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Technology as a Key Enabler in
Land Transport Management

We live in an age where information technology has filtered into
every aspect of society. Increasingly, Singaporeans are relying
on advances in technology to enhance their quality of life. The
Land Transport Authority (LTA) regards technology as a key
enabler in land transport management.

Dedicated to maximising the road network efficiency and
improving road safety for the benefit of all road users, LTA has
deployed advanced traffic management systems called
Intelligent Transport Systems (ITS).

The Intelligent Transport
Systems Centre

The Intelligent Transport Systems Centre (ITS Centre) is the
heart of all Intelligent Transport Systems (ITS) managed by LTA.
The core functions of the ITS Centre are performed by the
Operations and Maintenance Sections. The ITS Centre operates
24 hours a day throughout the year, monitoring and managing
traffic flow, as well as maintaining our ITS infrastructure.

Currently, the ITS Centre operates the Expressway Monitoring
and Advisory System (EMAS), the Green Link Determining
(GLIDE) System for traffic lights, Junction Electronic Eyes
(J-Eyes), traffic.smart and the Central Expressway (CTE) Tunnel's
Plant Monitoring and Control System (PMCS). Other smaller
systems include the Electronic Regulatory Signs (ERS) system.

At the forefront of the daily operations, the Operations Section
uses these systems to monitor traffic as well as manage ad-hoc
incidents and pre-planned events on our roads. The scope of
operations includes the 8 open expressways, the CTE tunnels
and about 1900 signalised traffic junctions. This Operations
Section keeps traffic smooth-flowing by responding to incidents
promptly, informing motorists of real-time traffic situations, and
adjusting traffic signals to meet varying demands of traffic
conditions. They also attend to reports of faulty equipment
detected through the various ITS.

Equally important is the Maintenance Section which is
responsible for the maintenance of the various ITS, computers
and site equipment. They attend to faulty equipment and
ensure that they are repaired promptly. This team strives to
achieve minimal downtime of our traffic systems to provide
road users with a safe and smooth journey.

MAS

Expressway Monitoring and
Advisory System

The Expressway Monitoring and Advisory System (EMAS) is an
intelligent incident management tool that manages traffic
along our expressways, including the CTE tunnels.

The EMAS comprises 3 sub-systems, namely:

a. Detection Camera System that collects real-time traffic
data;
Surveillance Camera System that provides visual
verification of incidents; and
Information and Dissemination System that updates
motorists on traffic situation to help them make informed
travel choices or plan their route.

L

HOW DOES EMAS WORK?

Strategically located detection cameras detect incidents and
congestion as soon as they occur and alert the operations staff
at the ITS Centre. The operations staff use surveillance cameras
to verify the incident. If necessary, they will activate the
recovery crew to the site. Once the recovery crew reaches the
site, the crew members help the motorists to remove their
vehicles in order to restore the flow of traffic to normalcy.

The operations staff inform approaching motorists of incidents
and traffic conditions through message signboards located
along the expressways and their entrances. The traffic
information on the expressways is also given to radio stations
for broadcast.
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There are three types of EMAS signboards:

TRAFFIC INFOI?MA;I'ION DISPLAYS
TID

These overhead TID signs along the expressways show
messages to forewarn motorists of incidents, planned
maintenance works and events. Where appropriate, they also
show messages to advise motorists of expected traffic
conditions during their journeys.

R T IR ST R &

Destination

TRAVEL TIME DISPLAYS (TTD)

The TTD signs are located near the entrance ramps. They show
the estimated travel time to major destinations from the
entrance. The travel times are estimated based on the
prevailing traffic conditions on the expressway. The TTD signs
also alert motorists to adverse traffic conditions, so that they
can decide whether they want to enter the expressway.

TRAFFIC SIGN DISPLAYS (TSD)

Electronic messages on the TSD signboards inform motorists of
the traffic situation ahead. These signs are located along the
centre median of the expressways. They are used when TIDs
cannot be installed due to site constraints.

BENEFITS

EMAS brings these benefits to motorists:

* Provides quick response to motorists who need help along
expressways
Minimises congestion that may arise from incidents
through the quick deployment of recovery crew and the
display of messages to the public to avoid incident
locations
Enhances safety on expressways
Allows motorists to make informed decisions / choose
alternative routes

PMCS

Plant Monitoring and
Control System

EMERGENCY
TELEPHONE

The Central Expressway’s (CTE) Tunnel Plant Monitoring and
Control System (PMCS) is part of EMAS. It ensures that all the
electrical and mechanical equipment in the CTE tunnels,
namely the Kampong Java Tunnel (0.7km) and the Chin Swee
Tunnel (1.7km), are in working order to protect the safety of
motorists travelling through these tunnels.

HOW DOES THE CTE'S PLANT
MONITORING AND CONTROL
SYSTEM WORK?

The Central Computer System (CCS) is the core of the PMCS. It
monitors the state of the electrical power system,
communications, drainage, fire safety, lighting and ventilation
equipment within the two tunnels. The CCS automatically
adjusts the lighting and ventilation according to the changes in
the natural environment. It also operates pumps in the tunnels
to remove excess water from rainfall and tunnel washing. The
operations staff can use the Radio Broadcast & Break-In system
to broadcast messages through car radios to motorists in the
tunnels in the event of emergencies. The tunnels are fully
equipped for fire detection, fire fighting as well as evacuation.

BENEFITS

Ensures that all mechanical and electrical equipment are in
operational conditions to provide a safe driving
environment
Safeguards lives and property in the event of tunnel
emergencies
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Green Link Determining System

The Green Link Determining (GLIDE) System controls all traffic
and pedestrian signals and manages traffic along the arterial
roads.

HOW DOES GLIDE WORK?

Detector loops in the form of thin metal wires are laid below the
road surface at traffic junctions. Each time a vehicle moves over
the detector loops, it causes a change in their magnetic fields.
This change activates a response at a receiver in the local
controller. The traffic flow information will then be updated to
the regional computer in real-time via telephone lines. The local
controller receives the commands from the regional computer
to adjust the timing of traffic signals automatically so as to
optimise traffic flow at the junctions.

The regional computer analyses information on traffic flow and
the state of the local controllers. It sends commands to the
various local controllers to adjust the start of green times to
achieve linking between adjacent junctions. This will provide a
“green wave” for the predominant traffic direction or for
specified routes. In addition, the regional computer also records
faults in the traffic signals.

The central computer links the regional computers in a network
to allow for centralised monitoring. System faults and alarms
are sent from regional computers to the central computer for
storage and analysis.

SPECIAL FEATURE

The fire stations in the city can alert the GLIDE system in an
emergency to give priority to movement of fire engines at traffic
signals near its vicinity.

BENEFITS

Allocates green time for motorists and pedestrians based
on real-time demand

Provides “green wave" link between adjacel

minimise the number of stops by vehicles

Allows traffic signal faults to be rectified quickly
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JeEyesg

Junction Electronic Eyes

HOW DO J-EYES WORK?

Surveillance cameras mounted on special mounting posts,
street lamp posts and buildings capture video images of traffic
flow at major junctions and transmit them to the ITS Centre for
viewing on monitor screens.

BENEFITS

Act as remote eyes for operations staff to spot and rectify
causes of traffic congestion.

Deter illegal parking and loading or unloading along major
roads.

Electronic
Regulatory Signs

Electronic Regulatory Signs (ERS) are light emitting diode (LED)
traffic signs, which are switched on only at specific time periods

to convey time-specific traffic instructions to road users.

HOW DO ERS WORK?

The ERS are switched on and off automatical
tored by t

at pre-set times

of the day. Their operations are n ITS Cen

BENEFITS

¢ Brighter and clearer than static traffic signs
* Ensure better compliance from motorists

WHAT IS i-TRANSPORT?

LTA has implemented many Intelligent Transport System (ITS)
and more are in the pipeline. The i-transport platform
integrates the various ITS to enable control through a single
common interface.

The key ITS that are integrate!
EMAS

GLIDE

J-Eyes

under i-transport are: -

In addition, each ITS collects and generates vast amount of
traffic data. The i-transport platform integrates such data
under a single transport information hub, for the benefit of the
road users and LTA.

HOW DOES i-TRANSPORT WORK?

The core architecture comprises five modules, namely the
Operational Interface Module, Traffic Information Hub Module,
Inference Module, Statistical Module and Simulation Module.

Pany deternns ar

Wh The (veral 1945145 & §4081 2

3o
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The Simulation Module is an evaluation tool for traffic network
performance under various control strategies as well as

@ Wﬁ validating traffic action plans in the Inference Module.
BENEFITS

Enables better management of incidents on all roads
Standardises data transfers across various ITS
Allows easy access to traffic information

The Operational Interface Module acts as a bridge to enable a Provides a platform for future expansion

single point of control as well as access of data among all
sub-systems.

The Traffic Information Hub Module manages data exchange = Inference
across all modules. It aggregates real-time data from various Module
ITS and serves as a troffic data warehouse. This module has

extended the functions of the trafficsmart system and

disseminates traffic information to external parties such as

telcos and radio stations. In addition, traffic information is also | Statistical Simulation

posted on the Internet via the ONE.MOTORING portal ‘ Module Module
(www.onemotoring.com.sg).

The Statistical Module serves as an easy means to access and
retrieve traffic information for traffic.analysis and reporting
purposes.

The Inference Module is the intelligence of i-transport. The
expert system within the module generates and recommends
action plans to operators to facilitate traffic management
functions. It also has an automatic incident detection algerithm
to alert the operators to incidents.

e A 1TiC.,
SMArt

Integration of Traffic Information

WHAT IS traffic.smart?

traffic.smart is a part of the i-transport system that disseminates traffic data from various ITS such as
EMAS, J-Eyes and GLIDE System. These various ITS provide traffic.smart with real-time traffic
information such as traffic volumes, types of vehicles, travel time and incident occurrences. This traffic
information is then processed, stored and made available to road users via the ONE.MOTORING
website (www.onemotoring.com.sg).

BENEFITS

*  Provides real-time traffic information to the commuting public through the Internet
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Land Transport W Authority

Address ITS Centre 181 River Valley Road Singapore 179034
Hotline 1800-CALL LTA (1800-2255 582) Fax 6332 6967
Website http://www.lta.gov.sg and http://www.onemotoring.com.sg

Printed in O er 2006
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i) Introduction

¥d Overview of ITS
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Stations

>3 million
Daily MRT/LRT
trips
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>300
Routes

>4 million
Daily Bus
trips

lic Transport Modes

>1.0 million
Daily Taxi trips




Motor Vehicle
Total Population : 956,000

631,000
Cars & Taxis

Increasing
vehicle
population

Our Challenges

Limited land Increasing population
space for road
expansion
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Demand Management

Ownership Usage
Measure Restraint

1.Limit ownership = Vehicle
Quota System
2.Increase ownership cost:
e Additional Registration . Petrol duty

Fee. (ARS . High cost of parking
e Excise duty s
* Road tax iy

. Electronic Road Pricing (ERP)
(Formerly known as Area
Licensing Scheme)




Walk Cycle Ride Singapore

LTA has embarked on the Walk Cycle Ride (WCR) SG strategy
to build a car-lite Singapore that is so well connected that:

- commuting needs can be met without having ALK
YN

to own a car e Ok

o ®

A4 AN
the commuting experience is more than just 4 i )] e
getting from point A to B; it becomes a STNZAPORE
meaningful part of the day and the community | ————




Land Transport Authority

d Two 24/7 Operations Control

Centre (OCC)
« JTSC OCC
« KPE/MCE OCC

d Manages traffic across road

network

* 164 km of expressways (Including MCE &
KPE tunnels)

* Fort Canning, Sentosa Gateway Tunnel &
Woodsville tunnels

« >2,320 signalised intersections

d Leverages on intelligent transport
technology to optimise throughput
of traffic
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Overview of ITS and Transport §Q Authority

’ = * EMAS

Equipment Unified

Maintenance .
Maintenance

Faults Hub

Management e

@ (
i-transport # 3
System wMS, T

Traffic.Smart

Traffic Planning System
Statistical module
LTOC

Radio Channel

Data Mall
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Area-wide Adaptive
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* Allocates green time based on
prevailing traffic flows

* Provide linking across junctions to
give “green wave” along major
corridors

* Centralised monitoring & fault
reporting to provide prompt detection

d System set-up includes:

* Detector loops underneath road
surface to collect traffic data

* Regional computers that generate
green time based on the real-time
traffic data
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GLIDE

Special Feature — “B”-signal for Bus Priority
* Allows buses to proceed ahead of other vehicles at signalized
junctions
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* Provides more green man time (3 to 13 seconds) for
elderly and persons with disabilities to cross the road

* To date, 500 pedestrian crossings have been equipped
with GM+

* Another 500 pedestrian crossings to be equipped by
2018
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Land Transport Authority

Displays messages & travel times

on electronic signboards

Allows motorists to make

informed decisions

Provides quick response to motorists

who need help or information

Performs on-scene management for

accidents with minor injuries




Land Transporti Authority

] Detection

o (Collects traffic data such as
traffic flow, speed &
occupancy

* Detects incidents using video
imaging technique

L Surveillance
e Verification of incidents

* Monitors traffic conditions
using video cameras with pan,
tilt & zoom capabilities




i MOTORING

* eSERVICES INFORMATION & GUIDELINES ON-THE-ROADS MOT! G BUZZ

THE BIG STORY  ternational friendly soccer game between japan and Brazil will be heid at the National Stadium. SINgapor

Home / Onahe-Rosds ¢ Traffic News

TRAFFIC NEWS

Sort by : Road View
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MyTransport
Singapore

14710 16:1 < on Stever owa n Close) after

ukit Timah Road. Avoid right lane.
| | 2. ¥ 1471C 0 Dbstacle on C (towards afte m T I —_— s‘ﬂ O ' 475’ .j
48 W, o €D sseeeSinglel = E3am @ 4T
IVE Q7D i .
LIVE . T :,.du-,.,w:g_\,».... = 14/10 15:57 Roadworks on Upper Thomson Ro
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[ Dissemination of information 2 Following

Accident on PIE (towards Tuas)

* My Transport SG === pefore Paya LebarIHd
« Twitter veréclo braaiiown STt

Provides real-time traffic information ns.% LTA 6LTAsg 1om

* OneMotoring.com.sg

« LTA Traffic News (4 languages
over radio stations)
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d On-site Management

* LTA Traffic Marshals manage the
incident on site

* Vehicle recovery crews tow away
incident vehicles to nearest car
parks
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EMAS on Major ArterlalRoads
- EMAS Arterial I et g il

* Synergise management of traffic along h A
both expressways & major arterial roads i Elib R

* Expanded EMAS features to 10 major arterial
road corridors (total length of 141.5km)

* Extension of EMAS coverage along major
arterial road corridors to bring about better
incident management, & traffic flow on road
network island-wide
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* Real time parking space availability grmsemm R

. . . - CINELEISURE 115
information from participating NGEE AN CITY s
developments WISMA ATRIA 264

THE HEEREN 53

* Help motorists to find available
parking spaces faster and easier

* Help reducing unnecessary
circulating traffic due to parking
space search

* Implemented in 3 busy areas of
Singapore: Marina, Orchard,
Harbourfront
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Surveillance system at signalised

junctions

Cameras with pan, tilt & zoom

capabilities providing colour images

Installed on existing traffic

light poles & lamp posts

Land Transport

Authority




Land Transport Authority

T

100606 Bencoole...live
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M24 15/@{@% 09:20:58

i b S
3 Monitors traffic d Acts as remote eyes for
conditions at major operators to detect
signalized junctions abnormal traffic conditions

 Facilitate traffic management and periodic fine-tuning
of traffic light settings, or adjustments of traffic light
timings during ad-hoc incident management to
enhance traffic flows and public bus movements
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Traffic.smart
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Incident Management

Activation of EMAS
response teams

Incident Detection Incident verification
& assessment

Inform other agencies

— > M K . /LTOC / inter OCC

via traffic alerts/ Operations

cameras/agencies/public Control Centre ETraffic news dissemination
(signboards/radio/ Web81te/

Twitter/apps)
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Incident

Management
e Land Transport - Authority @

*Incident management for 1ghting & rescue
security emergency incidents operations

e Maintains law & order eProvides initial response *Paramedic services
for emergencies before
arrival of civil defence
*Security & Investigation force/police

e HazMat containment &
recovery

e Traffic control

e Provides technical
expertise

eEffects tunnel closure &
traffic diversion
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Tunnel Management

Operates & maintains road tunnels

* Manages equipment & safety facilities in tunnel

* Provides round-the-clock traffic tunnel monitoring

* Dedicated incident response teams for road tunnels

Welcome to MCE /

'-@"—- % Opening on 29 Dec 20\13
4 .

> Fixed Water-
based Fire
Fighting System




Land Transport Authority

d Facilitating traffic during planned events

on the roads

 Road runs, Formula 1 race, road/construction
works, opening of Transport Hubs, new flyovers,
expressway

d Mitigating traffic impact & facilitating

traffic diversion B SV
* Advanced notification to motorists AN aec 2o IN
» Customized traffic operations plans - il )
* Diversion of bus routes while ensuring /7/ M
connectivity SINGAPORE
 Set-up of dedicated traffic command post A/ R SHOW e

W BARCLAYS 4
Singapore Open

~

B
x’ SiN&APOREZO'O Standard Chartered

Yourh OLYMPIc GaMes  Marathon Singapore
e 2015
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9th — 11th April 2018 | Singapore

SAVE
USD 300

EARLY BIRD
SPECIAL
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Eligible Malaysian Companies

6
CENTER

This Event is Jointly Organised with
International Road Federation

P JOIN OUR EXCLUSIVE DAY 3

PROJECT FINANCE AND PUBLIC PRIVATE
PARTNERSHIPS (PPPs)

This post conference workshop is an overview and
discussion of how project finance facilitates private
capital investments and creates access to long term
financing which results in a robust and diverse
pipeline of sustainable infrastructure. Delegates
will gain knowledge of structuring private finance
highway projects, identifying and managing the
risks, developing performance based operation and
maintenance elements that are critical to highway
projects.

Facilitated by a Project Management and Finance
Expert:

Alberto Germani Director

PMF PROJECT MANAGEMENT AND FINANCE

PPP Team of International Expert Member

UNITED NATIONS ECONOMIC COMMISSION FOR
EUROPE (UNECE)

INTERACTIVE PANEL DISCUSSIONS
& INNOVATIVE SESSIONS

ROAD TO SUCCESS
These thought leaders will discuss and share their
experience on the One Belt One Road Initiative (OBOR)

SMART SEATS

Brain storming roundtable discussions to discuss
driverless vehicles while analysing the impact of PPPs
in the development of roads and highways

BRAINSTORM
An interactive crowd participation session on discussing
areal life case study on refinancing a PPP project

WHEN WE BUILD,
LET US THINK THAT
WE BUILD FOREVER.

JOHN RUSKI

EXCLUSIVE SITE TOUR ON 10 APRIL 2018
Intelligent Transport System Centre (ITSC), Land Transport Authority

Join this exclusive site tour guided by senior representatives from LTA-ITSC, who will present on various
technologies in place that help ITSC maintain smooth flowing traffic on the entire expressway and road

networks in Singapore.

BENEFIT FROM KEYNOTE PRESENTATIONS AND DISCUSSIONS BY WELL

RENOWNED INDUSTRY EXPERTS

John Endicott Executive Director
AECOM, SINGAPORE

Frederic Blanc-Brude Member — Advisory Council
WORLD BANK GLOBAL INFRASTRUCTURE
FACILITY, SINGAPORE

Jonathan Spear Atkins Fellow, Director Transport
Policy and Planning
ATKINS ACUITY, SINGAPORE

Oliver Redrup Director
PwC, SINGAPORE

Qamar Wan Noor Chief Operating Officer
SURUHANJAYA PENGANGKUTAN AWAM
DARAT (S.P.A.D.), MALAYSIA

Kiran Kapila Chairman
INTERNATIONAL ROAD FEDERATION,
SWITZERLAND

Dr. Siti Zaharah Ishak Acting Director-General
MIROS, MALAYSIA

Dr. Siriphan Jitprasithsiri Director — International
Highways Development Division
DEPARTMENT OF HIGHWAYS, THAILAND

Zarith Sofia Magad Senior Transport Engineer
MOTT MACDONALD, SINGAPORE

Shoaib Ahmed Siddiqui Secretary—Planning,
Development and Reform
CHINA PAKISTAN ECONOMIC CORRIDOR

SHOWCASING CASE STUDIES AND KEY INTERNATIONAL
PRESENTATIONS BY DISTINGUISHED SPEAKERS

Ray Chan Associate Director
ATKINS, HONG KONG

Colin Henson Project Development and Planning
Lead
SMEC, AUSTRALIA

Carel Snyman Senior Lead — Green Transport
SOUTH AFRICAN NATIONAL ENERGY
DEVELOPMENT INSTITUTE (SANEDI)

Silvia Garcia Senior Analyst
EDHEC INFRASTRUCTURE INSTITUTE,
SINGAPORE

Max Antameng Advisor — Directorate General of
Highways
MINISTRY OF PUBLIC WORKS, INDONESIA

Dr. Ong Ghim Ping Raymond Assistant Professor
NATIONAL UNIVERSITY OF SINGAPORE

Akhilesh Srivastava Chief General Manager-IT &
Highway Operations

NATIONAL HIGHWAYS AUTHORITY OF INDIA
(NHAI)

David Ng Chew Chiat Executive Director
ONE SMART ENGINEERING, SINGAPORE

Assoc Prof Robert Tiong Lee Kong Deputy
Director-Centre for Infrastructure Systems
NANYANG TECHNOLOGICAL UNIVERSITY,
SINGAPORE

Senior Representative
AURECON

Transforming roads of the future by redefining strategic road networks.

marcus

marcusevans |arge scale events

Enjoy 400% Tax Deduction or 40% Cash Payout with Productivity and Innovation
Credit (PIC). To find out whether your organisation is eligible for the PIC scheme,

visit http://www.iras.gov.sg/irashome/Plcredit.aspx



http://cfolse.marcusevans.com/

4TH ANNUAL

&= ROADS AND
Y HIGHWAYS

evans

www.irfnet.ch

The International Road Federation, Geneva, a not-for-profit, non-governmental
organisation, pursuing the mission of Safe Roads and Smart Mobility, in
collaboration with Marcus Evans, is delighted to invite you to join us in Singapore
where we will have the pleasure of hosting the IRF & Marcus Evans Forum, 4th
Annual Roads and Highways between 9th — 11th April 2018.

With the demand for new infrastructure offering increasing capacity rising

and governments grappling to find the right balance between managing their

growing maintenance backlogs and delivering the system expansion to address
the needs of the public, the focus has shifted towards funding of the expansion of new infrastructure
and upgrading and optimisation of existing assets. Improved operational efficiency will lead not
only to direct cost savings but also to increased usage, extended asset life, greater convenience and
augmented profits.

This Forum will provide a global platform for all key stakeholders and leading players in the Roads &
Highways industry to address the key issues facing them with excellent networking opportunities. The
Conference programme, for two days, will cover a range of topics such as road design & development,
road sustainability & safety, ITS to improve traffic management, tolling to bridge the funding gaps,
financing alternatives, engineering & asset management, amongst others.

The speakers include best known regional and international experts from Governments, Regulatory
Authorities, DFIs, Concessionaires, Engineering & Construction, Financial Institutions, etc. We look
forward to meeting you in the beautiful city of Singapore! Regards,

Kiran K. Kapila

Chairman

International Road Federation, Geneva
11th December 2017

@vVans large scale events
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THE PROGRAMME - DAY ONE

monday 9" april 2018

0830
0900

0915

0955

1035
1050

Registration and Morning Coffee
Opening and Welcome Remarks from the Chairperson

Kiran Kapila, Chairman, International Road Federation, Switzerland

Plenary One: Unlocking Regional Trade Facilitation and Investment Potential through Efficient Road Infrastructure
Dr. Siriphan Jitprasithsiri, Director, International Highways Development Division, Department of Highways, Thailand

SAFETY SPOTLIGHT

Plenary Two: Devising a National Road Safety Strategy to Address the Challenge of Road Safety in Developing Asian Countries

Dr. Siti Zaharah Ishak, Acting Director-General, MIROS, Malaysia

Morning Refreshments

Plenary Three: Leveraging Intelligent Transport Systems (ITS) to Enhance Mobility and Facilitate Intelligent Traffic Management

Speaker to be advised
ROAD TO SUCCESS

1130 OBOR: Assessing the Impact of This Mega Infrastructure Project on Asia
Panellists:
Frederic Blanc-Brude, Member Advisory Council, World Bank Global Infrastructure Facility, Singapore

Akhilesh Srivastava, Chief General Manager- IT & Highway Operations, National Highways Authority of India (NHAI)

1210

1310
1320

1400

1440
1510

1550

1650

1730

Networking Lunch

STREAM ONE
DESIGN, DEVELOPMENT & PLANNING

Chairperson’s Opening Remarks

Autonomous Roads: The Road to Reality of Autonomous

Vehicles

¢ Understanding new vehicle technologies

e Laying out the prospects of improved safety, more efficient
transportation, cleaner air and greater productivity

e Reshaping the urban landscape and defining the future of
transportation

Carel Snyman, Senior Lead, Green Transport, South African

National Energy Development Institute (SANEDI)

Incorporating Intelligent Models on Highway Tunnel

Development in Urban Areas to Avoid Road Congestion

o Briefly introducing the advantages on the use of underground
tunnel for highways and the choice of methods on construction

¢ Improving underground excavation for highways using drill
and blast method

o Case study on the use of AIM on optimising parameters on
blasting design

Ray Chan, Associate Director, Atkins, Hong Kong

Afternoon Refreshments

Adopting Safe Design through Appropriate Tools to

Improve the Road Environment

¢ Conducting a road safety assessment to reduce high risk road
sections
Adopting star rating systems to rate road attributes for their
qualities

¢ Discussing the advantages of the measurement systems for
road builders and road users

Speaker to be advised

SMART SEATS
I1- The Road Ahead: Moving Towards Driverless Vehicles
Moderator:

STREAM TWO
ROAD ENGINEERING, MAINTENANCE & TECHNOLOGIES

Chairperson’s Opening Remarks

Highways Modernisation for Greater Effectiveness and

Sustainability

¢ Integrating IT in the highway project lifecycle to enhance the
speed and quality of construction
Performing a cost analysis to improve the economic benefits
and maximise investment benefits

¢ Electronic toll collection to minimise congestion an ensure
faster mobility

Akhilesh Srivastava, Chief General Manager- IT & Highway

Operations, National Highways Authority of India (NHAI)

Ground Improvement Options for Highways Planning

and Construction

¢ Improving the engineering properties of the soil mass prior to
construction

e Ensuring sustainability in highway construction

¢ Ground improvement techniques for different soil types

e Redesigning the structure according to ground conditions

David Ng Chew Chiat, Executive Director, One Smart

Engineering, Singapore

Afternoon Refreshments

Rehabilitating Distressed and Aged Pavements Through

Reclaimed Asphalt Pavement (RAP) Technology

¢ Promoting the use of recycled highway materials in pavement
construction in an effort to preserve the natural environment
Developing and implementing an environmental operating plan
as a best practice guideline to minimise construction impacts
Rehabilitating distressed and aged pavements through
reclaimed asphalt pavement (RAP) technology

Dr. Ong Ghim Ping Raymond, Assistant Professor, National

University of Singapore

Carel Snyman, Senior Lead, Green Transport, South African National Energy Development Institute (SANEDI)

Il - Discussing the Economic Impact of PPPs in the Development of Roads and Highways

Moderator:

Alberto Germani, Director, PMF Project Management and Finance, Italy

BRAINSTORM

Resolving Problems as They Arise: Refinancing a PPP Project - Disputes and Intervening Events

You will be given a case study where half the audience will constitute counsellors for the government and the other half will be counsellors to the
concessionaire. The concessionaire maintains that the road closure constitutes a Political Force Majeure situation, and that compensation to the
concessionaire is required. You will have to discuss, debate and come up with suitable conclusions towards a dispute resolution strategy.

Moderator:
Oliver Redrup, Director, PwC, Singapore

Chairperson’s Closing Remarks & End of Day One
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THE PROGRAMME - DAY TWO

tuesday 10" april 2018

0830 Registration and Morning Coffee

0900 Opening and Welcome Remarks from the Chairperson
Kiran Kapila, Chairman, International Road Federation, Switzerland

0915 Plenary One: Urban Mobility: The Opportunities and Risks of Future Vehicle Technology and Implications for Cities
Jonathan Spear, Atkins Fellow, Director Transport Policy and Planning, Atkins Acuity, Singapore

0955 CPEC SPOTLIGHT
Facilitating Greater Trade between South and Central Asia to Augment Socio-Economic Growth: A Case Study of CPEC
Shoaib Ahmed Siddiqui, Secretary- Planning, Development and Reform, China Pakistan Economic Corridor

1035 Morning Refreshments

1100 Plenary Three: Developing Roads and Traffic Plans to Optimise Safety, Efficiency and Cost
Zarith Sofia Magad, Senior Transport Engineer, Mott MacDonald, Singapore

1140 PPP TRENDS
Delving into Road PPP Project Structures in Asia and Current Tendering Trends
Oliver Redrup, Director, PwC, Singapore

Networking Lunch

STREAM ONE STREAM TWO
DESIGN, DEVELOPMENT & PLANNING ROAD ENGINEERING, MAINTENANCE & TECHNOLOGIES

Chairperson’s Opening Remarks Chairperson’s Opening Remarks

Developing and Planning the Design and Construction of Adopting a Sustainable Approach to Road Asset

Underground Roads in an Urban Environment Management

¢ Designing bridges and tunnels as part of road and highway e Addressing the currentissues in road asset management in
infrastructure in opening up corridors developing countries

¢ Improving the sustainability, reliability and durability of road ¢ Evaluating the current approaches being trialled in the region
infrastructure to highlight the pros and cons of every approach

John Endicott, Executive Director, AECOM, Singapore e Indicating the factors for the success of your road asset
management system

Assoc Prof Robert Tiong Lee Kong, Deputy Director-Centre

o Creating an integral road system masterplan to ensure for Infrastructure Systems, Nanyang Technological University,

highway accessibility from all destinations and reduce the Singapore
transportation cost Systemic Risks in Toll Roads: A Surgical Examination of the
¢ Developing a sustainable rural roads network to provide Spanish Road Sector Collapse and Ensuing Renegotiations
connectivity as well as serviceability ¢ The collapse of the Spanish toll road sector
¢ Providing appropriate institutional frameworks to coordinate e Theimpact of state guarantees on private debt restructuring
the rural roads construction and management e Awar of attrition and the final outcome
Max Antameng, Advisor- Directorate General of Highways, Silvia Garcia, Senior Analyst, EDHEC Infrastructure Institute,
Ministry of Public Works, Indonesia Singapore

1450 Designing Effective Road Networks to Accommodate the 1450 Leveraging Intelligent Transport Systems (ITS) within
Burgeoning Traffic Conditions your Cities to Enhance Mobility and Facilitate Intelligent
¢ Achieving ease of traffic movement by segregating “through Traffic Management

traffic” from “local traffic” e Discussing worldwide trends in Intelligent Transport Systems (ITS)
¢ Building an elevated ring system of expressways to reduce e Transportation and Technology: Can we do it smarter?
congestion on surface roads to achieve faster turnaround times e |TS applications in developing countries and practical
¢ Integrating inner and outer ring roads to increase the efficiency application of ITS
of traffic flow Speaker to be advised
Colin Henson, Project Development and Planning Lead, SMEC,
Australia

Road Masterplan As an Integral Part of Improving
Physical Connectivity

1530 Afternoon Refreshments & Proceed to Site Tour

EXCLUSIVE SITE TOUR

INTELLIGENT TRANSPORT SYSTEM CENTRE (ITSC), LAND TRANSPORT AUTHORITY

Powered by an Operations Control Centre (OCC) which runs 24/7, ITSC manages traffic flow on the roads and maintains the associated Intelligent
Transport System (ITS) infrastructure. The ITS infrastructure spans over 161km of expressways and road tunnel systems, including the Kallang-Paya
Lebar Expressway (KPE), Central Expressway (CTE) and Fort Canning Tunnel (FCT). The ITS centre keeps a close watch on traffic flow using data gathered
by the various intelligent transport systems.

REGISTERNOW

Tel.: 4604 291 1500 Fax: +604 291 1599
Email: NorimanA@marcusevanskl.com

@vVans large scale events
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POST CONFERENCE WORKSHOP - DAY THREE

wednesday 11t april 2018
| PROJECT FINANCE AND PUBLIC PRIVATE PARTNERSHPS (PPS) |

PROJECT FINANCE AND PUBLIC PRIVATE PARTNERSHIPS (PPPS)

Session 1

Introduction to Project Finance and PPPs
Concept and forms of private involvement in road infrastructure projects
Gaining an understanding on traditional methods of financing
infrastructure projects
What is project finance? An introduction to project finance and its
basic principles
Private financing and PPPs- what are the different types and structures
of PPP and what is appropriate for each sector
PPPs in the international context: The most commonly practised
arrangements worldwide
New trends from UN Agenda: Impact investing and people first PPPs
for sustainable development

Session 2

Understanding Project’s Business Cycle

* Managing project’s business cycle from concept to delivery: The
gateway approach

e How to assess and prioritise public projects: Principles of economic and
financial analysis

® Projectassessment tools: Feasibility studies

Session 3

Setting up and Evaluating a Financial Model

e Exploring the role of financial modelling in project finance

¢ How to setup a financial model

¢ Financial indexes and their assessment

¢ How to evaluate the outcomes of a PPP - tailored financial model
L]

L]

PPP funding strategies
Commercial and islamic finance: How to combine different sources to
achieve the most effective funding structure

Session 4

Principles of Public Procurement
Contractual options for procuring public projects: TP, D&B, Concessions
and JVs
Economic vs. social infrastructure: Understanding between the
different PPP approaches
Project risks assessment and allocation

e Solicited vs. unsolicited proposal: How to pick the best PPP procuring
strategy

Session 5

Summary of Case Studies and Best Practices Worldwide

e Building on the lessons learned in failures and successes of previous
project finance transactions

o Discussing the differences and similarities in infrastructure subsectors

* Reviewing recent trends in project finance in infrastructure projects

Final Wrap-Up Discussion

An overview and discussion of how project finance facilitates private
capital investments and creates access to long term financing which

results in a robust and diverse pipeline of sustainable infrastructure.

Workshop Leader:

Alberto Germani, Director, PMF Project Management and Finance
PPP Team of International Expert Member, United Nations Economic
Commission for Europe (UNECE)

TRAINER

Alberto Germani, Director, PMF Project Management and Finance

PPP Team of International Expert Member, United Nations Economic
Commission for Europe (UNECE)

Alberto Germani is a chartered civil engineer with an MBA who carries
nearly 30 year of professional expertise in public infrastructure project
delivery, of which 20 years in PPPs and project finance projects matured in
government and private entities.Alberto is former member and chairman of
the PPP (Public-Private Partnership) Task Force by the Italian Ministry of the
Treasury. In this role, Alberto has lead the development of a large number of
PPP projects in various public service sectors, such as local transport systems,
highways, railways, the healthcare, water distribution, energy, totaling more
than 20 billion Euros of capital expenditure. Most of the projects are already
successfully completed and currently operational.

In 2009, he moved to the UAE to take on the role of PPP Advisor by the

Abu Dhabi Department of Transport, leading the team entrusted with the
bidding process of the 327 km-long Mafraq — Ghweifat Highway, a 30-year
3 billion USD investment road concession. While in the UAE Alberto has
been also responsible of 400 AED Million, 5-year concession contract with
Tadweer - Center of Waste Management for Abu Dhabi city municipal waste
collection and management.

He is currently Managing Director of PMF, an international engineering
consultancy specialized in worldwide PPP arrangements in public
infrastructure sectors. Since 2006 Alberto collaborates with United
Nations Economic Commission (UNECE) as member of its PPP Team of
International Experts headquartered in Geneva, Switzerland. His lecturing
activity includes running post-graduate courses on finance, engineering
and publicinfrastructure projects delivery organized by prestigious
academic institutions, public administration schools and training institutes.
Alberto is the author of articles and essays on project finance published by
international specialized press and sits as Member of the “European PPP Law
Review" Editorial Board, published by editor Lexxion, Berlin (Germany).

BENEFITS OF ATTENDING THE WORKSHOP

® Gain comprehensive knowledge of financial and economical approaches
to public projects
Understand key requirements for private capital involvement in funding
publicinfrastructure projects
Assess the different types of contractual options for procuring public
projects and discuss the advantages and disadvantages
Delve into the principles of structuring financial models for PPPs and
evaluate the outcomes correctly
Learn from successful examples of projects worldwide in the field of
infrastructure projects

SCHEDULE

0830 Registration and morning coffee

0900 Workshop commence

1030 Morning coffee and networking break

1045 Workshop re-commence

1215 Networking luncheon

1330 Workshop commence

1500 Afternoon refreshment and networking break
1515 Workshop re-commences

1700 Workshop concludes

evans would like to thank all the world-leading visionaries, solution
providers, associations, operators, end-users and delegates who have
contributed to and supported the evans 4th Annual Roads &
Highways conference. \We would particularly like to mention our speakers
for their help in the research behind the event and also our sponsors for their
continued support and commitment. On behalf of marcusevans we hope
you have a rewarding, enjoyable and productive time. We personally look
forward to meeting you all and working with you at our future Large Scale
Events planned in 2018. See you in April!

REGISTERNOW

Tel.: 4604 291 1500 Fax: +604 291 1599
Email: NorimanA@marcusevanskl.com

@vVans large scale events
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MORE ABOUT THE EVENT

WHY YOU CANNOT MISS THIS EVENT

Roads and highways are of vitalimportance in order to make a nation growand
develop. Roads open up more areas and stimulate economic and social development
by improving commute for citizens. Congestion is a major source of frustration for
road users and has worsened over time in most cities in Asia. Therefore, itis now the
time to redefine Asia’s infrastructure through the creation of new designs of roads
and highways for 2018 and beyond. It is crucial for governments to step up their
investment in this sector to augment socioeconomic growth. Rapid developmentin
roads and highways can contribute to significant growth and improve productivity.
Allstakeholders need a better understanding of the challenges, opportunities and
risks related to infrastructure investment, how to integrate technical knowledge

to construct projects and managerial knowledge required for the effective
implementation and execution of large scale projects.

4th Annual Roads & Highways will create a one stop shop for all
stakeholders to discuss and deliberate on the challenges facing them and
brainstorm innovative ideas by generating sustainable practices that are proven
in the development of infrastructure. This highly-interactive and information
packed event will highlight case studies on all aspects pertaining to roads and
highways from design & development, engineering, funding, road safety, smart
mobility, new technologies to maintenance from some of the finest and at the
same time provide an excellent networking platform for the public sector, global
professionals and industry leaders who are all directly involved with the growth
and development of road infrastructure, enabling countries to take themselves
to the next stage of development.

Follow your own agenda with a choice of the following streams
over two days:

Stream I: Design, Development & Planning

Stream II: Road Engineering, Maintenance & Technologies

ATTEND THIS 4TH ANNUAL ROADS & HIGHWAYS
CONFERENCE AND GAIN INSIGHTS INTO

Re-defining infrastructure through the creation of new designs of roads
and highways

Emphasising best practice strategies and techniques to reshape the
urban landscape

Leveraging traffic management systems to improve levels of safety
Establishing a robust asset management system to effectively manage
road assets

Exploring innovative project management techniques for cost
optimisation and effective delivery

Improving the current road infrastructure management framework and
approach through a well planned strategy

Enhancing communication networks to improve traffic flow and congestion
Networking opportunities to share and experience new and sustainable
roads and highways engineering ideas

TESTIMONIALS

Provision of event materials, content and speakers were good.

Asst Vice President, Asset Management, Manila North Tollways

The speakers managed to deliver the message

effectively well. It was a great event to build contracts for

knowledge & business.
Senior Engineer, LTA Singapore

Ways to achieve more forgiving highways.
Manager, Projects, Maldives Road Development Corporation Ltd

The workshop was very informative and well planned
that shed light on a lot of areas in planning, supervision

and construction.
Resident Engineer, Ngandu Consulting

Refreshment - good; Programme schedule —excellent.
Civil Engineer- Roads, JKR Sarawak

WHO SHOULD ATTEND

Director Generals, Mayors, Municipal Councillors, Commissioners,
Presidents, Chairmen, CEOs, CMOs, COOs, CFOs, ClOs, MDs,
Country Managers, General Managers, VPs, Directors, Regional

Managers and Division Heads of:

e Tolling and Concessions

e Infrastructure Planning / Road
Planning
Operations and Maintenance
Information Technology
Development
Quality and Process Improvement
Asset Management
Engineering
HSE
Project Management
Finance, Economics and Accounts
Revenue Management
MRO
Government Relations
Communications
Marketing and Sales
Regulatory and compliance
Human Resource, Training and
Development

From and including

e Government Agencies — Federal,
State & Local Councils
Policy Makers
Road Planning Departments
Ministries and / or Departments,
Municipalities of Finance
Road and Highway Regulators
Road Safety Associations
Ministries and /or Departments,
Municipalities of Transportation
Private Sectors
Road Operators / Developers
Ministries and /or Departments,
Municipalities of Public Works
Road Planning, Design &
Construction Companies

Secondary Market

e Engineers Consultants and
Contractors
Turnkey / Technology Solution
Providers
Cement, Steel and Concrete
Suppliers
Access Control, Surveillance and
Security
IT, Computing and Software
Lighting Solutions
Parking
Photo Enforcement
Project Management and
Consultancy

e Road Marking

¢ Intelligent Transportation Systems

Roads and Highway Projects
Transportation

Project Development

Legal, Contracts and Procurement
Asset Integrity and Reliability
Management

Strategic Planning and
Development

Design

Infrastructure Risk Management
Commercial / Distribution /
Marketing

Internal Audit

Safety and Security

Corporate Planning and Strategy
Business Development
International Affairs

Shared Services

Urban Planners, Designers and
Developers

PPP / PFl Units / Economic
Planning Units

Highway Infrastructure,
Construction and Maintenance
Tunneling and Tunnel
Maintenance

Banks, Financial Institutions,
Institutional Investors
Multilaterals & Specialised
Agencies (UN Projects Office, WB,
ADB or USAID funded projects)

Safety and Work Zone Accessories
Static and Electronic Signage
Testand Measurement

Tolling and Payment Systems
Traffic Management

Traffic Signal Pre-emption

Fleet Management, Positioning
and Tracking

Detection, Classification and
Vehicle Counters

Bridge Building, Maintenance and
Management

Weather Management and
Information Systems

BUSINESS DEVELOPMENT OPPORTUNITIES

Does your company have services, solutions or technologies that the
conference delegates would benefit from knowing about?

If so, you can find out more about the exhibiting, networking and branding

opportunities available by contacting:

Mark Christopher on +91 22 6167 9600 or

email MarkC@marcusevansin.com

REGISTERNOW

Tel.: 4604 291 1500 Fax: +604 291 1599
Email: NorimanA@marcusevanskl.com
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