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Digital Strategy
and Organisation

Determine performance goals and identify digital tools to achieve them
Analyze current IT systems, identify gaps and set timelines to resolve

Source: McKinsey & Company — New Age of Engineering and Construction Technology
Bentley

3 | WWW.BENTLEY.COM | © 2018 Bentley Systems, Incorporated



Oregon
Department
of Transportation




Oregon Department of Transportation — United States
TransInfo — A CDE for Transportation

Oregon
Department
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Digital Strategy
and Organisation

Determine performance goals and identify digital tools to achieve them
Analyze current IT systems, identify gaps and set timelines to resolve

Turn Projects in
to Test Labs

|dentify potential use cases and launch tool pilots during projects
Measure KPI’s, celebrate success and learn from failures

Source: McKinsey & Company — New Age of Engineering and Construction Technology
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Digital Strategy
and Organisation

Determine performance goals and identify digital tools to achieve them
Analyze current IT systems, identify gaps and set timelines to resolve

Turn Projects in
to Test Labs

|dentify potential use cases and launch tool pilots during projects
Measure KPI’s, celebrate success and learn from failures

Let Data Lead
the Way

Revise fundamental business processes to support digital solutions
Simplify the process for piloting and digital solutions

Source: McKinsey & Company — New Age of Engineering and Construction Technology
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Network Rail — United Kingdom

RIGHT WORK
RIGHT PLACE
RIGHT TIME
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Network Rail — United Kingdom NetworkRail
Linear Asset Decision Support (LADS)

Outcomes

improved planning and maintenance
better decisions in the office and in the field
objective of saving GBP 125 million by March 2019
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Digital Strategy
and Organisation

Determine performance goals and identify digital tools to achieve them
Analyze current IT systems, identify gaps and set timelines to resolve

Turn Projects in
to Test Labs

|dentify potential use cases and launch tool pilots during projects
Measure KPI’s, celebrate success and learn from failures

Let Data Lead
the Way

Revise fundamental business processes to support digital solutions
Simplify the process for piloting and digital solutions

Increase
Investment

4 Contemplate M&A deals with technology companies
|dentify potential investment partners

Source: McKinsey & Company — New Age of Engineering and Construction Technology
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Connected Data Environment
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OpenRoads

From Conception through Construction
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OpenRoads
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AssetWise ALIM now provides powerful Network Management and Linear Referencing Capabilities
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Outcomes:

3D Collaborative design workflow

Reduced rework, optimized information sharing
! CNY 2.2 million reduction in costs
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AssetWise ALIM provides effective date capabilities to view information as it existed at any point in time



Connected Data Environment e Qs Digital Components
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Digital Context

Stakeholders, Disciplines, Data,
and Applications

AssetWise: Ensuring Safe,
Reliable, Compliant, and
Cost-effective Operations

OpenRoads: Conception
Through Construction
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Depots &
Stabling

Railway and

Tunnel Systems : Fire Detection Station

Tunnel Ventilation

Smoke Extract Ventilation

Traction Power &
Overhead Line s
Equipment i ‘ Station Lighting ‘ ‘ Signage ‘

Passenger %

Station Systems

Automatic Fare
Collection

Signalling

Information

Lifts & Escalators

Paddington 2] :
Station Management
Systems

Communications
& Control

LV Power

Station HVAC

Help Point

Station Cable
Management System

Platform Doors

Rolling Stock

* Emergency
: | Walkwa

| Track Systems
Pumped Drainage
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Fire Main

Station Cable
Management System

Under Platform Services Area

Pump Pumped
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Design Running
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Inception | IREsERY(eE Operation & Retire &
Maintenance Replace

Transfer

in Service

Need / Output Develop
Definition Remit
Functional
Specification
Preliminary Test
Design Running
Detailed Testing &
Design Commissioning
Manufacture,
Install & Build

Systems Engineering Methodology
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Progressive Assurance Operational Assurance

OpenRail Connected Data Environment
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Connects stakeholders, disciplines, data and applications

Digital Components and Workflows
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Conceptual Detailed Station Construction Completions Safety and Asset Asset
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OpenRaill

Operational Analytics

From Planning to Performance
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Components Center




OpenRaill

ConceptStation

From Planning to Performance



% OpenRail ConceptStation

CONNECT Edition




Need / Output Develop
Definition Remit

Functional
Specification

Systems Engineering Methodology

\'I
Ii'\

Digital Components and Workflows

Conceptual Detailed
Design Design

Preliminary
Design

Inception FllisEavleE

Detailed
Design

Station
Design

Progressive Assurance

Manufacture,
Install & Build

<% OpenRail

Construction Completions

OpenRail Connected Data Environment

Components Center

Test
Running
Testing &
Commissioning

Operation & Retire &

Maintenance Replace
Transfer
in Service

Safety and Asset Asset
Compliance Reliability Performance

Operational Assurance




Need / Output Develop
Definition Remit

Functional
Specification

Inception | IREsERY(eE Operation & ——
Maintenance Replace
Transfer
in Service
[ Preliminary ]¢'>

Test
Design Running
Detailed Testing &
Design Commissioning
Manufacture,
Install & Build

Systems Engineering Methodology

' @
S V 4
_O_ A
I'\

Digital Components and Workflows

<% OpenRail
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Design Design Design P Compliance Reliability Performance
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OpenRail Connected Data Environment

Components Center




OpenRaill

Designer

From Planning to Performance
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OpenRaill

AECQOsim Station Designer

From Planning to Performance






OpenRaill

BIM Review

From Planning to Performance



BIM REVIEW
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m $ PanView Window Area

Select item with mouse click or tap.
Select multiple items by holding down
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OpenRaill

Operational Analytics

From Planning to Performance






Stakeholders, Disciplines, Data,
and Applications
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WA\ | | |
‘ @ Streamlined Project Delivery

Digital Components

=

Digital Workflows

Compliance and Assurance

Increased Asset Performance




Crossrail Limited
London, UK

High Speedi2 Delta Junction
Birmingham, UK

Northern Rail Extehsion :
Alaska, US

Hyderabad Metro
Hyderabad, India

Stockholm Metro Extension
Stockholm, Sweden

High Speed Rail Denmark
Copenhagen, Denmark

Network Rail = LADS
London, UK

Bond Street to Baker Street
London, UK
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New York MTA

New York, US

Union to Oak CIiff Streetcar
Dallas, US

South Morang Rail Exten5|on

Melbourne, AUS

Utah Transit Authority
Utah, US

Hyderabad Metro
Hyderabad, India UK

ey
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Iannlng to
Performance

From

Cahfornla nghspeed Rall Dali to Ruili Railway
California, US China

Expo 2020

Dubai, UAE

KVMRT SSP Line

Malaysia

Gautrain
Johannesburg, SA

Nagpur Metro ,
Nagpur; India

Bentley



Deliver Different Outcomes
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