant prior experience are recommended to take
note of the lessons learned from experienced experts so that precautions can be
taken to avoid expensive mistakes.

Recommendations to Transitional Countries *

1. To have an overview of the different international 1TS applibations possibilities to
adapt systems to the specific needs and requirements of the countries to achieve
the best cost-benefit ratio.

- 2. To have regional co-operation because similar transportation needs to define the
common requirements and pricrities.

3. To enlarge the regional co-operation with bilateral and multi-iateral co-operation with
developed countries to ensure the requirements of inter-operability compatibility and
continuity of services.
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1.0

1.1

INTRODUCTION

BACKGROUND
Lebuh Raya SPRINT is a Government project privatised by the

Government through a BOT (build, operate and transfer) contract

agreement awarded to Sistem Penyuraian Trafik KL Barat Sdn Bhd

Lebuh Raya SPRINT is a 26-km, 6-lane dual carriageway free-flow
highway with three much-needed links to ease congestion in the west of
Kuala Lumpur. It is designed to
+ Serve as a dispersal road system to allow traffic to disperse or move
out from congested areas
Ease fraffic congestion and provides for increased road capacity in the
west of Kuala Lumpur
Serve as a critical spine road network supporting infrastructure and

catalysing growth and development west of Kuala Lumpur

Lebuh Raya SPRINT provides three links in its alignment to meet with
these objectives. These three links are the Kerinchi Link, the Damansara

Link and the Penchala Link.
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Kerinchi Link

The Kerinchi Link connects the NKVE and the KL North East
Expressway in the north, and the East-West Link and the Federal
Highway in the south, The Kerinchi Link will be the critical
intermediate ring road between MMR | and MRR I, needed to refieve
city congestion by allowing motorists another ring road to bypass the
city roads.

Da_mansara Link

The Damansara Link upgrades and widens the existing Jalan
Damansara by replacing 6 nos. of existing traffic light junctions with
mutlti-tier interchange sysiems. This will substantially increase traffic
capacity and significantly reduce travel time.

Penchala Link

The Penchala Link is a new link that will connect the Lebuh Raya
Damansara-Puchong (LDP) in the west to Jalan Bukit Kiara at Mont
Kiara in the east. The Penchaia Link will provide motorists a new
direct link to Kuala Lumpur and will no longer need to commute along
the congested Jalan Damansara or Jalan Kepong, or the NKVE route
to Kuala Lumpur. It will serve as a main spine road and catalyst for

growth in the west of Kuala Lumpur.
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The Lebuh Raya SPRINT free-flow concept will provide for congestion-
free and convenient travel with its multi-tiered interchange system for

through and direct access and at-grade dispersal for local traffic.

CONCESSION COMPANY
The Concession Company for the Lebuh Raya SPRINT project is Sistem

Penyuraian Trafik KL Barat Sdn Bhd (SPRINT). On 23 October 1997, the

concession agreement was signed between the Government of Malaysia

and SPRINT for the privatisation of the improvement, upgrading, design,
construction, maintenance, operations and management of Lebuh Raya
SPRINT. A Supplementary Agreement was subsequently signed on 4

September 1998 to defer the construction of the Penchaia Link.

The Concession Period is for 33 years and commenced on the Effective

Date on 15 December 19398.

AWARD OF THE TURNKEY CONTRACT

SPRINT awarded a Turnkey Contract to Gamuda Mujur Minat Joint
Venture for the design, supervision and execution of the works, for the
Kerinchi Link, Package A and the Damansara Link, Package B. The
construction Period is 36 months effective from 1 January 1999 to 31

December 2001. The design and supervision are being carried out by
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2.0

2.1

Zaidun Leeng Sdn Bhd for Package A (part) and B and by Tahir Wong
Sdn Bhd for Package A (part).

THE INDEPENDENT CONSULTING ENGINEER (ICE)

.SPRINT has appointed SYMONDS TRAVERS MORGAN (MALAYSIA)

SDN. BHD as the Independent Consulting Engineer (ICE). The ICE is to
provide an impartial opinion on the design and construction of Lebuh
Raya S_PRINT. The scope of the ICE's appointment for the design stage
is compliance checking of the Concession and Turnkey Contracts and
conceptual level review of detailed design drawings. The ICE’'s scope
during the construction stage is the monitoring of the performance of the

Turnkey Contractor.

HIGHWAY FEATURES

INTERCHANGES

There were 13 interchanges on Lebuh Raya SPRINT at the following
locations: - |

1. Penchala

2. Taman Tun Dr. ismail

3. Mont Kiara

4. Duta

5. Sri Hartamas
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6. Intan

7. Kayu Ara

8. Section 17

9. Taman Tun Dr. ismail Bypass
10.Kiara

11.Maarof

12.Semantan

13. Kerinchi

TOLL PLAZAS
There are three Toll Plazas on the Lebuh Raya SPRINT, one on each of
the Links at the following locations: -
Kerinchi - Pantai Toll Plaza (Between Jalan Bukit Kiara
Link interchange and Kerinchi Interchange, near Taman
Bukit Pantai) Located on new alignment.
Damansara - Jalan Damansara Toll Plaza (Between Jalan 17/21
Link junction and Jalan Dato’ Abu Bakar junction.) Toll in
one direction only with a parallel one-way two-lane toll
free road provided.
Penchala Bukit Penchala Toll Plaza (Between Kg. Sg. Penchala

Link and Mont Kiara) Located on new alignment.
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2.3

LANDSCAPING

Lebuh Raya SPRINT will be landscaped in line with the Goveﬁmment's
“Landscaping The Nation” guidelines, the purpose of which is to green
and beautify the highway. Upon completion, Lebuh Raya SPRINT will be
planted with trees and shrubs on side-shouiders, medians, and around

interchanges and toll piazas.

Lebuh Raya SPRINT’s landscaping programme will be implemented on a
relocate-and-grow during construction concept. This method is adopted
to maximise the relocating and transplanting of the existing greenery and
landscaping and also to minimise disruption to the environment during
construction. Only 6% of the existing trees have to be removed and will

not be relocated based on the guidelines of the authorities.
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3.0 PHYSICAL PROGRESS

3.1 EXECUTIVE SUMMARY SHEET

KERINCHI LINK (PACKAGE A)

GENERAL CONTRACT DATA

Period Ending

Supervising Consuitant

Independent
Consuiting Engineer
Turnkey Contractor
Contract Period
Commencement Date
Completion Date
Defects Liability Period
Time Elapsed
Physical Progress

- Actual

- Schedu!e_d

31 August 1999
Zaidun Leeng Sdn Bhd (Part)

Tahir Wong Sdn Bhd (Part}

| Symonds Travers Morgan {M) Sdn Bhd

Gamuda Mujur Minat Joint Venture
36 Months

1 January 1999

31 December 2001

12 Months

19% (7 months)

23.81%

13.86%
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3.2 EXECUTIVE SUMMARY SHEET

DAMANSARA LINK (PACKAGE B)

. GENERAL CONTRACT DATA
1.  Period Ending ;31 August 1999
2. Supervising Consultant : Zaidun Leeng Sdn Bhd

3. Independent . Symonds Travers Morgan (M) Sdn Bhd

Consuiting Engineer

4. Turnkey Contractor  : Gamuda Mujur Minat Joint Venture
5.  Contract Period . 36 Months

6. CommencementDate @ 1 January 1999

7. Completion Date . 31 December 2001

8. Defects Liability Period : 12 Months
9. Time Elapsed : 19% (7 months)
10. Physical Progress

- Actual 28.39 %

- Scheduled 20.44%
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HIGHWAY INNOVATION

DOUBLE DECK AT KERINCHI LINK

This will be the first double deck highway structure in Malaysia with the
northbound traffic on the lower deck and the southbound traffic on the
upper deck with a toll plaza on each deck. The toll plaza will be staggered
to provide for additional tolt lanes. The Kerinchi Link adjacent to
University Malaya will be on elevated structures for approximately 3

kilometres with the double deck structure approximately 1 kilometre in

length. Both the lower and upper deck will be supported on portals

formirig the superstructure. The substructure will be supported on bored
piles (800 mm — 1350 mm diameter) of lengths varying from 15 metres fo
25 metres. The average span of the portal structures is 30 metres and U-

beams will be used.

The double deck structure and the staggered toli plaza will reduce the
amount of land take on the Kerinchi Link that skirts along the boundary of
University Malaya. Sound barriers of the absorptive type will be installed

to reduce the noise levels o adjacent developments.

PENCHALA TUNNEL

There will be a 700 metre long twin bore, three-lane carriageway tunnel at

the Penchala Link. The tunnel wili provide direct access from the LDP
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(Penchala) to Mont Kiara at Sri Hartamas. The clearance envelope for
the tunnel shalt provide a 10.5 metre wide carmriageway with 0.5 metre
wide margin strips and a clear height of 5.4 metres above the finished
pavement. There will be one cross passage for the tunnel. A
computerised control and monitoring system will be provided which will
monitor the levels of atmosphere pollution, control the ventilation system,
monitor the leveils of luminance, power supply system, fire fighting system,
M&E equipment, traffic surveillance and control, communications, etc. An

emerééncy telephone system wwill also be provided.

This tunne! will minimise the land take and minimise the disruption to the
environment during construction, i.e., the best way to preserve the

ecology and environment in the area.

TRAFFIC CONTROL AND SURVEILLANCE SYSTEM

Lebuh Raya SPRINT will be equipped with a Traffic Control and
Surveillance System, which consist of Closed Circuit Television (CCTV)
cameras to monitor traffic flow and detect incidents and other
circumstances that require immediate response. Variable Message Signs
(VMS) will also be available to provide information to motorists on any
abnormal traffic situation and road conditions on the highway; further

adding to travelling convenience on Lebuh Raya SPRINT. The equipment
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will be installed at the strategic and designated locations along the

Highway.

CONCLUSION

With the completion of Lebuh Raya SPRINT, the much needed road

network to relieve congestion and to cater for increased traffic in the west
of Kuala Lumpur will be available. It will also spur growth and

developments in the west of Kuala Lumpur.
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1.0 INTRODUCTION

. In line with the privatisation policy, the Government of Malaysia
decided to privatise the design, construction, operation and
maintenance of the Lebuh Raya Shah Alam.

. The Lebuh Raya Shah Alam serves as a major inter-urban expressway
connecting the major industrial and residential areas within the Klang
Valley namely, Kuala Lumpur, Petaling Jaya, Subang Jaya, Shah Alam
and Klang, terminating at the access road to West Port.

. On 28th April 1993, a consortium comprising Gamuda Berhad
(Gamuda), Perbadanan Kemajuan Negeri Selangor (PKNS), Arab-
Malaysia Development Berhad (AMDB) and Percon Corporation Sdn
Bhd (Percon) received a Letter of Intent which in principle awarded the
privatisation of the expressway to the Consortium.

. The members of the Consortium formed KESAS (Konsortium
Expressway Shah Alam Selangor) Sdn Bhd, to undertake the Project.
The Concession Agreement was signed on the 19th November 1993
between the Government of Malaysia and KESAS, for KESAS to
design, construct, operate, maintain and collect toll for a Concession
Period of 28 years and nine months from the date of execution of the
Concession Agreement.

. Apart from the acquisition of land, there was no other financiai support
or other forms of assistance under the Concession Agreement.

ATAESAS
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The original period of construction based on the Concession
Agreement is 7 years i.e. from 1t April 1994 to 31* March 2001

with -
(i) Package A completing by 31st March 1997.

(i) Package B completing by 31st March 2001.

By a suppiementary agreement signed between the Government and KESAS
Sdn Bhd on 14 April 1995 the completion dates for the completion of Package
A and Package B were changed to 31 March 1997 and 14 March 1998.
However KESAS completed the projects ahead of schedule and the opening
dates of the Lebuh Raya Shah Alam were 1 December 1996 for Package A
and 8 April 1998 for Package B.

STRESAS
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2.0 KESAS HOLDINGS BHD.

KESAS Holdings Bhd. (KESAS Holdings) is a consortium comprising of four (4)
shareholders namely GAMUDA, PKNS, AMDB and PERCON. KESAS Holdings has
a paid up capital of RM5 million ordinary shares and has issued preference shares
amounting to RM449 million.

The ordinary share capital and preference shares of KESAS Hoidings are as foliows:

GAMUDA - 30%
PKNS - 30%
AMDB - 20%
PERCON - 20%
The shareholding and sharehoider funding structures of KESAS Holdings is shown
below:
Shareholder and Funding Structures
(Maximum Commitment)
GAMUDA PKNS AMDB PERCON
30% 30% 2% 20%

KESAS HOLDINGS

PTAEZAS
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3.0 KESAS SDN BHD

Konsortium Expressway Shah Alam Selangor (KESAS) Sdn Bhd is a wholly owned
subsidiary of KESAS Holdings Berhad.

KESAS Sdn Bhd (KESAS) is a single purpose company which was awarded by the
Government of Malaysia to design, construct, operate, maintain and collect toll for
the Lebuh Raya Shah Alam for a concession period of twenty eight (28) years and
nine (9) months from 19 November 1993.

KESAS was incorporated on 3 September 1993 as a Malaysian private limited
company and has a paid up capital of RM5 million. The share capital is wholly
owned by KESAS Holdings Berhad.

The Board Of Directors of KESAS comprises 10 members with 3 representatives
from Gamuda Berhad, 3 from Perbadanan Kemajuan Negeri Selangor (PKNS), 2
from Arab-Malaysian Development Berhad (AMDB) and 2 from Percon Corporation
Sdn Bhd. The Chairman of the Board of Directors is Yg. Bhg. Dato’ Azlan Hashim.

KESAS is managed by highly qualified and experienced professionals and -
personnel, headed by the Chief Operating Officer. KESAS is divided into two (2)
divisions namely the Finance and Corporate Division and the Engineering and
Operations Division.

PTRESAS
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4.0 FINANCIAL STRUCTURE

4.1 FINANCING OF THE PROJECT

The total funding requirement of the Project including design and construction costs,
professional fees, start-up costs and capitalised interest on commercial loans is
RM1.5 billion. This was met by a combination of the Finance Facilities,
Shareholders’ Investment and internal cash generation.

KESAS HOLDINGS

RM miilion
Ordinary Shares 5
Preference Shares 466
471
KESAS
Ordinary Shares 5
Loan Stock 459
Shareholders Investment - 464
Finance Facilities ' 845
Government Support Loan 80
Internally Generated Fund . 128
Other Funding 7 28

1,545

ATAESAS
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The Shareholders may elect to provide further funding beyond that committed as
Shareholders’ Investment. The rights of KESAS Holdings under the undertaking
from the Shareholders and the rights of KESAS under the undertaking from KESAS

Holdings both have been assigned to the Lenders.

42 PROJECT COST

RM million

Construction Cost and Capex

- Turnkey Contract 1,142

- Rest and Service Area 1

- Less : License Fees 14 1

-TCSS 9

- Other Civil Works N
1,183

Professionals Fees 39

Interest during construction 126

QOperating Cost 7
1.355

PTAESAS
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5.0 PROJECT DESCRIPTION

. The 345 KM Lebuh Raya Shah Alam starts from Sri Petaling
Interchange and ends towards Westport at Pandamaran Interchange.

. The LSA serves as a major inter-urban expressway connecting the
major industrial and residential areas in the Klang Valley, namely
Kuala Lumpur, Petaling Jaya (KL's Satelite township), Subang Jaya,
Shah Alam (state capital of Selangor) and Klang (the National Port).

3 it lies to the south of, and broadiy parailel to, the Federal Highway
Route II, an expressway that is presently extremely congested.

The stretch between Sri Petaling Interchange and Sunway
Interchange forms part of the Middle Ring Road ll, Kuala Lumpur's
traffic dispersal scheme.

. System Interchanges connect the LSA to (three) 3 major Expressway
Systems

(N the North South Expressway (NSE) at Seri Petaling
Interchange continuing south to Singapore. '

(it} the Puchong - Damansara Expressway at Sunway
interchange leading to - PUTRAJAYA {the New Federal
Government Administrative Centre).

(iii) the North - South Expressway Central Link at Seafield
Interchange continuing north to Thailand via the NSE and south
to the new Kuala Lumpur International Airport and
Singapore.

. it is also the international gateway to the National Sports Complex
and the Games Village, venue of the Kuala Lumpur
COMMONWEALTH GAMES 1998,

MTAESAS
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PROJECT FACT SHEET

FEATURES PACKAGE A PACKAGE B
e Length . 18.5 km 16.0 km 345
¢ Interchanges - System 3 - '
e Interchanges - Service 5 4
s Toll Plazas 3
+ Toll Booths 40 16 56
s Bridges & Overpasses 16 10 26
e Vehicular Underpass 3 - 3
« Pedestrian Bridges 1 - 1
» Rest & Service Area 2 - 4
¢ Motorcycle Lane 2 2
» No of Lanes 6 6
+ Emergency Telephone 1.5 km apart 1.5 km apart
» Lighting Throughout Throughout
The width of the various elements of LSA are as follows:-
ELEMENTS WIDTHS
s Traffic lane 3.70m
» Emergency lane (paved shoulder) 3.00m
» Median 3.00 m
(inclusive 0.5 m hardstrip to each
carriageway)
« Verge (min) 1.20m
i
| WTRESAS
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PROJECT INFORMATION

PROJECT TITLE PRIVATISATION OF LEBUH RAYA SHAH ALAM
Empioyer KESAS Sdn Bhd
independent Consulting Hyder Consulting Sdn Bhd
Engineer
Turnkey Contractor Gamuda-Percon Joint Venture
PACKAGE A . PACKAGE B

Supervising Consultant 1. Jurutera Perunding 1. Jurutera Perunding

Kemajuan Sdn Bhd Kemajuan Sdn Bhd

2. Hashim & Neh Sdn |
Bhd
3. Zaidun - Leeng Sdn

Bhd
Contract Sum RM538,055,000.00 RM587,708,000.00
Commencement Date 1 April 1994 15 March 1995
Completion Date | 31 March 1997 14 March 1998
Construction Period 36 months 36 months
Date of Operation 1 December 1996 6 April 1998
. Package A was completed and opened to traffic in December 1996, 4 months

ahead of Schedule.

. Package B was accelerated to be completed by March 1998 instead of the

year 2001 originally.

PPAES4S

M S5-10 . LEBUH RAYA SHAH ALAM




Vd/E/8 ¢ avd T4

JuiY SFE = HIINGT TVL0d 4

EQ S8l =¥ .muS_ﬁﬂ&

| N
, e
ST FEINGD
'/ EAILVALSININGY TVHEadd E
VAVE VHEOd o oe = = ==
- \\“
- a /
n\\\- {

| L YRIT NYYIOR
e g y h NPINFIRISHED
FINVHIUSIN! o x .
| il .« T 1 ./,...\\.1 e
T | [asnveauzine YAVL T2NYEOATINT w%w.wm.uuwh“ﬂw ) - X
; MEFNS vartd o oNOMANd AYRNAS )
; LSHM WYSIF NVHY TIIAVES

FUNVEINTLNT
NYJSIFYREN

o ¥YEVId TT0M
_ yo- duouend. « .:szam
éqmznn.‘,.\

Hf 5-11

SONVHIFILNT
SRFIvIEd IS

TIVIS QL LON
naLY B0MUBT B pEIY E
amEe)y MLy IE\

sy Rompay

4 = . oIV 1oL m.m
/ £ . 2
T AN \ £ e

%Ww%. fseww AN BUDDY g

WYY HYHS VAVHHNE3 &8 e s s 0 =
40 dVIN 3LNOH I e —

woty yoyg ofeiyngay




6.0 SPECIAL FEATURES OF THE LEBUH RAYA SHAH ALAM

As described earlier KESAS was awarded the job to construct Lebuh Raya Shah
Alam in 1993. The construction of the expressway was under-taken by the joint
venture between two (2) shareholders namely PERCON and GAMUDA. The
construction was completed ahead of schedule and opened to traffic in December

1996.

6.1 Traffic Control And Surveillance System (TCSS)

KESAS has the first fully integrated, state-of-the art intelligent system being
implemented in this region.

Functional

The Traffic Control And Surveillance System (TCSS) control centre is
KESAS's nerve centre for the collection of all transportation information
on Lebuh Raya Shah Alam. KESAS manages traffic through
electronics, fiber optics and an extensive computer network. By
refaying the information to motorists, alternate routes can be used to
avoid traffic congestion and re-establish normal traffic flow.

The overall functions of TCSS Control Centre are;

~ Information collection
~ Iinformation processing
~ Information dissemination

~ Execution and enforcement.

Operationati

The TCSS team monitor a continuous flow of traffic data and responds

to expressway traffic and road conditions 24 hours a day. The system

is based on realtime computer assisted traffic management,
communication and control strategies. :

Information about  congestion’s, . accidents, road closures and
emergency notifications are fed into this information hub to be
disseminated to expressway users and the public. The response plan

includes:
# 5-12 PTRESAS
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Automatic activation of Variable Message Signs

Dispatch of expressway patrolling team, local emergency
authorities such as Police, Fire Brigade, Ambulance etc.

Notification to media and Local Authorities.

Alternative route coordination with local Police.

integrational

The integrated Traffic Control and Surveiliance System provide and
facilitates the following functionality’s:

a)

b)

d)

Computer Link to other TCSS

The TCSS computer will have communication link to other
TCSS Centers in the future for interworking functions.

KESAS Hotline

A dedicated line manned 24 hours for receiving and transmitting
information to the expressway users and the public (03-733
7188).

Variable Message Sign (VMS)

VMS of amber coloured LEDs provide the operator the means
of informing the expressway users of any ‘traffic advice or
messages’ which helps the users to avoid any inconvenience or
incidents and in general to facilitate the flow of traffic.

These “advice or messages' are relayed from the TCSS Center
via Fiber Optic Communication System.

Emergency Telephone System (ETS)

At every 1.5km distance on each bound of the expressway
located a set of Emergency Telephone which is linked to the
TCSS Computer System to provide the expressway users easy
access for emergency assistance.

Expressway Patrol/Emergency Response

These services will be provided by KESAS round the clock to
ensure the security of the users at all times. They can be
contacted via the TCSS Center through ETS, and can be
dispatched to the callers location within the shortest response
time.

HTRESAS
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9)

h)

)

Traffic Signals

Traffic Signals at the interchanges will be automatically
controiled by the TCSS Computer System using the processed
data received from the Vehicle Detection System {(Camera &
Video Processing) which in turn provides the control signals to
the Traffic Signal Controller to vary the traffic lights according to
the presence of vehicles.

Local Emergency Authorities (Police. Fire Brigade, Ambulance)

The TCSS Center has been planned for links with Emergency
hotlines to local authorities to facilitate immediate assistance
during emergencies.

The Media

The TCSS Centre provides the current status of the expressway
traffic especially on any congestion to the media to be aired for
public information.

Closed Circuit Television System (CCTV)

Further confirmation of any detected incident can be
accomplished through the use of Pan, Tilt and Zoom cameras
which can be remotely controlled from the TCSS Centre.

The CCTV System provides real time video images captured at
the interchanges and displayed on Video Terminals and large
screen projection at the TCSS Centre.

Vehicle Detection {(using video image processing)

The Vehicle Detection Cameras mounted on high poles at
interchanges provide real time video. images of the traffic
movement within the areas.

The State-of-Art Video image processing Vehicle Detection
generates triggering mechanism as well as information through
the following desired parameters:

. Vehicle Counts/\VVolume

. Vehicle Speed

. Vehicle Classification

. Traffic Data Collection etc.

These data enable the cbmputer to detect any incident through
the sudden drop in vehicle speeds and headways.

PIRESAS
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6.2 Toll System

Lane Equipment are configured in two different lanes

configurations.
Type Of Lane Type Of Transaction |  Managed By
wbnu?m fgne Ve)hides Cash & SVART Card Toll Teller
el e

Manual Lane
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