


HS2’s approach to BIM and Beyond…



Britain’s New High Speed Railway

HS2:
the new backbone of Britain’s

rail network



HS2’s Timeline



Fast, Frequent & Reliable



National College for High Speed Rail 

Doncaster
campus

Birmingham
campus

The National College for High Speed 
Rail will attract new talent and

train the existing workforce with
over 1,000 graduates a year



Building HS2



HS2 – A Complex System

Control Systems 
(ETCS 2)

Power

Structures 
(Tunnels, 
viaducts, etc)

Track (Slab / 
ballast)

Noise Mitigation

Communications (GSM-R)

High Speed 
(360+Kph)

Foundations/ 
Earthworks / 
Landscaping



Phase 1 Statistics

400 
BRIDGING STRUCTURES

140
CUTTINGS/ 

EMBANKMENTS

20
TUNNELS

4
STATIONS

5
DEPOTS

9000+
GROUND 

INVESTIGATIONS



Asset Management & Passenger Experience 



What does BIM mean to HS2?

Whole Life Cycle Management

Data Authoring

Data Capture
Geospatial Analysis

Data Visualisation

Computational Analysis

Virtual Simulation

Digital Fabrication

Mobile technology

Data Exchange Protocol

Data Standards & Metadata

Information Requirements

Common Data Environment

Collaboration Process

Data Exchange Points

Data Format

Security

Contractual Agreements

Prequalification Questions

Invite to Tender

3D (Design), 4D (Time), 5D (Cost)
6D (Carbon)

Governance

Provenance

Assurance

Mobility

Inception  |  Design  |  Build  |  Operation & Maintenance  |  Decommission



Information Types



Vision: The Virtual Railway

A systemic and temporal digital 
representation of the physical and 

operational railway, along with information
on its functionality and utilisation through an 

integrated environment in which high 
quality, reliable and accurate graphical and 

non-graphical data is made available to 
everyone through an appropriate, secure,

role-based, user-focused interface for 
exploitation.



HS2 – System of Systems

Track

Noise

Comms

Earthworks

Structures

Control

Systems

Power

Train EMC



A Systems Engineering Approach

System Capability &
Performance 

Requirements

System Functional
Design

Sub-System
Behavioural 

Design

Detailed Design with High Fidelity + 
Credibility + Optimisation  

System Integration
& Testing

Virtual System 
Integration

Virtual Sub-System 
Integration

HS2 

Supply Chain 

V&V

V&V

V&V



Where Systems Engineering meets BIM!



Object-oriented System/Asset Breakdown



Asset Information – the heart of the Virtual Railway



Integrated Information Environment or the CDE

A
R



Integrated Information Environment or the CDE

A
R

e
B



Integrated Information Environment or the CDE

e
BA

R

gViewer



Integrated Information Environment or the CDE

e
BA

R

gViewer

3D Viewer



Integration with Time (4D)



Integration with Cost (5D)



Integration with Health & Safety 



Common Data Environment (CDE)

25Tb
technical data

0.6bn
spatial records

835
primary assets

923,678
design/CAD models

DATB KinoDB - AIMS

ESRI ArcGIS & gViewer

Bentley ProjectWise



CDE – Client vs. Contractor 

CDE Integrated Information Exchange Hub
- enhance integration functionality

eB Project Wise AIM GIS

HS2 HS2 hosted HS2 Hosted HS2 Hosted HS2 hosted

Tier 1 Tier 1 chosen 
system

Tier 1 chosen
system

Tier 1 chosen
system

Tier 2

Tier 3

Tier n
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Tier 1 chosen 
system



BIM Strategy



Our expectations from the Supply Chain

HS2 Supply ChainExternal

Management 
Committee 

Executive 
Committee

Phase 1 Board

BIM Strategy 
Steering Group

Phase 1 BIM 
Implementation 

Group

O&M BIM 
Working Group

BIM Advisory 
Group

BIM Champions
EWC BIM 

Community
MWCC BIM 
Community

Phase 2 BIM 
Implementation 

Group

Phase 2 Board

BIM ChampionsBIM Champions

Cabinet Office / 
UK BIM Task 

Group



BIM Upskilling Portal

www.bimupskilling.com What does BIM mean to HS2?

HS2 (Internal), 313
, (19%)

Tier 1 Contractors, 
350, (21%)

Strategic / 
Regulated, 43, (3%)

Other parties, 955, 
(57%)

BIM Upskilling Platform: Total Numbers of Registered 
Users Oct 17- (1661)

HS2 (Internal)

Supply chain (Tier 1
contractors)

Strategic and Regulated
Bodies  e.g.DfT, NR, EA,
CrossRail

http://www.bimupskilling.com/


High Expectations on BIM

“BIM is our lifeblood…. Our 
central nervous system”

Professor Andrew McNaughton 
Technical Director, HS2 Ltd



Benefits to HS2



Benefits Identification & Mapping

C
o
n
ce
p
t

D
es
ig
n

C
o
n
st
ru
ct
io
n

O
p
er
a
ti
o
n
s

Cash

Safety

Performance

Reputation

Benefit: 
Decreased 
Construction 
Capex
Benefit Owner: 
HS2
Asset:  Tunnels
Stage: Design

Benefit: Increased 
safety on site
Benefit Owner: 
Contractor
Asset: Stations
Stage: 
Construction Benefit: Increased 

stakeholder 
confidence
Benefit Owner:
HS2
Asset: 
Civils

Capability or 
Enabler

Resulting Change Outcome Benefit
HS2 Strategic 

Goals



BIM Performance Indicators & Reporting 



End State Objectives 

2026

2025

2024

2023

2022

2021

2020

2019

2018

2017

• Seamless handover of a precise, verified, representation 
of assets from Construction to Operations & 
Maintenance

• Fully functional and integrated Asset Management 
System

• Transition from reactive to predictive maintenance 
supported by a ‘Virtual Railway’



Delivering high performing Assets

“A digital representation of the 
physical and operational railway 
to provide the link between the 

virtual and real world, potentially 
in real time” 

2026

2025

2024

2023

2022

2021

2020

2019

2018

2017



Smart City & accurate Real-Time asset Information 

HS2 
Asset

HS2 Asset

Weather 
Forecast

“Big Data” 
Analytics

Vibration

Wear

Water 
Levels

Performance 

Performance 

Other Transport 
Providers

HS2 
O&M

Passenger 
Data

Other Digital 
Twins

Smart 
Cities



Construction - As-Built

2026

2025

2024

2023

2022

2021

2020

2019

2018

2017

• Laser scanning to validate as-built asset

• Comparison to 3D design model

• Process could be used to assess progress against 
construction schedule



Design & Construction

2026

2025

2024

2023

2022

2021

2020

2019

2018

2017

• Right First Time
Asset Data

4D / 5D

Prefabrication / 
3D Printing

H&S Linked 
Data

Progress Data

Environmental 
Linked Data

Simulations

Multidisciplinary 
Interface Mgmt

Sustainability 
Data Westgate Vent Shaft

Technical 
Assurance

Cross-Contract 
Integration



Hybrid Bill

2026

2025

2024

2023

2022

2021

2020

2019

2018

2017

• Support engineering and 

environmental activities (including 

prototyping a ‘digital 

Environmental Statements’)

• Undertaking improvements to 

data processes and assurance

• Improving how we use information 

and technology to engage with 

stakeholders



Lessons Learnt from Crossrail

Recommendations
• Treat data as a valuable resource (owned by the 

Client)
• Establish your data requirements (at business 

and project level)
• Structure data consistently and with the end-use 

in mind – from the start
• Use relational databases – from the start
• Become data-centric

Beware (or mindful of)
• Data interoperability (be prescriptive)
• Being led by IT
• Change control and change management



Cost of poor Information Management?

• Cost the UK public sector some £21 billion in missed opportunities – Capegemini 2008

• Poor information quality costs organizations 10-20% of operating revenue -
Association for Information and Image Management 2010

• In Rail & Construction specifically, waste at 10-20% due to information that is 
invariably inaccurate, ambiguous and incomplete - Construction Project Information 
Committee 2015

• Gartner (2010) estimates that data quality effects overall labour productivity by 20%, 
in contrary 40% of all business initiatives failing to achieve their targeted benefits



Summary: Enterprise-wide Data Management 

Information 
Access

• Access to latest & up to date information

• A consolidated single view of project & asset data

• Different data types/formats 

Information 
Quality

• Standardisation in data format & coding structure

• Data validation and integrity

• Data analysis & reporting across multiple data-sets

Master Data 
Management

• Control data flow throughout the business

• Avoid duplication of data in multiple systems

• Centralise the management of information

D
at

a 
G

o
ve
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ce



A few challenges…

• Digital transformation in a very traditional industry 
• Data exchange and interoperability in a multi-vendor 

environment
• Coordination and integration of such complex interfaces 
• Object-oriented approach… modelling the data
• Capability and competency of the supply chain 
• Data integration, exploitation, analysis & visualisation
• Focus on data to deal with technology obsolescence  



Closing Remarks

We have entered the age of data… But more information doesn’t mean more informed!

Industrial 
Revolution

Mass 
Production & 
Automation

Intelligence 
Revolution/ 
Cyber Physical 
Systems

Smart companies:
• Treat data as a business asset
• Take a strategic stance on data 

management 
• Identify data asset owners
• Use technology to leverage data
• Prioritise Master Data 

Management
• Catalogue data
• Establish data Governance
• Apply data mining to drive 

business efficiency 



Sonia Zahiroddiny


