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HS2's approach to BIM and Beyond...



Britain’s New High Speed Railway
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the new backbone of Britain’s
rail network
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HS2’s Timeline

confirmed enter Parliament
Government One

HS2 strategy Parliamentary .
[ HS2 Ltd set up { confirmed by FullHS2 route [approval for Phase Phase 2a Bill to

Parliamentary Parliamentary
approval expected approval expected Phase One opens Phase 2a opens Phase 2b opens
Phase 2a Phase 2b
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Fast, Frequent & Reliable

LONDON selected reqular services to/from

HS2 1 hour 7 mins 1 hour saved

M hest
anchester Current fastest 2 hrs 07 mins

Li | HS2 1 hour 34 mins 40 mins saved
'verpoo Current fastest 2 hrs 14 mins
Leeds HS2 1 hour 21 mins 50 mins saved
Current fastest 2 hrs 11 mins

BIRMINGHAM selected regular services to/from

HS2 57 mins 55 mins saved

York Current fastest 1 hr 52 mins

HS2 50 mins 46 mins saved
Preston .

Current fastest 1 hrs 36 mins
Manchester HS2 40 mins 48 mins saved

Current fastest 1 hrs 28 mins
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National College for High Speed Rail § \‘ & ¥ ” .
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Building HS2

yARIEE. .

DESIGN & TUNNELS SURFACE STATIONS RAILWAY ROLLING
SERVICES ROUTE SYSTEMS STOCK
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BIM GATHERING

Communications (GSM-R)

—
High Speed
(360+Kph)

ball
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Phase 1 Statistics
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Asset Management & Passenger Experience
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What does BIM mean to HS2?

Project & Asset Information Model

BIM Information
Management Governance

Provenance
Assurance
Mobility

Collaboration

Inception | Design | Build | Operation & Maintenance | Decommission
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Information Types
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Vision: The Virtual Railway CitA

A and digital

representation of the physical and

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

in which
. and
Is made available to
through an ,

. interface for

4

BIM Gathering 2017, Croke Park, November 23rd & 24th, 2017 Building Capabilities

in Complex Environments



HS2 — System of Systems

Control
Systems \
Power < Comms
Noise Train EMC
Structures Track

\ Earthworks /
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A Systems Engineering Approach

System Capability & V&V System Integration
Performance - & Testing
Requirements
. V&V
System Functional < Virtual System
Design Integration
HS2
) Sub-System V&V _
Su pp|y Chain Behavioural S/ Virtual Sub-System
Integration
Detailed Design with High Fidelity +
Credibility + Optimisation
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Where Systems Engineering meets BIM!

Information

DEFINE

.l......’

1ol A the requirements VERIFY  brief compliance (ol 010131 [e] 1) to meet functional requirements
? for asset performance, quality standards to ensure that the client has been full briefed
. & project controls VALIDATE asset meets performance on asset operational requirements
& requirements
1 de ]2 A the delivery contract VERIFY  assetrequirements completed works
2 Works Information [Vol 2) & :;Vfog‘im;”:;st{tgala A with comprehensive data & information
: Defines the technical & programme VALIDATE 1 Eruduce reports H describing all physical assets
. requirements down to Tranche & Sector level -
-
el 2 @ assetinformation requirements V712 @ EEEEIITEE :{e]r1i]e 3N asset data
= from Programme & Sector Works HOVEE A for asset objects to comply with the asset
s Information requirements VALIDATE asset data accuracy e information requirements
: -
S JJel[2 gl the data requirements VERIFY  correct design data D data models
- to provide information required to comply provided . which provide design object data to meet the
: with Employers Works Information VALIDATE design data accuracy A project requirements
: requirements for proposed design :
. 6
a2 4l authoring approach VERIEY. | piceesss arébeing T IET NN @ authoring approach
owe s i . .
? for delivery of the various data types v <o & to define & implement information
: that describe the proposed design VALIDATE gg,anlg {nzf D : architecture & authoring requirements Data
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the business need

from sponsor requirements & for
operational & commercial objectives

OPERATE

to meet business requirements
utilising digitally accessible & comprehensible
Asset Information Model (AIM)

in Complex Environments

Information




Object-oriented System/Asset Breakdown

@) Build /Construction @D Commercial @) Dimensional @ Functional P Geospatial P Manufacturing @B 0&M &P Sustainability

System Elements Components

Combined asset elements Combined asset components Individual part

Object Data

Description:

.......................

Unique |D:

Primary Asset Example : ig Element Example : je Decl Component Example :
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Asset Information — the heart of the Virtual Railway

Documents

Maintenance System(s)
Models (Design/As Built)

Visualisation(s) Operational System(s)

Capability/Capacity

Modelling System(s) Performance
Construction System(s) Utilisation
Requirements Finance
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Integrated Information Environment or the CDE

< View Asset location

Asset HS2-000000143 > Legacy ID  012-54
Asset name Westgate Vent Shaft
Asset class Shaft (CV-US-SH) >
Route Main Line (London Euston — Wigan WCML Connection) »
Start chainage 13.000 End chainage | 13.000 Track = All
Owner HS2 Hybrid bill code  1/1 Has DES entry ¥/

Asset builder Audit history Historical comparison

~ Attributes
Attribute Value
OSGB Easting 517,944
0SGB Northing 182,777

" Relationships

' Linear relationships

~Links

Link type System Address

DES eB C221-MMD-TN-DES-010-400007 £
Document  eB https:/igviewer hs2 org uk/Silverlight 5&|=Design%20Element%20Statement%20(DES)%
1 20Areas&c=DES_AssetiD&v=HS2-000000143 £»
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Integrated Information Environment or the CDE

ﬂ C221-MMD-TN-DES-010-400007

View Asset location

Asset

Asset name
Asset class
Route

Start chainage

Owner

Attributes
Attribute
OSGB Easting

0SGB Northing

Relationships
Linear relationships

Links

Link type System Address
DES eB

Document  eB

https:figviewer hs2 org |
1 20Areas&c=DES_AssetiD&v=HS2-000000143

HS2-000000143 Legacy ID  012-54
Westgate Vent Shaft

Shaft (CV-US-SH)

Main Line (London Euston — Wigan WCML Connection)
13.000 End chainage | 13.000 Track = All
HS2 Hybrid bill code  1/1 Has DES entry ¥/

Asset builder Audit history Historical comparison

Value
517,944

182,777

C221-MMD-TN-DES-010-400007

5&|=Design%20Element%20Statement%20(DES;

Number
C221-MMD-TN-DES-010-400007
Title

Class

HS2 Classes\Design Element Statement
Change Controlled

No

Document Status

Current

# Discipline

TN - Tunnels

¥ Security Classification
Internal

 Work Package Number/Ref
PH1-FPD
Warning

+ No Warnings

&l Copies

™ Cross References
Type
Deliverable Schedule Reference

@ Document Relationships

& Files
Actions File Name

) €221-MMD-TN-DES-010-400007 [PO5] - FPD

Revision
P05

Design Element Statement - Westgate Vent Shaft Line of Route ID - BT 015-L5 Chainage Specific ID No VS 012-54

eB Approval Status

Approved

Superseded

No

 Date Actual

26/11/2015 00:00:00

+# Review and Acceptance Status
Code 1 - Accepted

¥ Suitability Status

Fit for Implementation

Number
PE.02.001

Application Name Status File Size Description Checked Out

1Mb No
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Integrated Information Environment or the CDE

~7engine for growth | gViewer Search... Signout v @

VIeW ASSet Iocatlon % 4 Getting Around Maps & Data Sources ~ Tasks  Analysis &
@ + = O ) e (i ) [ Scale: 1:| 6,780 - (] Fo
Asset HS2-000000143 Legacy ID 012
Pan  ZoomIn ZoomOut Initial  Full  Previous Point Find T Help  What's
Extent  Extent Extent Identify Address This?
Asset name Westgate Vent Shaft e :

Asset class Shaft (CV-US-SH)
Route Main Line (London Euston — Wigan WCML Connectiof
Start chainage 13.000 End chainage | 13.000 Tracl
Owner HS82 Hybrid bill code =~ 1/1

Assetbuilder | Audithistory | Historical comparig

Attributes
Attribute

0SGB Easting

0SGB Northing

Relationships

Linear relationships

Links

Link type System Address

DES eB C221-MMD-TN-DES-010-400007

Document  eB https:/igviewer hs2 org uk ligh 5&|=Ded
1 20Areas&c=DES_AssetiD&v=HS2-000000143
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Integrated Information Environment or the CDE

- ow | QViewer Sonout ~ @

VIeW Asset Iocatlon < Getting Around Maps & Data Sources  Tasks  Analysis ad
Asset HS2-000000T4
s,
Asset name Westgate Vent Shaffll s, _—=5—
Y e
e —
Asset class Shaft (CV-US-SH)
Route Main Line (London {
Start chainage 13.000 End
Owner HS2 Hybi]

Asset builder Aul

Attributes

Attribute

0SGB Easting

0SGB Northing

Relationships

Linear relationships

Links

Link type System Address

DES eB C221-MMD-TN-DES-010-400007 ..
Document  eB https:/igviewer hs2 org uk/Silverlight/?run
1 20Areas&c=DES_AssetiD&v=HS2-000000T45%%
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Integration with Time (4D)

Aiinalon il — 2] | Tue. 10/16/2018 08:00:00 . Mon, 7/12/2021 080000
|£NnvlholtEaslUpIine TBM launch = '

Launch and Drive TBM Northolt Downline...
Northolt East Downline TBM launch !

[=+Preparation Works by —
—Site set up P:‘. -
(~Site preparation -
“~Mobilise rigs for diaphragm walls construction ¥
=FShaft Construction
S iaphragm Walls C—ar——
—Guide walls construction =
- Diaphragm walls construction ——
- Capping beams to diaphragm walls o

“Break out guide walls and top of D-walls ...
[=HExcavation

(—Excavate to fan floor level +23.300m
—Excavate to lower attenator level +15.000m -
{~Excavate ta lower plenum level +5.500m —
—Excavate to foundation level -9.300m —

I
i

[=FTemporary props and wailing beams —
tTempmaly prop and wailing beam at |... s
‘l Temnnrar nrnn A - d 3 i _}'
4 Storyboard Panel - Filtered ; TR ST = WK T thimndem =21 €9 [Tue, 10/16/2018 08:00:00
Type| Name | Time © | Value Et Description |
: |
3 1
e es - Tk
[{KS i 54
x\\ o XIENR i 'r ')
2 . ‘ 2
i
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© 8 oo 4

CostOS V - [LBA001 - LBA-Test * / SQL Server]

HOME & LAYOUTS ESTIMATE TOOLS & HELP
ey - — ), e 9 . o) )
m = %8 % QG| & 7 | ¥ € €© € @ © ¢ udow
Add/Remove Open Save Save Copy P Expand All Collapse Hide Show Embedded | Add New SetGroup  Edit Delete Sendto Hide_ Apply LoadAll Refresh
Columns Layout Layout LayoutAs Items All Items Assignments Visualiser Item Code Selected Selected Excel Items Filter Items Items
Columns and Sorting Layout Clipboard Expand Panels Rows
-5 PTJE‘ Eost Estimates « = Bill Of Quantities Table - - . = <« D
Global Settings ¥ BIM Materials x 2 X v [ 1 S-G2::3-G25-WallsConcrete
Cost Estimating Projects ES =
& Enterprise Project Structure Code Title BIM Type BIM Materials 71| Thickness E;ﬂ';‘:;i;’ Quantity Unit 1 PlantRate  |Labour Rate
“ LBA0OT - LBA-Test -
'f Project Options w 540 ‘Wall S-G2::S-G25-WsallsConcrete 1.0000m 0.00| 0.00|Mm2 0.00| 0.00
~ Bill Of Quantities ¥, 550 wall S-G2::5-G25-WallsConcrete 1.0000m 0.00| 0.00|m32 0.00|
§ WGS000 - WGS-Test v (\Wall WallsConcrete 1.0000m 0.00 0.00|M2 0.00
.f PTOJECY ODOOYTS Wall S-G2::S-G25-WallsConcrete 1.0000m 0.00 0.00|Mm2 0.00
BN OfQuantities = (Wall S-G2::S-G25-WallsConcrete 1.0000m 0.00 0.00|M32 0.00
= Wall S-G2::5-G25-WallsConcrete 1.0000m 0.00 0.00|M2 0.00
- (\Wall S-G2::S-G25-WallsConcrete 1.0000m 0.00| 0.00|Mm2 0.00|
- wall S-G2::S-G25-WasllsConcrete 1.0000m 0.00| 0.00|Mm2 0.00
" 1,440 ‘Wall S-G2::S-G25-WallsConcrete 1.0000m 0.00 0.00|Mm2 0.00
1.4680 wall S-G2::S-G25-WallsConcrete 1.2500m 1.962.77| M2 0.00
1,490 (\Wall S-G2::S-G25-WalilsConcrete 1.0000m 0.00 0.00|Mm2 0.00
S-G25-WallsConcrete
S-G25-WallsConcrete
Wwall S-G2::5-G25-WallsConcrete 1.0000m 0.00 0.00|M32 0.00
20 (Wall (WallComponent::Concrete 0.5000m 0.00| 0.00|Mm2 0.00|
» 20 wall WallComponent::Concrete 0.1500m 0.00 o.00|Mm2 0.00
B <0 yeall WaliComennenzConoreie Solibri Model Viewer - C221-MMD-CV-DM3-010-020501-5D
WallComponent::Concrete

Assignments - Description

[ File W Model T Checking ] Communication r Information Takeoff

A .

%
BIM GATHERING ) '

£ Model Tree

[ <& cost Estimating Projects |

M Resource Database Tree ‘

®w\ a3

For help, press F1

*® 7 s U pescription d
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(W BIEESEIEA X

C221-MMD-CV-DM3-010-020501-5D

@ Info
P wall.o.142

[__tivoerinks | BaseQuantities |
Identification | Location | Quantities
Property

[Model

Discipline

Name

ype

Description

Material

lLayer

ISystem

Building Envelope

I

I Y
Application

Welcome to Solibri Model Viewer

[ Material ]7 Relations ) Classification
Value
C221-MMD-CV-DM3-010-020501-5D
Architectural

Concrete

Concrete

Concrete Wall :0, C221-MMD-CV-DM3-0...
S-G25-WallsConcrete 1.25m
5-G2503-M-WallsConcrete

True

Extrusion

AECOsim Building Designer
1107d6QKDObSPLf6GEYRsG

& 30

© 3700m
YI
\\._/

Selected: O

Building Capabilities
in Complex Environments




Integration with Health & Safety

750, C23.CSLLU_DWS_ 0% 000001 ARG2...
MR

[agent Pathway Work Health Latency Rating__| Mitigation/ERIC Expert advice
Asbestos inhalation removal, maintenance |cancers, lung disease| long (SxF) specialist contractors Hygienist, toxicologist
Chemicals absorption, contaminated land, cancers, body effects, | acuteand (SxF) |lower risk alternatives, buying| Hygienist, toxicologist

ingestion, inhalation | cleaning, maintenance | accumulation, skin | chronic palicy, COSHH
Compressed Air air pressure affecting|  tunnellers, caisson decompression acute (SxF) Elimination OH Doctor, specialist
organs workers sickness, bone, ears
and sinus
Computer/ user musculo-skeletal designers, managers, stress, upper limb | chronic (SxF) DSE assessments OH specialist,
interface overuse, ergonomics | supervisors, control  |disorders, headaches, Ergonomist,
rooms fatigue Physiotherapist
Dust inhalation sawing, drilling, mobile |cancers,lung disease| acute, [SxF) avoid cutting, off site Hygienist, toxicologist
work equipment, welding chronic, contractors, dust supression,
long term dampening down
Fumes inhalation sawing, drilling, mobile |cancers,lung disease| acute, [SxF) avoid cutting, off site Hygienist, toxicologist
work equipment, welding chronic, contractors, dust supression,
long term dampening down
Noise ambient and impact noise and tinnitus, hearing loss | acuteand (SxF) buying policy, enclosure, Audiomotrist,
industrial noise machinery chronic dampening maintenance specialist
diation (i il L don, i i nrays radiation sickness chronic (SxF) encolsure Radiation officer
Radiation (non absorption waorking outside skin cancers latent (SxF) cover up, avoid midday work | Occupational health
ionising) specialist
Repea musculo-skeletal  |digging, carrying, erecting| owveruse syndrome, |acuteand (SxF) use smaller weights, Ergonamist, OH
ingfhandli overuse, back pain chronic hanical handling, mare iali
lifting space requirements
Resins, two pack paint inhalation painting, epaxy asthma, allergic  |acuteand (SxF) | buying policy, less h, d 1!
response, irritation | chronic paints, enclosure
Shift work circadian rhythms | tunnellers, road workers eancers, fatigue unknown (SxF) Type of shift programme OH Doctor
Stress overload, pressure, mental health issues,| chronie (SxF) stress RA Psychalogist,
events, support depression, anxiety Counsellor
Vibration directtransmission |siton vehicles, hand held | low back pain, HAVs, | chronie (SxF) bench mounted tools, OH Dactar
of vibration equipment white finger maintenance of tools and
consumables
Zoonosis ingestion, outside workers, Gl, disease, death, acute (SxF) Avoid, vaccinations Local GP/Hospital, OH
innoculation ground workers disability specialist

Revision Full Title

0.2

L 033301 CU-DIAR-000-D00001 - AP0 el C273-CSI-CY-DMR-D00-0) POt ASSFTIN

1 ey s 3
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Common Data Environment (CDE)

primary assets

0.6bn

spatial records

923,678

design/CAD models

25Tb

technical data

BIM Gathering 2017, Croke Park, November 23rd & 24th, 2017 Building Capabilities
in Complex Environments



CDE — Client vs. Contractor

CDE Integrated Information Exchange Hub
- enhance integration functionality

Portfolio
Performance

Has, Carbon,

eB Project Wise AIM GIS L
Analysis :;(’:E'Egoi?‘:?i:;;yy
HS2 HS2 hosted HS2 Hosted HS2 Hosted HS2 hosted
o
—
I
Tiera Tier 1 chosen Tier 1 chosen Tier 12 chosen Tier 1 chosen oW ¢
system system system system
Tier 2 )
l
—
C A 2
< |_ Authori —
Tier3 o
@
Tiern >
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BIM Strategy

Leadership Upskilling Future-Proofing
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Our expectations from the Supply Chain

External HS2 Supply Chain
~ ™
Executive

Committee
. y,
~ ™

Management
. Phase 1 Board Phase 2 Board

Committee
. y,
~ ™

BIM Advisory BIM Strategy
Group Steering Group
. y,
~ ™
Cabinet Office / O&M BIM Phase 1 BIM Phase 2 BIM
UK BIM Task Working Group Implementation Implementation
Group \ ) Group Group
| |
______ N =EmEEEEAN =EmEEEEAN

( 1 ( [ ( [ qu MW%C/ CDES/ Railway Sys
I BIM Champions | I BIM Champions I BIM Champions Stations/ Railway BIM Community
| | | Sys BIM Community
- o e e o e , - e e o o e , - e e o o e ,
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BIM Upskilling Portal

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

Delivering High Spead Two With BIM | Professor Andrew McNaughton

"We've decided to bet the shop on building information madelling (BIM)". Join Professor Andrew McMaughten, Technical Director of High

Speed Two, for a look at how BIM is shaping the design, delivery, operation and maintenance of Britain's latest high speed railway.

DeliveringHigh\Speed T.(@® #

HIGH SPEED TWO
WI' » 3IM

PROFESSOR ANDREW MeNAUGHTON

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

HS2 (Internal), 313
, (19%)
m HS2 (Internal)

m Supply chain (Tier 1
contractors)

| __Tier 1 Contractors, ® Strategic and Regulated

350, (21%) Bodies e.g.DfT, NR, EA,
CrossRail
Other ?53;3351 955, Strategic /
? Regulated, 43, (3%)
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http://www.bimupskilling.com/

High Expectations on BIM | CitA m ‘—!

“"BIM Is our ... Our
central nervous system”

Professor Andrew McNaughton
Technical Director, HS2 Ltd
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Benefits to HS2

v

Reputation /
Regulation

Environmental Performance
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Benefits Identification & Mapping

Cash
Safety
Performance
Reputation
PN
4 " %o
3 g %
-~ e
[S) )
:
9
e < 2 8
O 2 S
S 4
Q Q
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BIM Ferfarmance Indicators
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Riatio of BEPs reviewedwith a status The BIMExecution Plan [BEF is 2 live document completed by the Tier One Cantractor! Conaultants and agreed Procurement [H3ZEIM (uantitative
) codecf12or3- with the Employer . The initial BEP iz campleted 2t project start up and continues to be updated throughout the Team applicable | Assurance
figreed BIM Execution Plan (BEP)in ) . ) )
contract. Reporting measures wil reflect the cunent versions of the BEPs a3 reviewed by the Employer at formal
place forzach Conrac stage gates. Additional quidance on completing a BEF will be made available through the H52 BIM Upskiling
Platfarmin due course to suppart this activity,
¥ of PASTIZ2 rolestresponsibiliies Mamed individuals are aszigned onH3Z Lidinitativez to all relevant rales and responzibiliies a5 dacumentedin Pracurement |HSZEIM Quarticative | Nat EEF
that are assigned onthe project PAS1132:2 Specification for information management for the capitalldelivery phase of canstuction projects Team applicable | Assurance
. wsing building information modeling and the Emplayers BIM Requirements (EEF]. How these roles willbe Lt
A 'elg”a”t BM roles. and responsﬂlmht\es assigned andmanaged should be documentedin the Tier One Contractars! Consultants BEP. ltis expected that
arein place to deliver on the project AR o P )
this activity will mature over time with mare responzibiities being assigned as the project progresses. Further
infarmation an BIM Rales and Pesponsibilities il be made available thraugh the H52 Ltd BIM Upskiling platform
in due course,
Evidence of comprehensive and Employers BIM Requirements [EBRs) areissuedbuthe Emplover as part of the contractual documertation on al Procurement [HS2 BIM Quantitative | Mot Contract
unambiguous Emplavers Bl H32Ltd initiatives . The quality and completeness of the EBRs iszued wil be included as a measurain Tier Ore Team applicable  |Feadiness
0B Requirements issued to Tier One ContractarsiConsultants reporting at praject startup and review ed against the completenass of information EEF
BlZe e e e ContractarsiConzulants cantained witkin Tier One Caniractors!Canzultantz Master Infarm.ation Delivery Plans (MIOF] az arespanse tothe fissuranice
8;1? ways inwhich data : ER : _ : __
8243 requitements are defined and Ratio of Employers B! Information Tier One Cantractors! Consultants issue packaged EIM requirements to allrelevant arganisations within their Procurement | SupplyChain | Quantitative | Sel- Bt
how datais procured Requirements issued by Tier One supply chain.. This includes az  mirimum all Emplayer BIM requirements as relevanit to the Contract and H3ZEM assessment
Comprehensive and unambiguous BM | cantractors to relevant supply chain supplying arganisation. Tier One Contractors ! Cansuliants should identity the current supply chain management Team
Requiemerts areissued and aqreed  |arganisations anrangements and agree the relevant supply chain organisations to which the BIM requirements will be
cascaded. This should be propanionate to the infarmation required andthe works to be completed buthe
supplying arganisation.
Evidence of a data diiven and H3Z Ltd aspires tomave aw ay from document-based ways of working to data-driven management of Procurement |SuppluChain |Qualitative | Self- Lt
structured approach to requirements infarmation, Tier One Contractars | Consulants should provide evidence that the Employer's BIM Pequirements H3ZEM assessment
management are managed az part of the wider requirements management framewark in 2 single and contraled envirarment. Team
"where possible, identified deliverables should be linked back to pertinent requirementz to suppart the Validation
B Verfization process,
Ratio of BIM Pratocolzissuedtorelevant | The BIM protacol pravides the leqal framew ork through which the BIM requirementts are delivered an contracts . Fracurement | Suppl Chain | Quantitative | Seli- Lt
supply chain organisations Tier One Contractors! Consultants should identify the current supply chain management arrangements and H32EIM assessment
B ) ) agree therelevant supply chain arganisations ta which the BIM Pratacol will be cascaded. Whereinformation Team
protacalinplace with all Contractars ; ? o i
requirements have been issued to an arganisation, the BIM Protocal should form part of the legal documentation
to suppart the delivery of these requirements,
Mehilicatinn  THS? RIM Mzlitating Pareantinn FFP
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Tiar Mra F‘nnrrﬂrnrcﬁ ancniltante imrlamant = it PTIF by anshla neadietinn aeshanng vienslizatinn
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End State Objectives

* 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’
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Delivering high performing Assets

Top 10 Strategic Technology o[
Trends 2017
intelligent o A digital representation of the 2025
physical and operational railway
to provide the link between the rons
it Syl - virtual and real world, potentially
H H 14
X i in real time 2023
Augnrn::lndlg ality REs Di tr::b mL:dg ers 2021
O hﬂé;h O
e o ° ° 2019
e Servies Architecturs  Platiorme ) Avchiscture |

2018

!

gartner.com/SmarterWithGartner

2017

L PSR Gartner.
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Smart City & accurate Real-Time asset Information
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Construction - As-Built

* Laser scanning to validate as-built asset

* Comparison to 3D design model

* Process could be used to assess progress against
construction schedule
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Design & Construction

2017
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Hybrid Bill

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
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Lessons Learnt from Crossralil

Recommendations
 Treat data as a valuable resource (owned by the
Client) Crossrail, UK

Framework / Performance Criterta: Ferformance Cnteria

CASE STUDY ©EUSI

e Establish your data requirements (at business e e ety e

. CONTEXT WHY WAS IT DONE AS DESCRIBED?
a n ro e Ct eve Crossral, currently Europe's DgRest civl engineering project. s beng et project ams for maxemum niegr
buit under central Landon to Ink exsting Network Rad Ines to the east wrespective ofits native format. The array dmmmn dsciplines

and wes of the capital When (L opens in 2008 £ wil prowderad services nvelved in the proect indude structures, geotet heacs, tummeling, nose

. . Trom Maidenhead and Heathrow in the west to Shesfiekd and Atbey »dvh 00N, COMPTRMents, interfaces, and hertage. Thess af generste
Py St Voood i the st of Lendon ahuge amout el b every Gy on b prejact o the
ructure data consisten and wi e end-use e G e it et b i
the project mennt that an inc ot of borg inm r\-pom.\nd &awnp’mmum stages of the progect,
" RC £ ) y othe nts Other dacipbnes withn
. . had been put in place tn ersare best practice n ‘Whole Lifecyce Cmsvu‘ that requre or g nreliton bothe
Information Maragement’, a combiration of standards, methads and wetor eamplethe nrooevtya\dhgalmm health and safety. help
I n I I l I n ro l I I e S a r procedures, bt alko software, 1ok sd hardware sk #s1ates management and many more 11 vital 1o the success of
The role of Ifacytie 0 Project was 1he project that data and Iformaton is reack y avalabie to all staff
devged o working on the project, and that itis reviewed and updeted where new

o more dccurate nfermation is found The number of pople on the

* Use relational databases — from the start oo o e e

implementation of spatsal technology

WHAT LESSONS CAN BE LEARNED?
L Crosseall was already well underway whan the Govermment driven The ko principtes Gan be summarised as:
° Become data-centric i kst sredhe K FDTAT Howme e
of the Level 2 8IM critera had been written nto Crossrals Data and Treatdata a6 a vaksabie resource! foaned by the Client
Information Strategy’ the Data Mansgament Guds and the Establish your requiremants (it business and progct kval)
Requrements Strategy . The BST92 hases workflow was Ay Seructure data with the end-wse i mind - from the scart
implermented mm@d\emdmmgmmmmm nurvgemrrr Gond am( bregidown structure & classdicatian - from the start
Systern {ECMS) for o desgr =3 ied by 3 databases - from the start
ystem and a web-based G h B«o«mum—(emlzkm{u(m)

0 o few sof m:mre (o€
wmx:mavdwmndmnr.mnnwmumgm Boware jor mindfd of}

H step towards Whole Lifecycls Data Maragement wns done
eWa re O r I I l I n u O The colaboration tool usid a< the ECMS Sormad the baas for a Data interoperabilty (be prescriptive!]

ceenfalsed management of design standie ds. 1t managed synchrontsation Being led by (7

ot o5 from myKiple users. Tveﬁswzra,eommwas People cdon'tlike change!
0 e e . . wig ftware Al par L
° Data intero pera bil Ity (be prescri ptlve) el Ml
the BS1192-based workfow and fle naming comventions. hetp /A atkisgiob j-Imedia/Ties/A/Akirs-Global/
Other places for storing data Suchas USB drives o locdl Cdrves Almt"m«(s]&ﬁl&&”ﬂblbﬂ'y docs/techmeal papers/

weere disabiled Uy 1T Automanic Sata quaity ¢
nan-conformities to the CAD support toam Lic

e BeingledbyIT . O EU BIM

 Change control and change management TASKGROUDP
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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
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Summary: Enterprise-wide Data Management

e Access to latest & up to date information h
e A consolidated single view of project & asset data
Information :
'O e Different data types/formats )
& e Standardisation in data format & coding structure A
£ | * Data validation and integrity
o Information , . :
S sy © Data analysis & reporting across multiple data-sets b
©
a e Control data flow throughout the business A
e Avoid duplication of data in multiple systems
Master Data : : :
ey Centralise the management of information y
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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
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Closing Remarks

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

Smart companies:

[}
‘Intelligence

Revolution/ .
‘Mass gylecer Physical .
Production & ystems .
Automation
.Industrial .
Revolution
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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

Building Capabilities
in Complex Environments
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