Q
p
-
o
(&)
-
p -
o
(7]
(¢°)
p
o
L=
.
(@
S
)
Q
AR
o
(&)
(4%
p
(a
o
(7))
()
(aa]

wm
&
Q
=
2,
>
g
>
(e
o+
-
)
@
Q0
=
i
=
(O
Q.




> - N IS o .
el o = -3
> NN o ! > { FEE
tH : ) ‘ : < )
o> ,, ~ -
N - ~ ~
! N : . = ~ =
e )
S : b 4 . I3
S > . ~ ks, - e i
4 . ‘
pe - R L
o - w T SSPANS G o
’ N 2
AN VLR~ :

Role of the owner

Defining better business outcomes from projects

Delivering the project
Reducing risk and cost and improving safety

Supporting the supply chain

Helping teams to better meet the owner's required outcomes

7



Construction matters for the world economy
... but has a long record of poor productivity

XXX LXX XXX X XN/

X

Construction-related spending ...but the sector’s annual productivity
accounts for growth has only increased

13% 1%
O of the world’s GDP O overthe past 20 years

§ 11 of additional value added could be
1 m 6 trl I I I 0 n created through higher productivity,

meeting half the world’s infrastructure need
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McKinsey & Company, 2017
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Action in seven areas
can bhoost sector
productivity by

A 50-60%

—@ Reshape regulation

—Q© Rewire contracts

—Q© Rethink design

—O Improve procurement and supply chain

—QO Improve onsite execution

O Infuse technology and innovation

O Reskill workers

www.bentley.com

McKinsey&Company

REINVENTING CONSTRUCTION:

FEBRUARY 2017

IN COLLABORATION WITH
MCKINSEY’S CAPITAL PROJECTS & INFRASTRUCTURE PRACTICE

MCKINSEY
GLOBAL
INSTITUTE




Productivity Cost

operational
factors

External Regulation Enabler improvement saving
forces
Collaboration 3-9 % 6-7 %
and contracting
Industry _
dynamics @ Design and 8-10 % 7-10 %
engineering
Procurement
and supply-chain - 7-8 % 3-5%
management
on-site - 6-10 % 4-5 %
Firm-level execution

Technology - 14-15 % 4-6 %

Capability  Make BIM universal . 570 3-5%
building - Use digital collaboration and

mobility tools on portable devices

I

Bentley

www.bentley.com



Lower costs

33%

reduction in the initial cost of construction
and the whole life cost of built assets

Faster delivery

o0%

reduction in the overall time, from inception to
completion, for newbuild and refurbished assets

Lower
emissions

oU%

reduction in greenhouse gas emissions
in the built environment

www.bentley.com

‘é@&

HM Government

Industrial Strategy: government and industry in partnership

LR AEE

Construction 2025

July 2013

Bentley
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Progress

www.bentley.com

Fail fast and forward Risk of failure is managed as

Small frequent jumps
made in work process
and technology use

tested for shorter periods

I

part of the development
process

Processes and systems

|

Measures tested for

Time

long periods. Low

Large jumps in
processes and
technology use

Market-leading
progress

|
Keeping up with
Ithe market

o |~

risk of failure Traditional approach

Bentley



Model data
fed into other

Models
passed to
build team

projects

Visualisations
Material schedules
Clash detection
Life cycle analysis
Coordination

Safe demolition Design analysis

Sustainability audits 2D drawings Procure & 8},:
Knowledge Construct (?M
management (
E:g;;dgous material Common Construction phasing
Building cloning _data Trade packages
environment Stage payments
] Coordination
Continued Buildability & access
use of the Health & safety
model Links to BMS 2D drawings

Links to FM systems
Security systems
Maintenance

schedules
Operational
performance
el
Models used g)rf);rate " N Models
by others as B aintain %{ > passed to

appropriate

operator

Process of generating
& managing asset data
over its life cycle using

model-based
technologies linked to
a database of reliable
information




i Deliverables
Environment Management
BIM

COLLABO' Level 2 Level 3
RATION Compliance CREATION Developments
[Sgle]] i
Content
Management

Services

Focus on
Data Quality

Comprehensive
Environment

Mobile

Engineering precision

www.bentley.com



Role of the owner

Def

ining better business outcomes from projects




To create an integrated design, facilitating multidisciplinary collaboration through

the life of the project, becoming the base for an asset management system

Crossrall

Government as a client can derive significant improvements in cost, value and
carbon performance through the use of open sharable asset information



21 km new twin-bore railway

90 km existing surface network
9 new sub-surface stations

28 surface station upgrades

11 major reconstructions

16 new bridges

1 hi-tech control centre oo Wood

Gidea Park
Seven Romford

Chadwell

Maryland Heath
Ealing Bond Farringdon Stratford Goodmayes
Taplow - Burnham _ Broadway Street

West West Ealing Whitechapel o

Maidenhead ok ver Drayion Hayess ~ Hanwel g . House
Harlington Acton Liverpool
Langley Southall Main Line Paddington Street

ngﬁrr}hRagn Woolwich

Heathrow
Airport

—

~—




—

<
e |mprove cost and time certainty — protect public money
e |mprove understanding of risks

e Maintain quality and environmental standards

e |ncrease the efficiency within the delivery supply chain

e Have transparent and controlled change management

e Minimise impact on members of the public

Harold Wood
Gidea Park

Chadwell
Maryland Heath

Ealing Bond Farringdon Stratford Goodmayes
Broadway Street
Taplow - Burnham

West Ealin :
Slough DW;st Hanwell gf bl %u()s&gg
: lver Drayton Hayes & ,
Maidenhead Harlington Acton 1 Liverpool
Langley Southall Main Line Paddington Street
Tottenham Wha Wk
Court Rd QOWIC

Heathrow
Airport



Don’t just mandate BIM

Define requirements

- Methodology and outcomes
- Common data environment
- Start with the end in mind

Enforce

www.bentley.com




Common Data Environment (CDE)

7 \
I : : .
l Creating, sharing and managing content [
: [
I Create > Quality control Rules for re-use and —p Deliver
I & assurance dynamic feedback |
I Move content into Get the right content to I
I data collaboration the right audience in I
I environment for the right format I
| reuse, distribution at the right time I
I and storage I
| ‘L |
. - [
I A ProjectWise
\ Preserve CONNECT Edition !
\ /
- e, e i e b -’

]( SHARED ] PUBLISHED
Work in Content Approve for - Approve for -

Progress - Check . Sl Publlcatlon

Rev.Ver: P01.1 Rev.Ver: P01
Status: SO Status: S1-S4

www.bentley.com Be n.l-leg




The document is out of date

Contract

. C136-SWN-S-DDA-M123_1-30002
Farringdon Station Design / ,_F R

Originator
Be Scott Wilson Limited
Crossrall | | Locaten:

Farringdon Stn
Crossrail Limited | "™* W ATUMEY
25 Canada Square | Eastern Entrance O | TWEEDALE
c"i‘o'z:::"' Ticket Hall Level +0 - :
E14 5LQ SSL 116.650 Sheet 2 of 2 O.SHARPLES \
CA435 th - A HOOPER
© Crossmail

IR
Scele Drawing and CAD fle Ne oy

www crossrad co uk 1:100@ A1 C136-SWN-S

Get the current version

Copy current version link

www.bentley.com



Mapping: master planning, Apps The digital airport Business

asset management and Aand participants
security MicroStation
Utility infrastructure Bentley Map Easily and securely create, manage, share and Engineering
design: water, gas and > AECOsim use information and data that are relevant to Operations
electric he role an ropri h k
AutoCAD the role and appropriate to the tas Viaintenance
Civil engineering: b.rldge Revit Environmental
runway, apron, taxiway — ContextCapture _
and storm drainage i Security
g : Common data environment
Videos :
: : - Information
Transportation access and Photos Brings together information in GIS, services
airport movements 1S Office drawings, 3D models, business documents Planning
SEreEdk and other formats o
Information and OpenRail
document control for > —Pennal Administration
collaboration and sharing WaterGEMS Managers
Esfl Directors
Design, review and | « StormCAD Enterprise FM Mobile
construction sequencing Consultants
SewerCAD Connection to Integration with Find, manage,
: i SharePoint Maxi SAP h d Contractors
Space analysis: lease ConceptStation ’ aximo, SAF, >hare and use Sl
management, security, > Etc, etc. .. SAP, Oracle ete information HPPHEES

and data

and operations

18ww BBNEBEDRRLEY.COM © 2016 Bentley Systems Incorporated ~ Paul King Be n T le U .



Project Performance Dashboards
Project Collaboration

Project Connection Services

Construction
Design Aud|t|.n 5 Transmittals
& version
workflows
control

Virtual

. Work
construction sedemlne
model
Project sharing Issues resolution
Engineering BIM Installation Measure
production compliance RE progre-s.s /
packages quantities
Enterprise Content Management
Requirements
management

Compliance Specifications Document
management management control

Records

Forms Catalogue Tag definition Configuration Data
management authoring management management handover
y,
:1
B
—— -l Cloud
e
Interoperability

. A
= -
Web/mobile Federated data Workflow
Desktop, on-premise repositories

management

&

Business
process




asite2lus PAS 1192-3:2014
Specification for information
management for the capital/delivery
phase of construction projects using
building information modelling

Incorporating Corrigendum No. T

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

p— (=S
g"_,.
e
:,«/‘ '.'1
i\"' _
|« - :
:‘_" ‘”;
.“‘(4 AN
= X

; A

CPNI

Centre for the Protection
of National Infrastructure

Bentley

www.bentley.com



www.bentley.com

DRAFT INTERNATIONAL STANDARD

ISO/DIS 19650-1

1S0/TCH9/SC 13 Secretariat: SN
Voting begins on: Voting terminates on:
2017-02-17 2017-05-11

Organization of information about construction works —
Information management using building information

modelling —

Part 1:

Concepts and principles

Part 2:

Delivery phase of assets

Bentley



Iiﬂ‘ ,:2—_ LEGACY 150 YEAR Liet N v

REGENERATION
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HS2 is bigger
than anything
we've done before,
We need BIM to
handle it

But what do we
need todo to
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o, <
s

Itslessa
system - more a

gl g s STARTING ON THE RIGHT TRACK TO
' \ -l O\ AN EFFICIENT, SUSTAINABLE FUTURE
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Fiatech

Innovation that builds the world

If the owner has to cleanse as-built data once operational

It costs 8X more
than collecting It during project handover

23 | WWW.BENTLEY.COM ©



Delivering the project
Reducing risk and cost and improving safety




Model data
fed into other
projects

Safe demolition
Sustainability audits
Knowledge
management
Hazardous material
tracking

Building cloning

Continued
use of the
model

Models used
by others as
appropriate

Models

Design ({7 passed to
N build team

Visualisations
Material schedules
Clash detection
Life cycle analysis
Coordination
Design analysis
2D drawings

&
Procure & (01"
Construct (%M
Common Construction phasing
data Trade packages
environment Stage payments
Coordination
Buildability & access

Health & safety

Links to BMS 2D drawings

Links to FM systems
Security systems
Maintenance
schedules
Operational
performance

Operate
and
maintain

Models

passed to
operator

Define what’s needed
Develop a plan to deliver it

Ensure everyone is capable
of delivering

Produce the deliverables

Manage the documents
and data

Ensure compliance

Bentley



Multi-discipline GIS

rail network Map, manage, analyse,
design view and interpret the
infrastructure around
you, regardless of your
industry

Optimise rail track
layout and design

Tunnel design & Station & platform
analysis design & analysis

Multi-discipline Integrate platform and
tunnel layout, design station design into rail
and analysis network infrastructure

www.bentley.com

Corridor mapping

& analysis

Terrain modelling,
corridor mapping and
analysis for linear
assets

ALIM

Manage asset
information and related
documents through the
lifecycle

Drainage design &
analysis

For networks ranging
from civil drainage to
complex land
development studies

el

Transportation
inspection
Infrastructure

inspection across the
asset lifecycle

‘L ‘
1 +
=21 Iy

5

Bridge design &
analysis
Multi-disciplinary
bridge layout, design
and analysis

Predictive

maintenance
Decision support for
railway maintenance

Bentley
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Accurate, geo-located Reality Mesh created from photos

www.bentley.com Be n.l-leg
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@ https://connect-realitydataservices.bentley.com/webviewer/7id=f2a25%af- 1d3f-4682-99d7-ad8addc3b3ch £ ~ @ C || @ bxton 2| Reality Data Web Vie... | & Exton 2 | Reality Data Web V... X

File Edit View Favorites Tools Help
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e 4 ROl 5 Reality Mesh combining
Point cloud & . photos and point cloud




Scope: Global v

Al

== None
| Invert

~ substationOct7
= | LacAguillasRcacL

asset details including operations properties,
related documents such as safety manuals and
operating procedures, and issue history.

All available in the context of the reality model.
el CSRSIREERE T Gl




Surveying Engineering Construction Surveying Engineering Inspection
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Supporting the supply chain

Helping teams to better meet the owner's required outcomes



80%

Degree of BIM
implementation

e IT SCTEEY FEEEY SR S SRR T ST ot =T TN ALVl

—0—0 009000000000 0000 0000
Companies in the supply chain

www.bentley.com



Shoot yourself in the foot . ..

before somebody else shoots you in the head

Progress
\
\
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Crossrall

The BIM Academy will support the government construction

strategy by increasing the use of BIM and creating a
lasting legacy of best practice in innovation

Andrew Wolstenholme
Crossrail CEO

37 | WWW.BENTLEY.COM | © 2016 Bentley Systems
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What is the purpose of the Academy? —

38 | WWW.BENTLEY.COM © 2016 Bentley Systems

Educates, trains and supports

Enhances supply chain knowledge

Drives construction industry innovation in BIM
Software and best practice

Knowledge capture and transfer to other projects.

Bentley



Crossrail

.

How does the Academy look




What is the Academy achieving?

 Educating, training and supporting

* Fostering R&D

e Capturing two-way industry feedback
* Enhancing your BIMBOK®

* Benchmarking

Bentley



Technical Directorate Modelling Document cls e
Control
Scoring
=
: 1-2 Poor L] =3
Benchmarking Data _ 3|2
i i = .8 = | = = .
Applications 3Concem  [Z | | 1B/2 2 2|0 | E
= o) = O = | = 7]
& 4-5 Good I = e 3 & =53 alo E %
S SIElwl |28 8 Elw=| o » o S
Contract Performance Worldclass Il (£ 3|2 S 8|3 22 $/S/8l=2 3| &
. S § @3 olzles @3 33552 &
Summaries NAITBC [ |85 53522 853555282 &
- E R -
Ref Contractor Contract Area | <<|aO0|Dm|E |3 0|0l aju| O
1 West 4 4 4
2 Central 4 4 5 43
3 East 4 0 1 N
4 East 4 45 40 ﬁ
S Central 5 4 5 48 :
6 Central 4 Bl 5 B
7 West 54 45 4
8 Central BEEE
9 West 4 4 5 4
10 Central 4 4 4 5
11 West 33 3 3 p
12 West 4 4 4 5 1
13 Central [ || | R 4
14 Central 5 4 4 4 4
15 Central [ | < |- JE!
16 Central 4 5 4 4 4 /
17 Central |- |- [ KN |
18 Central 4 4 5 4 5 i
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Why have your own Academy?

Educate your supply chain

Coach and train

Experiment and sandbox

42 | WWW.BENTLEY.COM | © 2016 Bentley Systems, Incorporated

Manage RISK

Brief them on your vision
Explain their contractual obligations

Help them understand why

Show them how to use software and processes

Take advantage of new technology

Assess the impact of new standards

Bentley
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Don’t just mandate BIM

Do be brave and prepared
to shoot yourself in the foot

Beware anyone who tells
you it’s easy!

Define what’s needed

Develop a plan to
deliver it

Ensure everyone is
capable of delivering

Produce the
deliverables

Manage the
documents and data

Ensure compliance




Best Practice BIM for Infrastructure
Paul King, Bentley Systems
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N.V. KUMARAN

BINA INITIATIVES GENERAL MANAGER
Envisioning Engineering Intelligence 6012 5732 303

nvkumaran@»bina-i.com

@/ﬁ %@ﬂﬂ@@
— Institute

Product Training Partner

Bentley




