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4   

37 upgraded or new stations 
 

42km of tunnel under London 

 

19 boroughs passed through 

5 main tunnel drives 

1 World Class Railway 



2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Main Construction Works 

Bill 

Funding Land & Property Acquisition 

Enabling Works 

          Rolling Stock and Depot – Spec, Procure, Build  (CRL) 

Engineering Design 

2018 

Testing / Commissioning 

Systems Installation 

Trial Operations/ 
Staged Opening 

2019 

Central Section Works Tunnelling & Stations 

Tunnels & Station Procurement 

Sys. Procurement 

Programme Programme



Contractual Complexity

•  34	Enabling	Works	Contracts	

•  23	Design	Contracts	

•  45	Delivery	Contracts	

•  14	Others	



Technical Complexity

•  Multiple Disciplines 

•  Multiple Interfaces 

•  Shared Spaces 



What is BIM? 



Building Two Railways

Digital Physical 



Key Characteris=cs

The Environment 

•  A defined end-game for data 
–  Information requirements set out 
–  Classifications and data structure 
–  Procurement critical  

 
•  A Common Data Environment (CDE) 

–  EDMS and ECMS 
–  Used by everyone 
–  Owned and managed by the Client 

 
•  BS/PAS 1192  

–  Roles, deliverables and processes 



•  Plan	your	informa@on	needs	through	the	
life	cycles	e.g.	the	CRL	data	store	

Planning Data Needs…..
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A reminder of 
the old world…

Project Delivery Originally



Embracing new technologies:
… the process of genera=ng and 
managing building informa=on 
during its life-cycle.

… model-based technology linked 
with project informa=on databases.

…a common data environment.

Role of Crossrail – Enabler of BIM
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BS 1192 
The methodology for managing the 
produc=on, distribu=on and quality of 
construc=on informa=on throughout the 
project life-cycle and supply chain. 

BS1192 informed Data Environment



Assessment	
and	need	

Procurement	Post-contract	
award	and	
mobilisa4on	

Produc4on	
Maintenance	

and	use	

Requirements 
 
•  Fully described 
•  Life cycle 

Process



Graphical / Non-Graphical Models

•  Information  
•  Data environment 
•  Data integrity 
•  Collaboration 
•  Technology 
•  Asset life-cycle 
•  New processes 
•  New project culture 



Network	Rail	 LUL	at	TCR	LUL	RfL	

Documentum	
eB	&	

SharePoint	

Ellipse	6	/	8	
(Na@onal		

Records	Group)	

LiveLink	
CS10																																				CS9.7.1																																						(?)	

Maximo	7.5	
(Plus	TubeLines	

add-ins)	
Ellipse	6.3	 LUL	

Maximo	

Various	 ESRI	(t.b.c.)	 Intergraph	 Intergraph	

ProjectWise	 ProjectWise	 ProjectWise	 ProjectWise	

Document	Management	

Asset	Management	

GIS	

CAD	Management	

Crossrail: Common Data Environment 

eB	 ProjectWise	 ESRI	

Data	Mapping	
&	Interfacing		

Starting with the 
end in mind……. 
 
 
Our problem in 
Crossrail  …….à 

Challenge of data 
alignment  & 
interoperability! 

“The End in Mind”



Becoming Data-centric 
Network 

Rail 

LUL 

RfL 

TfL 

Local 
Authorities 

Utilities 
Fire 

Brigade 

Data Centric in Opera=ons & Maintenance



Contract	Trending	

Cost	&	Schedule	Integra4on	

Risk	&	Change	Integra4on	

Commercial	Assurance	Technical	Assurance	

Information for Operation & Maintenance 

Information for Building the Railway 

Informa=on Applica=ons
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Linked Databases 

Stand-alone applications 

Direct Reporting 

Reporting via Data Warehouse 

Informa=on Applica=ons

Main Information Database 



Master Data Management Master Data Management



BIM in Planning 



Information in Project Delivery BIM in Planning



Information in Construction BIM in Ac=on - Planning



BIM in Design 



BIM in Ac=on - Design

•  Greater	Visibility	of	Design	

•  Improved	Collec@ve	Understanding	

•  Managed	Design	&	Clash	Detec@on	

•  Early	Conflict	Mi@ga@on	

•  Automated	CAD	Quality	Assurance	

•  Managing	Processes	

•  Collabora@ve	model	use	e.g.	SMART	Boards	

During concept, design and construction Crossrail has 
kept it’s client informed through a myriad of rich 
visualisations. 
 
Delivering value to the client by creating collaborated, 
federated information models. 



BIM in Construction 



BIM in Ac=on - Construc=on

•  Improved	Understanding	

•  Demonstra@ng	Readiness	to	Dig	

•  Health	and	Safety	
•  Improved	Interface	Management	

•  Augmented	Reality	

•  Virtual	Reality	
•  On-Site	Document	Verifica@on	

•  Field	Supervisor	-	EDMS	in	the	field	

•  Mobile	GIS	

•  4D	Modelling	/	Scheduling	

•  Contract	Performance	Analysis	

Emergency Planning: 

•  Coordinating emergency services 

•  Live feeds to mobile control centres 

•  Access up-to-date information 

•  GIS + models + documentation 

Benefits: 

•  Better coordination 

•  Better decision-making 

•  Swifter response times 

•  Common understanding 

BIM information linked Smart Boards for Health and Safety 

Measuring BIM performance for Collaborative Improvements 



BIM in  
Operations &  
Maintenance 



Assets	

Structured Informa=on



Common	Data	
Environment	
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Contract	Templates		for	each	facility	

LUL	
Informa4on	

Element:		
CWF	Element:		

CH	Element:		
Woolwich	

RfL		
Informa4on	

How we are handing 
over the CDE from 
Capex into Opex.. 

Informa=on Handover Principles



BIM in Ac=on – Opera=ons and Maintenance

•  Maintenance	Concepts	

•  Augmented	Reality	

•  Virtual	Reality	
•  GIS	linked	to	Maximo	

•  Digital	Processes	Drive	Visibility	
•  Digital	triage	of	Faults	
•  Virtual	Maintenance	

•  CDE	underpinning	O&M	

Reducing OPEX costs through preventative maintenance 

Existing 3D models and BIM brought 
together with real time state information 
and work instructions 

Improving understanding Design is what’s 
wanted Showing how things fit together 

•  Performance monitoring → predictive and risk-based 
maintenance 

•  Sensors and control systems alert faults 
•  BIM model visualisation allows remote diagnostics and review 

•  Immediate	capture	and	recording	of	informa@on	at	the	
point	of	fault	or	incident	allows	visualisa@on	to	railway	
opera@ons	



Return on Investment 



•  The direct benefits we have delivered include: 
•  Reduced wastage (minimising clashes) 

•  Improved efficiencies (faster collaborative approvals) 

•  Reduced information loss (using only the most recent document/
drawings) 

•  Improved safety (model visualisations leading to better awareness) 

•  Reduced programme risk (through 4D analysis) 

•  Improved performance (linking models into GIS mapping) 

•  Collaborative model transfer from designer to contractor 

•  Innovative asset management (linking models directly to our asset 
database) 

Informa=on Engineering: Benefits



These include:

Safety
Be]er understanding of construc=on 
through visualisa=ons, by combining 2D 
and 3D

Efficiency
Reduc=on in waste through model clash 
detec=on

Effec=veness
Always the most up-to-date informa=on 
from an integrated single source of truth

Non-Financial Benefits



•  CAD User Management Tools 

•  Customised CAD Workflow to BS1192 

•  CAD QA Customisation 

•  Smart Design 

•  Risk Reduction with 4D 

•  Risk Reduction – Concreting Train 

•  GIS 

•  Common Data Environment Efficiencies 

Cost and Time Savings 

Time Saved 
10 CAD Support days per month 

 

Individual CAD Managers can control 
security permissions instantly to their users 

Time Saved 
Average 26 man days a month 

per contract 

PDF ‘Check’ print - 
created automatically 

 

 
PDF ‘Final’ print - 
created automatically 

 

 
PDF ‘For 
Construction’ print - 
created automatically 

 

 Time Saved 
50 man days per month 

 

Automatically checks – 

Global Origin | Working Units | Levels 

View Attributes | Reference Files | Tag Sets 

• Efficiencies 
• Single Portal 
• 15% reduction in time spent 
looking for information 

• Safety 
• Right Information at the right time 
• Mobile GIS 

• Infrastructure Managers 
• Know not just what but where 
• Spatial Relationships 
 

 

Time Saved 
5000 man hours over 12 months 

Cost of CRL Records Store 
 
Licensing, hosting etc:   £0.6m 
One-off cost of creating workflows etc. in 
2010/11 = £3m 
 

Project software Costs saved per annum: 
 
Document Control   £1.5m 
NEC Contract administration  £1.5m 
Project Technical Requests  £1m 
Asset Inventory Management  £1m 
Snagging    £0.5m 
 
Total p.a. = >>£5m 

 (Note: Indirect benefits give £££) 



•  Key	principles:	
–  Treat	data	as	a	valuable	resource!	(owned	by	the	Client)	
–  Establish	your	requirements	(at	business	and	project	level)				
–  Structure	data	with	the	end-use	in	mind	
–  Good	asset	breakdown	structure	&	classifica@on	
–  Use	rela@onal	databases		
–  Become	data-centric	(the	CDE)	
	

•  Beware	(or	mindful	of):	
–  Data	interoperability	(be	prescrip@ve!)	
–  Being	led	by	IT!	
–  People	don’t	like	change!	

Lessons Learned… the hard way!



Crossrail in Numbers

It would all be much harder without BIM! 

£14,800,000 Cost 

2,054,100 e-Documents stored – so far! 

1,000,000 Assets to be Tagged 

301,147 Drawings – so far! 

8,250 Individual Document users – so far! 

650 CAD users – so far! 

25 Main Construction contracts 

8 Main Design contracts 

2 Future Infrastructure maintainers 

1 Crossrail 



Thank You! 


