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» Where are we up to?
» Asset Information
» BIM in Asset Management

» Innovation

- Using Crossrall as a
‘worked example’
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4 Asset Information



Crossrall
Programme

Acquire E:'|:| arate

y

Lispose Maintain




Commercial
Environment

Organisational Strategic Plan

Scope of Asset Management

Asset Management
Strategy & Planning

Delivery

Qrganisation Whaole Life Cost
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Asset Knowledge
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Construction Operate/ Maintain
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Late?

Traditional Poor quality?

Start Finish?? Inefficient?

On time

Crossrail — Good quality

Start Finish Efficient
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Asset

AIMS

Asset Tag
Equipment
Serialised Items
Functional Units



Serial erlal
Number mber

E

*Tag — a specific duty or role on the railway
*e.g. Drainage Pump 1

*Equipment — the actual physical item performing the duty of a Tag
*e.g. Acme Model B Pump

*Serial — The serial number of an individual instance of Equipment
*e.g. 12345

*Functional Unit — A number of Tags that work together as a system
e.g. Drainage Pumping Station
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ovyal Oak Portal

Rovyal Oak Portal Level 1

- ROP -L1- Access Corridor

]° ROP -L1 - Communications Equipment Roaor
@ ROP -L1- Emergency Switch Room
(@ ROP -L1- Escape Landing

7@ ROP -L1- Fan Room

@) ROP -L1- Fire Equipment Room
(@@ ROP -L1- Fire Suppression Room 1
@) ROP -L1- Fire Suppression Room 2
@ ROP -L1- HV Switch Reom 1

@ ROP -L1- HV Switch Room 2

- ROP -L1- Intervention Corridor
@ ROP -L1- Intervention Stairs
7@ ROP -L1- LV Switch Room 1

@ ROP -L1- LV Switch Room 2

7@ ROP -L1- Mator Control Centre

Location

Where is
the asset?

Classification

What type of

assetis it?

Collection of Asset Tags

=- i[ﬂ L - Construction Products
El qj}l L1 - Ground treatment and retention products

-] L11 - Ground anchorages
n[ﬂ L12 - Ground improvement
{ﬂ L13 - Land/field drainage
-] L14 - Sheeting, revetments

&y Crossrail Functional Breakdown

-5\ FB-BS - Building Systems

----- 7 5B-BS-C - Cable Routing

----- 7 5B-BS-DR - Drainage rain water
----- “_.:ﬁ? SB-BS-DW - Drainage waste water
----- 7 SB-BS-E - Electrical

----- \-ﬂ_‘? SB-BS-EL - Emergency Lighting
----- 7 5B-B5-ES - Escalator

[#-77 5B-B5-FD - Fire Detection

----- 7 5B-B5-FS - Fire Suppression
+-57 5B-B5-H - HVAC

----- 77 5B-BS-L - Lift

----- 5% 5B-BS-LG - Lighting

Function

What is the
asset designed
to perform?



» Defines Crossrail’'s overall
approach to asset information

» Specifies governance approach

» Lists key supporting documents
and links to other
documents/standards
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CR501-CDR-00001 [ | Sioececamecosens B -

2011/526/50A/0004

DRAINAGE PUMP 1

» Defines:
® Asset ID format
@ Asset name formats
® Asset labelling requirements

» Datamatrix bar codes laser engraved on label




» Works Information 2B Section 13.5
» Clarifies requirements for Contractors
» Good practice, but not novel, approaches

>C

WORKS INFORMATION
Volume 22 - General Requrements

Dozument Number: CRL1-XRLVI-XWICRE01.60038
Varsion 1.1




» Defines the types of assets
of interest to Crossrall

» Asset Data Dictionary Definition Documents (AD4)
define:
@®Functions and the Classes that relate to them
@®Classes and the Attributes relevant to them
®\What an Attribute means e.g. Length

» Demonstrates how to define an asset for a specific
class




HVAC Functional AD4:

> e Defines System
* Lists applicable Assets
ASSET DATA DICTIONARY DEFINITION c I a sse S

DOCUMENT (AD4)

* Generic functional
naming conventions

* Generic labelling

*  Worked examples

Chiller Class AD4:

= * Defines Asset
* Visual examples
ASSET DATA DICTIONARY DEFINITION > S pecific n a m i ng

DOCUMENT (AD4)
L75256 — Complete Chiller Systems

Pumgs for chiled watec
bt wator, and cooling 1K

conventions
e Lists performance
data requirements
* Lists attribute
requirements
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Part 13 — Assurance, Records and Certification

Dosumen mser CRL1ARLAO 131 Introduction

Vorson 1.4 132

133

and Records

137

Part 14 — Management and Administration




Stage A - Awareness and
Mobilisation

Stage B — Design
Information

Stage C — Construction
Information

Stage D — Review and
Data administration

Stage E — Approvals

v v v v v VW

v

v

Stakeholders identified

Team aware of process and their responsibilities
Bulk Asset Tag creation

Asset Tags named

Design attributes recorded

Designs marked up with Asset Tag IDs

Equipment and Serial Numbers provided
Construction attributes recorded
As built drawing changes made

Data quality checked
Surplus Asset Tags deleted

Approval of asset information Q
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Central Data ﬂ “\
Hub ,/

Asset Information
ntelligent Assets that manage themselves and require minimal human intervention
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4 BIM in Asset Management



= Embracing new technologies:

N Manager Ji
( wvep | / | .... the process of generating and
\  Engineer / managing building information
N % N during its life-cycle.

, | .... model-based technology
/ Systems | st / cvil ) linked with project information
Engineer / - oy; | Engineer / databases.

....a common data environment.

/ Construction ||
\"  Manager

/ Facies |\ |
| Maintainer /' “ ‘_



Importance

Operate &
Maintain

Concept Design Construct ~ Commission

Operate &
Maintain

Concept Design Construct ~ Commission



ProjectWise

/ Organizations

<> ' <>
!

Assets e B Documents

Transmittals

Contracts
(Projects)

Requirements



Mapping :

(Spatial)


D:/Mile End Master 3D.pdf
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BIM & Utilities




Crossrail

3D Information Models

Tottenham Court Road Station
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- INSTALL

- REMOVE

- TRAFFIC ROUTE

- NETWORK RAIL




- Delivering the Asset Model

Crossrall

Loading ....

VUITNOW™




| ,, Netwprk
| Users : Ral

Applications

CRL Data hub
& Reference Library

SRS

Local
Authorities

Fire
Brigade
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“Performance Risk ' World Class




o

High Performance

Performance Risk @ Performance Level C

Indicative aveib‘ge compl

\
\

Between round 2 and round 3

there has been a change in 1

performance resulting in a \‘
.

\
\
\
\
\
\

ance line

\

\ Examples of world
\\ class performance
\\
\\

L4% irnorovernernt \\
In average scores

Total improvement from
round 1 to round 3:

A% imnorovernert

in average scores

INPUTS

World Class Zone

N.-————-

Cross functional contractor
average

Individual contractor or JV cross
functional performance

¢

“ Examples of non-compliant

performance

<
<

Performance Level

°A

Performance Risk

OUTPUTS

\ 4

High Performance
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4 Innovation




» To draw up and share innovation already happening
within Crossrail

P Identify challenges and collaborate to find innovative
solutions

» Develop innovations that will raise the bar across
industry

INNOVATE

Imperial College
London

Crossrai



INNOVATION
STRATEGY)

OVING LONDON FORWARD

OUR
VISION

Crossrail Nas oroken te mauid In UK

being the first
0 Uevelnp 3 ST3Tegy and process Tor
managing Inovatian in mega prajects
Some uf the UK's Arevious mega projects
(2.g, HIgN Speed 1, Heamrow Terminal

5 (TS} and the London Dlgmpics 20T
construction) have w@ioen IMportnt steps.
T IMSTTUTanase INnGwaTion In mega
projects. However, efforts have often
bgen Informal and lesscns have noTbeen
fully CZUTED. Previaus projects focusen
onEreating navel appraathes t project
delivery (e, BAN'S TE Agresment) rather
than estabiisning a precess 10 promate
nnovation within and beyand the it of the
project.

Open models of Inovatan provdde @
tiDx berter sulted T tackling the
challenges which have historically made
the management of Innovarion 5o dimuic
1 Mega projects. Our cpen approzcn
iews The Mega project as an ‘ecosy scem’
of mary diverse and Intertonnected

Lessons for ofher projects u:w
* Sorvices

OUR
POLICY

Crossralls Innowvation palicy
Is a starement of Incent and
ommitment to fastenng,
UFTLFINg 3ND INCEMENISING

Iy ETian across he programme.

Ieconsists af a statement of
purpase, the poilcy's applicabilty
‘and scape, the resparsibiiy for
eINering T, and dear prncles
0 guite Innevation Fvestment:

tecisions. The policy has besn
tightly aligned with Crassrall's
walues of safery, Insplration,
COllaCraThan, Fespect and INtegrITy.

THE 3Cs

Collaboratan, Culre and
CpaniiTy (snown In Figure 3) e
‘the three key enablers fostering,

e Is not i
stakehalers bur
arcess resoures|

parmers varles depending an
WHIETEr ParTICIpauan Is open o
closed, and whether covemance Is

nurring and incenivising hlgrarchical or flar Anting mechzn
Irmov zan across he Crossrall e — by gavemment
Crganisations. It focuses on ouiding te - e S e e :‘;::i?a:rr;
i i COLLABORATION  Fronfenmurepame (220,
required T0 brIKer INNOWaticn heTWeen The Crossrall s driving Innovarion by exzcune it stranegy. Colsnoraticn
difterant parts of T casystEm. buliding effective callaparation oy The key elemery
ameng parmers In the suaply- COMISUMES T8LE2: ANABINRLE  of gonaporation
e DevRIOpINg 3 funding model In crgantsation arg
strategy at Crossrailincluding rallway bperaTars, Users ant other | wlmlgrn::a’\: ” P Partnering
:m.".* stakeholgers. Collaborarionamang  Parers IS essenmial. Ths funding »
Generate, develop, codify and formallse
INAGV3NION In CraSSraIl's design, P tnectuat oY
onstruetion and handover o operations P covernance
| Benchmark and measure innovative
Improvements
| Capture 3na transrer lessons o
Mature projects Collaboration
Wecam't tender
Innevaten, Itreqy
“Nurtured from partnership®
e top-down,
growin from e Culture
bottom up'
Figure 1. Crossrail's Innovation vision *Buliding Intg
accessing external
om

winidwide

Crosstal 2 s onnar
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Cossral in operafion

.wmdmsswfm
7 T
CRL 15 Ougics

Lessons from Previovs Projects

7
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S — . nnoviuton in oviding it
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* Processes

nnovaion in desiging it
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D DD
noveon in Funing i

SRS NS
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Figure 3, The 3Cs of Innavation

METHODS

FIGUIE 7 oW ThfeE connected and

Uil reintarcing methods of processes

J 1.0pen Innovation: ta conect and
develop novel Igeas with extsmal

0 promote Innvation n the Crossrail communties
programime. THe Tree metnacs e } 2. Brokaring Iamvations ta apture,
sequertal cooMIRte 3nd replicate INovation
within and 3cross the pragramme
P 2. Innovation legacy: toarticulate and
coutfy lessons for future projects

2

BROKERING
INNOVATION

3

INNOVATION
LEGACY

THEMES

Crossrall has Identfled rhres
fnamental themes
FrCVIde direction,

Figure7. Methods
of Innavation

These are
Integration

through the iife cyde b P Economic

P satety ) Smart Technologles P sacial

[ Design for manufacturing, B Emvironme

assemuly and operatians
P Integrated systems
P Asset management










Ultra Low Carbon Concrete

VINCI {, Daan Cé?nfree




Light Weight Aggregates

Nustone Ltd
VvINCI ff \/u




Bluetooth Low Energy Beacons
€3 Bluetooth (@

Crossrall

| see 2 iBeacons

! I
%gﬁéﬁ;ﬁ: i0S device

A STATE OF MIND

j

i0S device
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Sub-Construction Packages Field Supervisor App

I-model composer

Access to

construction
packages -
drawings, specs,
ITP’s

Forms to make field
notes

Annotate/red line
documents

Access to

SE—— 4
Navigator Mobile App -

construction
packages — 3D
Model View

Filter model by
attribute
Annotate/red line
model
Construction status
updates in model



Access to

» 3D Model

P Line-of-site &
location specific
data in real-time

Update

P As Built records
» RFl’s

... All Managed Electronically
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