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Contractual Complexity
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Technical Complexi

« Multiple Disciplines
« Multiple Interfaces

 Shared Spaces
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Building Two Railways

Physical Digital
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Key Characteristics

The Environment T I

A defined end-game for data P W
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Planning Data Needs

——

Crossrail

* Plan your information needs through the
life cycles e.g. the CRL data store
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Project Delivery Originally
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Role of Crossrail — Enabler of BIM

Embracing new technologies:

... the process of generating and
managing building information

\ during its life-cycle.
Systems |

\\Engineer ) = \ Engineer / .. model-based technology linked
: Z . ‘ ’ with project information databases.

...a common data environment.

Construction
Manager /
\.

\
Facilities
\ Maintainer//




BS1192 informed Data Environment Crossrol

ed copy:Cross Rail, 04/03/2010, Uncontrolled Copy, © BSI

Licens

BS 1192:2007

BRITISH STANDARD

Collaborative production
of architectural,
engineering and
construction
information —

Code of practice

1CS01.100.30; 35.240.10

—_—
-

British Standards

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

BS 1192

The methodology for managing the
production, distribution and quality of
construction information throughout the
project life-cycle and supply chain.

PAS 1192-3:2014

Specification for information management
for the operational phase of assets using
building information modelling

bsi.




Process
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Graphical / Non-Graphical Models

A
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* Information

« Data environment

« Data integrity

» Collaboration

« Technology

» Asset life-cycle

* New processes

* New project culture
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Data Models

Importance

3D Models

Operate &
Maintain

Concept Design Construct  Commission



“The End in Mind”

Starting with the
end in mind.......

Our problem in
Crossrall

——

Crossrail
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Data Centric in Operations & Maintenance ﬁ

Network
Users Rail

Applications

ol

CRL Data hub
& Reference Library

Local
Authorities @

Fire
Brigade
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Crossrail

Information Applications

Contract Trending

GIS Document Asset Technical Contract Cost MC hanget
Control Inventory Admin Finance & Control anagemen
Admin
N - J
V

Information for Operation & Maintenance

— i
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Information for Building the Railway




Information Applications

Stand-alone applications

GIS Document

Control

Linked Databases

Asset
Inventory

Technical
Admin

Reporting via Data Warehouse —

B
Direct Reporting

Main Information Database
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Crossrail

Cot Change

Management
Cunrol g




Master Data Management Crossra
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BIM in Planning Crossrol
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BIM in Action - Planning e
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BIM in Action - Design

‘ Crossrail \

Greater Visibility of Design
Improved Collective Understanding
Managed Design & Clash Detection
Early Conflict Mitigation
Automated CAD Quality Assurance
Managing Processes

Collaborative model use e.g. SMART Board

BS1192 Workflow using ProjectWise
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BIM in Action - Construction

Improved Understanding
Demonstrating Readiness to Dig
Health and Safety

Improved Interface Management
Augmented Reality

Virtual Reality

On-Site Document Verification R

¥
Field Supervisor - EDMS in the fieldg} B«

Mobile GIS .

Contract Performance Analysis  ° /\ccess up-to-date inform times

* GIS + models + documentation +« Common understanding

=
=
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Structured Information
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Information Handover Principles

Crossrail
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Maintenance Concepts
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Information Engineering: Benefits

* 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)



Non-Financial Benefits ﬁqossrail

These include:

€ Safety

Better understanding of construction
through visualisations, by combining 2D
and 3D

€ Ctfficiency
Reduction in waste through model clash
detection

@ Effectiveness

Always the most up-to-date information
from an integrated single source of truth




Cost and Time Savings e

CAD User Management Tools

Customised CAD Workflow to BS1192
CAD QA Customisation
Smart Design

Risk Reduction with 4D

Risk Reduction — Concreting Train

GIS
- C
Common Data Environment EfficiencieAﬁ



Lessons Learned... the hard way!

* Key principles:
— Treat data as a valuable resource! (owned by the ciient)
— Establish your requirements (at business and project level)
— Structure data with the end-use in mind
— Good asset breakdown structure & classification
— Use relational databases
— Become data-centric (the CDE)

* Beware (or mindful of): -
— Data interoperability (ve prescriptive!) g, e s

Documentation -
Relational Database)

— Being led by IT! T 20 modes

s oemmeey

— People don’t like change! T =



Crossrail in Numbers

£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

It would all be much harder without BIM!






