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Why information?

My inspiration...

“information is an unusual good: the more widely is shared, the more

people benefit from it”
(UK Government, 2013)

“There is a growing realisation that information is an organisations third [ information
capital asset and should be given the same level of focus as cash and
human resources”

A&
(Hulme, 2012) B
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objectives + methodology

Quantitative analysis
 (Survey among the Rail -

|

/ Alliance members)
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| From the int,i'erviewees' sample &
f targeting of practitioners
P r’ \
Objective 2: BIM - Awareness, r :

perceptions, expectations (Large ;’f BORRE
firms & SMEs) / SXrailalliance
Objective 3: BIM - Barriersand  \  metworkRail
actions to be overcome (Large \ .ﬂ

firms & SMEs)

\1 Qualitative analysis (Personal
\_ interviews to a number of the
survey's
participants/practitioners)



What is e-collaboration?

e-collaboration

...collaboration among individuals engaged in a common

task using electronic technologies.
Kock et al. (2001)



What i1s BIM?

BIM = technology + collaborative work process

(software + 3D models + collaborative work process + information management + asset management + more...)

'
Building Information Modelling (BIM):

“the process of generating, building and managing data through the life of a

project by using model-based technologies linked to a database of project
information” (Crossrail)

*Building = the verb not the noun, which describes the process of developing information models to improve the
business performance.
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Why BIM?

BIM= e-collaboration + information management = innovation = game changer

Transformation of stakeholders® relationships = opportunities
J AEC Ind ustry “ Tanspaey & technical core 4+ social partis = a complicated process
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J AEC Industry
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Quality
J cost + change management cost + time reduction
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J knowledge management

More

Knowledge

Less

Source: P. Bernstein, Autodesk AEC Solutions

Knowledge Sources

information capturing
information waste reduction

improved knowledge management
continuity of asset records
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J Transformation of stakeholders' relationships = opportunities

transparency + simplicity
early involvement

better coordination

role changes

Crossrail

‘a reminder of the old world’ ‘BIM world’




A technical core + social parts = a complicated process

| Institutional and

SV CRP  culturalframework

Coordinated
work practices

synchronous
collaboration

information
management

intelligent
models

3D CAD Technical core

source: SsWSP | BRSEmor




| | disadvantages

Not clear defined/perceived Various users’ purposes/expectations

Incompatibility of software é‘?w Cultural shift is required

(large organisations using their own systems)

Training costs

Lack of legislation/ standardisation High costs for implementation

(especially for SMEs)



J The UK Government Role Level 2 - 2016: from 3D modelling to collaborative design
Level 3 - 2025: from collaborative tool to an integrated tool with social impact

Industrial Strategy: Digital Build Britain
Building Information C—
Modelling

< N

Luc I

Baukding |ndormaton
Mo slieng

12

2013 2014

2016 | 2025
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collaboration + information sharing B|M LEVEL 2 BIM LEVEL 3
Efl ﬁ ‘Government will require fully collaborative 3D BIM...as a minimum

by 2016 A |
BIM 2016

‘BIM will enable citizensto
make better use of the
existing infrastructure’

=[®

Benefits for the construction

sector and the society due to
Q& developed ‘data assets_'/

w, 2013-14 achievements:

20% reduction in capital expenditures
agp. £840million cost savings (construction industry)
4l Globalleader in digital economy

9 Cabinat 0o I. ]

Governmenl

Construction
Strategy v o o -

O

Government
Construction Industrial Strategy: Smart Cities:
Strategy Construction 2025 Background paper
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J Britain's railway: adoption of BIM + interest

collaborative 3D environment = contractual requirement
Crossrail BIM "academy' = interoperability
Crossrail | 1 centralised set of linked databases

: use of a common data environment
engine for growth readiness to adopt BIM Level 2
- appointment of BIM specialists

“We want to build, operate and
maintain a virtual railway before
we go anywhere near a shovel”
(MacNaughton, 2015)

' BIM Level 2
appointment of BIM specialists
3D models transferred to 2D deliverables for the client

progress monitoring

. THAMESLINK
PROGRAMME

NetworkRail 2014 Asset Management strategy

VZ working on its procurement strategy

follow UK Government BIM strategy

research interest

support of firms (SMESs)
% I'a | Ialliance appointment of BIM speialist

support seminars + training
= .
W RailBIM
i

2015 conferences
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Survey: BIM in the UK Railway Industry
by Andreas Demosthenous '__")

mi AXDAT 2@ bham,ac.uk b iy
tiv44 |0) 792 245 315 A

pondents FProfile BIM awareness in depth

Job position MU among the aware respondents |5T¥-}- .
e . © inznn, il rscschiocainisnd EiM means difforent
A Size of workforce &, wiay of waiking and raraging infemation ina leeen ansdianmun, ansiiyg 1.3 thinge to different people.

| everyonoto understand o buding by uslng 3 diikal model,

Madzron o wartsdupl ndkn

Eary brwohn rent |2 8 Eroac

[ | 1| Y
e
tdbenmane N
e Tro
|
e

 Martaging dinata Shaks (73,501 Major
# Technitl rmanage Strangths Irgrossd coat s ration s 4a phinniag
d — -
:::.o::‘:;!::'«m“mw E‘E m Do nat knave' cannosdzclde g sl T i iy
4 . et k) b a e
=P e ORELSOREDDSTRIDSSRETEY o EncoLragingl, the o

= CHhar majerity defines BIM
althar as A commarcial
procoss hased on

Inforraatian sharing, or

- —~ - - | A procsas thal breolves craallng end using an Inballkset 30 modallo dankoed
Diffusian of innovati communlczbe profectdolskn,

self-characterisation

L T ey TP P
drdnr e PP

Yoars of activity in the rail industry (organisation)

P ko of b B BAE DL T R

derin

are aware of the
Govermmeantal targst

W
—— S5 Goenmoral Informmadon sharng modekond embed: ZrHeme wmad e e pad bl ae—rn S T,
=~ -TE - T - - A process of business calkboration hraugh shared reomation mackie: as an assct managoment purac raman|
aIN .
praoahe fr s wndl i St peens e e
WOt Symsrm WS4z iDyesrs 0 LLks 15 WS ymamormeors 1 Waoycha of & nrojeet M.Eljl:lr F ¥
RS R T e, S LA x Propact wlicla lifacyele ), digital el beiad . Y projact. ¢
& process of deskgning, consoucting er cocraling o bubdng or Infrosbucture Weaknesees Rertiranite == [
Fiaeld of nperﬂﬁﬂr‘. 5ok by wsing elecironl: cidoct-orermea intomeaban. [
: - eeere it | Ao ckeardetnzds b orsmand g
pers kit Ly I
[ ess of the Go d ek oF Lndreinn e ng 2y sk el
Mt ) . X HModniling at agkbing rllacrie
e —— 15% [U=e of B thE
— .
form dpmes Farrmsreser b e [ | ! 7
[N £ e A
sefraalaaed | el I\ Ve f .‘pﬁ- ‘9@# s"fa ﬁ EHo 43% of the respondenis Wikt vl e kv i il e &
P Ree—— oy q_id' & i | 57| W N [B5%, ot 1ha B8V awara) e _

Opportunitios et e L T 5
chuws

ST P LA

Bavtbsrarhia coniae R HOE TR T TR T R O

| Beemar s e donaiiegl

BIM awareness

_ Sk .-ﬁ eperr Feasinra sl by dsand o,
Are ¥Oou Aware of BiIk? s Almast three Fifihs [57%] af ™
the participants are avware of A e et e
B, 8% of the respandcnis ketabip o dam e el P ——— ]
* The awarencss of the | 58% o 1 BEM awara) gy
respondants can ba participaicd in a BIM b s
characierised as sufficient | - e
' projeci
bregawse of the currenl [ ———
conditions of BIM usa inthe rail R, “tahon
Indiiatry il | dAaz o anuroog kbl Coak ot ok one (S MEN.
whwane Nt heaen ' Tha IR g ate b o ey DN Lowsoflagleanhes 4.
amang the pardcipants in BN prajacks [2930)
Total {20 :
I Fal ] Tho BB projects’
: EIM potentia it i A b BIM barriers
i | adeoquaie lovel — =
Do you bﬂ"ﬂ:ﬂ f:‘:t BinM ’f-ﬂu""?f—“i' baneficial e e | e eyl P In your opinion whizh of the following are the main barriers for the BIM
BRI LR AR R " Turther information were gavarnmantal siratagy adoption by your company?
L il ] provided before the question - et ® Level 2 = Leveld LL {u=e of BIM-Level 2),
3 I .|
L A of the total samipls Lasal1: BIM caly for 50 dusin by the consubaees, | eapecially thoss Fiam ok L Pt el Hem
CDiEr ‘Level 2: BIM for deslgn purgoses; o collabarabve oppreachwas fallowad ke fhe largc firms e
T bt e stakehalders and the Infarmatken was shar = amang B parkipants I orderte 5 CbEctmarmly il el i
T Sl procesd with n baderatec BIK model. P ..
§ i = Lerge ‘Lmuml 3z Al She propect peshae wars abia S0 aceeas and mac iy the iheema hnn e feihe 2
» M S e e [
L i """"" Almost the half of the EIM ; ﬂww:h:.';::n;:i;;lnﬁ P
Unawana raspandents sUpport =T o s “rry -_ Rk
1 [ 1 il umful for at I
Lo that: 'BIM could be banetictal 1] | tic ! 1 - e e ‘“:‘ o
Fad I'I'I"I cmnw'w'_ " AEE Ty St Fiaes " ¥ ] r 4 ke 3 il 1 Implemz o coubs cubseigs e _ er i
EIM unumare 1es pordunis - P 5F, Y + 5 3 b y reteatinlhenstih

by U del-b ae A inked toa databiace o sler I parreastatici barasts sra not aretcis [ 12
: : : [ [T P Cr—

Mzt part ok curdlarde widarpolics
Fick dus callabinyrascare [N &= Amck zF{sm= and < innt - pEgamars mik
Er

ofert [l 4%
Ways to overcome the barriers

“Develapment of sharing cubture”

BIM perceptlians

BIM &= only uaeful in B2 Blf requires i-|i|-| 'n:I Bif zan be 2 useful lool
ramplas projects o of tachnalaghcal skills for SME=

"Standardisation” ! Battor understanding of banofits

lients & | i "
| “Cliomts should gve direction of (ake ik

which plntform {o choosa™

2%
SR

| Ll LL Ty Plwe Afamors dwie e §derfdmer (Bt irai eas
Frocuramen siratagy 15 k Iy company is able ta
crucial for cffectiveness L arlapt Bl

In BIW

"The end users noed fo be aware of
tha benafits of a supplier to bocoms
almost a consullative partmer™

=T

“improved eduecation Iram the
imthiuEEry

"Procurement shiff"

& rail industry wide |oadorship
Torem s reguired’

-

= Strongly Agree W Agree Melther agree or disagree ™ Disagres @ Strongly disagres Don't knowy No opinlon

|

T T T Ty T ——— G

P g p—

Supervisors: Professor David 5, Walker (D.5.Walker@bham.ac.uk } & Professor Felix Schmid (f.schmid@bham.ac.uk}) September 2015




e
()= Prez
e =
T

Respondents Profile

Job position
Size of workforce

m CEO

® Managing director SMEs (73 5%
» Technical manager |

=owsion o deparcment manater I+ I NN =+

® Project manager
¥ Project Engineer ¥ 1to 10 employees M 11 to 50 employees ¥ 51 to 250 employees M More than 250

w Other

Diffusion of innovation

(self-characterisation)
45.6%

Years of activity in the rail industry (organisation)

B I < I = D - I

WO0toSyears MW6tol0years ™ 11to 15 years

M 16 years or more

Field of operation

Supplier | 27.7%
Manufacturing I 24.8%

2.9%
Other NN 15.8% 1.5%
Consultancy (Engneering or Environment) N 13.9%
. 1 A ¥
Consultancy (Business) NG 6.9% é‘ )
&

Software and IT solutions _ 5.9%

Information systems I 5.0%




BIM awareness

7
Are you aware of BIM~ . Almost three fifths (57%) of

the participants are aware of
BIM.
 The awareness of the
43% | respondents can be
T Large SMEs characterised as sufficient,
because of the current
conditions of BIM use in the rail

industry.
o Aware B Not Aware
. Total (20)
BIM potentials
D beli that BIM Id be beneficial Large (8)
O yOou pelieve tha cou e penericia o
y for+ha combany 2* Note: The BIM definition and SMEs (12)
a : S R T S, _ : _,_,,,,._.__h — further information were
*answers among the participan 's who are N ::f::_ﬁ " aware of Bl provided before the question .
ﬂ 43% of the total sample Level 1: BIM only
y m BIM lwnref-ﬂidn't asked | ‘ Level 2: BIM for ¢
® BIM unaware/ Asked stakehol:
™ Yes proceed
® No Level 3: All the pi
same BIN
| ——
(as] " Almost the half of the BIM
unaware respondents support

that: ‘BIM could be beneficial
for my company’.

BIM unaware respondents




BIM awareness in depth

Definition among the aware respondents (57%) -

Construction, digital model-oriented: BIM means different
A way of working and managing information in a team environment, enabling things to different people.
everyone to understand a building by using a digital model.

- Do not know/ cannotdecide .07

Encouragingly, the
majority defines BIM
either as a commercial
process based on
information sharing, or
as an asset management
process for the whole
lifecycle of a project.

Project, 3Dmodel-oriented:
A process that involves creating and using an intelligent 3D model to informand ET¥ T
I communicate project decisions.

Commercial, information sharing model-oriented.:
A process of business collaboration through shared information models.

Project whole lifecycle (asset), digital model-oriented:
A process of designing, constructing or operating a building or infrastructure
asset by using electronic object-oriented information.

Awareness of the Governmental target

(Use of BIM-Level 2 by 2016)
0 q 49% of the respondents
6 (85% of the BIM aware)
“ Large SMEs
(5%

are aware of the
Governmental target.

M Yes
T M No
0 m 57% | @ BIM aware
33
T 39 Sttt >
A 5%
L 35




M Yes
® No
® BIM aware

PAV | 579%

Total (20)
Large (8)

SMEs (12)

® Levell

® Level 2 » Level 3 m N/A

Level 1: BIM only for 3D design by the consultants.
Level 2: BIM for design purposes; a collaborative approach was followed by the

stakeholders and the information was shared among the participants in order to
proceed with a federated BIM model.

Level 3: All the project parties were able to access and modify the information within the

same BIM model.’

29% of the respondents
(51% of the BIM aware)
participated in a BIM
project.

The BIM projects’
participants are at an
adequate level
regarding the
governmental strategy
(use of BIM-Level 2),
especially those from
large firms




BIM is only useful in
complex projects

22%

W Strongly Agree W Agree Neither agree or disagree M Disagree M Strongly disagree Don't know/ No opinion ® Strongly




useful In
projects

BIM require:
of technolc

Don't know/ No opinion m Strongly Agree ™ Agree Neither agree or disagree M Disagree M Strongly disagree  Don't know/ No opinion



Procurement strategy is

crucial for effectiveness
in BIM

Q

19%

26%

W Strongly Agree ™ Agree Neither agree or disagree M Disagree M Strongly disagree Don't know/ No opinion



‘Micro-environment’

BIM can be a useful tool
for SMEs

IM requires a high level
of technological skills

25% '

B Strongly Agree B Agree Neither agree or disagree M Disagree ® Strongly disagree Don't know/ No opinion

My company is able to
adopt BIM

28%

-2
.
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Major
Strengths

Major
Weaknesses

Reduction of work duplication

Early involvement in a project

Reduction of errors

Improved cost estimation and time planning
Higher grade of transparency

Don't know/ No opinion

Reduction of cycle time

Industry structure does not allow for the effective
adoption of BIM

Software issues (i.e. incompatibility between
partners’ systems)

Skilled personnel is required

Don't know/No opinion

Liability risks

Other*

LIAI

*Other:

aNot clear defined/ misunderstanding.
aLack of understanding by the clients.
aModelling of existing rail assets.




Other*

‘ aModelling of existing rail assets.

Provision of better services and products to existing
clients

Introduction of new knowledge/ skills into the
industry by the SMEs

Provision of new services and products to new
clients

O ppo rtu n ities Provision of new services and products to existing

clients

Don't know/No opinion

Other*

*Other:

2Use of created (existing)
information for new projects.

2Better and more detailed
specifications will be developed.

Lack of support from larger organisations/ partners
Confidentiality of data and privileged information
Long duration for standardisation

Don't know/No opinion

Market domination by software companies

Other*

The BIM adoption will affect the firm's strategy

*Other:
aLack of resources/skills. =Cost restrictions (SMEs).

oLoss of imaginative skills.

1]




BIM barriers

In your opinion which of the following are the main barriers for the BIM
adoption by your company?

e
1

30.9%

Unfamiliarity with BIM 54.4%

Cultural change is required

Lack of skilled personnel 27.9%

_L‘

First cost of implementation is too high

§

Our partners’ procurement policies are not
encouraging adoption of BIM

20.6%

Not useful for company’s area of work _ 19.1%
Implementation costs outweigh the |

- I 15.1%
potential benefits ,

Implementation benefits are not tangible 14.7%
Don't know/ No opinion 10.3% *Other:
, oNot part of our clients’ wider policy.
Risk due to liability reasons _ 8.8% oLack of team and client engagement with
BIM

Other* _ 4.4%
(@) prezi

e,
¥




Ways to overcome the barriers

“Development of sharing culture” o
“Standardisation” “ Better understanding of benefits

clients & large firms)”
“Clients should give direction of (cli ge firms)
which platform to choose”

“The end users need to be aware of
the benefits of a supplier to become
almost a consultative partner”

“Improved education from the
industry ”

“Procurement shift”
“A rail industry wide leadership
forum is required”

September 2015




Conclusion
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software/ BIM Railway platform
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culture/mentality financial + commercial process

better definition + understanding 'BIM friendly' procurement

e e sharing culture invest in BIM . non-adversarial contracts
large firms + clients support SMEs
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« 4 Recommendations

- Further investigation of the firms’ innovative/BIM capabilities
- Comparative study (BIM in Railway vs BIM in AEC)
- Standardisation and regulations + clearer definition of BIM (Asset management + collaboration)
- Development of a BIM strategy for the industry - achievable & measurable targets
- Development of a collaborative ‘BIM friendly’ culture
- Creation of a multi-professional and cross-sectoral BIM panel
- Protection - Hazard of domination by software companies
development of a common BIM railway platform widely available at low cost

(BIM Task Group - supporting BIM software (COBie) is available for free)

- ‘Crossrail Academy’ paradigm



@ further opportunities

- New business area - SMEs opportunity
creation and management of information models for the existing UK railway assets

- BIM for Asset Management
information for the end-users (citizens, TOCs, FOCs), the network owner (NR) and the

suppliers.

- 'Smart'/ Digital UK Railway
Smart City concept, Digiital Built Britain



.Ihank you!!
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