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» Briefly set the scene...
» What BIM in Crossrail currently looks like

» Summary
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» £42bn boost to
economy

» Connect Heathrow
with the West End,
the City and Canary
Whaurf

» Support London as
a leading world city

» Generate
thousands of jobs
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4 Decreasing journey times

Current Crossrail
journey time  journey time

55 minutes

35 minutes

55 minutes

40 minutes

30 minutes
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4 Crossrail Funding - £14.8bn

C TfL Funding 0 e

DfT Funding D

Developers Contribution
(E£300m) BAA Plc (£230m)
ColL (£250m)

Community Infrastructure

Levy DfT Grant
(£300m) (E4.7bn)

< >

GLA
(BRS Borrowing and direct
contribution: £4.1bn)

£7.15bn Sponsors Funding Account £5.2bn

e Other funding N
£2.45bn

N Network Rail ONWs

TFL Core Contribution , (£2.3bn)
(£1.9bn)
Crossrail
Other income including CoL
—  Voluntary Contributions
Sale of Surplus Land and (E250m)
Property (£545m)

N Other residual costs

K j (-£100m)
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2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 | 2018 | 2019

Bill
I

Funding Land & Property

Acquisition

Engineering Design

-

Tunnels & Station

Procurement
I S

. Enabling Works
I E—
Collaborative production
of architectural,

e Central Section Works Tuinelling & Stations
information —
Code of practice

I S N S S S
Sys. Procurement Systems Installation
- rrr 7 1 1 1

Rolling Stock and Dep¢t — Spec, Procure, Build (CRL)

I
Testing /
Commissioning

Trial Operations/
Staged Opening
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4 Crossrail and BIM...
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4 Building Information Modelling:

4 Creating the “virtual” Crossrail

5 - LU existing station
. 2Py 3
TN B centatine
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\ — - Narthemn line
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A reminder
of the old

/ i

Engineer /
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/ Project. § Embracing new technologies:

. Manager ) N
wer ¥ } .... the process of generating and
\  Engineer / A managing building information
during its life-cycle.

.... model-based technology

1 < ars ( .. linked with project information
[ Systems i f Civil
L“'.‘.‘. Engineer / NS ‘ | : _ . ‘ ‘ Englneer/ databases.
‘-—._‘-'.} e

Bacamestaton | 1
[r—
gt of M J
- A A A 9O ap A
The BIM Curv — ]

/ Construction |\ : _
" [ [+ Detailed Constructi 0O i [ Wi A, R0
Manager : e () =
2
L‘I-.I Print!
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E rint!
Facilities 3
\' Maintainer J 3
2
‘ Project Team

— Traditional Design Process  — BIM Process



LAKE CONSTANCE
5D-CONFERENCE 2013

CONSTANCE, OCTOBER 28 - 29

} Refl eCtS O Indicative

Task Groups
€ The BIM lifecycle status

€ We've been working in a
BIM enV|ronment for years Collecting Asset Data

Interoperable Data

Data Mobility

WIS 2° Adoption of Data into [
Sysiems

» Comprises 3 elements

T@CthIOgy Adoption of Data Leading BIM in
Development into IM Systems Construction
U Technology Partnership U Vision for TfL asset J Maximising use of
with Bentley management data and technology
U Information Academy U Harmonisation of  Visualisation “Toolbox”
U Industry Expert Panel LUL/RfL/NR asset 4D analyses to mitigate
classification systems interface risks

[ Migration strategy



Data, Knowledge, Information

Example Data Flow

>

“To ensure that information quality and integrity
IS not compromised as it is passed between
organisations and applications during the

delivery of the infrastructure asset”
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Whole Lifecycle

Information Management

o!'
.
.
o
,
.

—<

Library object used in
concept GA - simple
plan view

Object carried into
design development. 3D
view for spatial fit.
Properties added e.g.
cost, specification,
analysis requirements

Object properties
completed progressively
e.g. actual cost, delivery
dates, location,
installation programme

As-built changes
incorporated & data set
updated as necessary

Object included in
handover data set with
corresponding
population of facilities
management system
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Employers
Requirements

—
normation 00 _

L

| Preliminary Design

Detailed Design

Technical
Information

(“BIM” focus) Asset & Handover

Information to IM’s
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separate
em

(Keep it simple!) - —

Organisation

Time = = Indirect - Work/Direct
Location
Boundaries
(GIs)
Cost - Mastered
in Prism
A:ﬁﬁwcnde Subsequent levels
are stored in the
B Ascet Information
Ownership Plan Schedule Version Management

Asset System (AIMS)
- - - Asset Tag

S
- Budget Version qllllll'l'lent
- Serial no
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» Specifications and Standards

€ Developed discipline-based 3D Model level-of-development
Specifications and Standards — using BS1192

<> Defines how to collaborate

<> Defines appropriate levels of detail
<> Ensures consistency

= | =
(Cossrai| Crossral

DELIVERY DIRECTORA

\
"--_/.: PNICAL DiRgCT "_‘\/—
FEEMENT OF 4c -
N G
TECHNICAL DIRECTORATE [ s

TECHNICAL DIRECTORATE
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» Gate Reviews

€ Implementing 3D Model-
based design reviews using
SMART boards and involving
all parties involved in the
design process

» Control Process

# Introduced a “3D Model .

" Design = w Design

Control” process to support | @D 1 , =
and manage 3D models — |

between multiple design

parties TEE S2fg

3D Model Control Process
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» Laser Scanning

€ Comparing 3D designh models to laser scanned data to
check and validate the information

3D Design Model Laser Scan




LAKE CONSTANCE
5D-CONFERENCE 2013

CONSTANCE, OCTOBER 28 - 29

» 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)

4

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

® ¢ ¢ o

Innovative asset management (linking models directly to
our asset database)
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» Cost Savings

€ Finding information — from our “single source of truth”

€ The creation of non-CAD deliverables e.g. reports, lists,
mailings, databases

€ The creation of models and drawings

Farringdon —
Model Review

At Farringdon Station

- 3D model linked to the delivery programme
- cost £120k but saved over £8million from risk
. contingency (interfacing complexity)

C435
1250 ITT drawings
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» Non-Financial Benefits

These include:

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

€ Efficiency
Reduction in waste through model
clash detection

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

(spatial) %
v

3D Models |

(Object Orientated)

Documentation

(Relational Database)
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Change Events

ProjectWise

Organizations

Assets

eB
/

(——\
SAP.

Transmittals Contracts

(Projects)

Requirements
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3D Information Models

Tottenham Court Road Station
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4 Station construction is well underway

‘ TCR West Ticket Hall l Canary Wharf l

Bond Street East Ticket Hall

" Eima
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Victorai Dock
Portal

Jubilee Line

Blackwall Tunnel
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4 Capturing Asset Information

Mapping
(spatial) N
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4 Asset Data Dictionary

» Defines the types of assets of WS
interest to Crossrall SC

» Asset Data Dictionary (sl
Definition Documents (AD4’s) S
define: R

®Functions and the Classes that
relate to them

s arhe, o Vo T Che

®Classes and the Attributes ST p——
relevant to them N
®\What an Attribute means e.g. LT I
Length Page dof 5
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Third Party

Asset
Management
Systems

Crossrail
Asset
Datastore

Data
Sources

1

Contractor
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Integrated Digital Asset Management System

Condition &
Performance
data

Cost &
Scheduling

Works
Management

Vendor
Management

Asset
information

‘nventory
M. nagement

Purchasing &
Commercial

e
ASSet
lnformation
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NMigration to Datastore
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Customer Service Operations & Control Asset Technicians

Engaged motivated, valued people with tools to diagnose, predict and advise

User Applications

Hub

Central Data I/\“\
\ X 4

Asset Information
ntelligent Assets that manage themselves and require minimal human intervention

Roling stock R Infrastructurs
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4 Seen what BIM currently looks like

» Creating a virtual world as well as a physical one
» Embracing new technology
» Demonstrating efficiencies A

3D Models
\‘ (Object Orientated)

\\ t’l.“‘t.;’

Enterprise
Information




LAKE CONSTANCE
5D-CONFERENCE 2013

CONSTANCE, OCTOBER 28 - 29

4 Capturing Asset Information

I

Asset Tag
CR501-CDR-00001 . s
T Equipment Skl
& Number
Asset Tag Equipment /
Label Serial Label

Asset Data Dictionary
CR501-CDR-0001: Wall
CR501-CDR-0002: Floor
CR501-CDR-0003: Door

Y R )
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£14,800,000,000 Cost

1,275,000 CAD Model files — so far!
830,000 e-Documents stored — so far!
650,000 Assets to be tagged
8,250 Individual Document users — so far!
650 Individual CAD users — so far!
61 Main Construction Contracts
25 Main Design Contracts
8 Main Central Interchanges
2 Future Infrastructure Maintainers
1 Crossrail

It would all be much harder without BIM!
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4 Thank you!

LAKE CONSTANCE
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UNIVERSITY OF
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