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Klaus Schwab who coined the phrase ‘IR4.0’ summed up its potential impact:

“We stand on the brink of a technological revolution that will fundamentally alter the way we live,
work, and relate to one another. In its scale, scope, and complexity, the transformation will be unlike
anything humankind has experienced before” (2015).
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Agenda:

1. Introduction

2. Methodology and research design
3. Overview of framework

4. Examples

5. Further information and training

Q&A
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1. Introduction

BIM ... is not just a technology or a process. It is a mindset for the.
entire built environment. It is changing the way we design, bU|Id
and operate our facilities.
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Background

Experience: Practical management roles: Qualifications:
20+ years in FM FM, PM, transition MSc-FM, MEng, BEng-Civil
ZHAW Lecturing Design, projects & construction PhD “FM and BIM”

University I Select School v

Study C ducati R h Busi services About us

Simon Ashworth

Simon Ashworth

ZHAW School of Life Sciences and Facility Management
Real Estate Management Competency Group

Reidbach
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PhD & ‘FM-BIM Mobilisation Framework’

THE EVOLUTION OF FACILITY MANAGEMENT (FM)

I\ THE BUILDING INFORMATION MODELLING (BIM) PROCESS: Output: to help professionals in industry

AN OPPORTUNITY TO USE CRITICAL SUCCESS FACTORS (CSF)

FOR OPTIMISING BUILT ASSETS F M - B I M
Mobilisation Framework:

SIMON JAMES ASHWORTH

U

A thesis submitted in partial fulfilment of the 3 N\ L \ — P
Wo LIVERPOOL

JOHN MOORES

requirements of Liverpool John Moores University UNIVERSITY

for the degree of Doctor of Philosophy

PDF: Checklist with links to useful sources

August 2020

http://researchonline.ljmu.ac.uk/id/eprint/14250 https://www.researchgate.net/profile/Simon_Ashworth2/research
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BIM in the digital-trends landscape

Abbildung 6: Einsatz digitaler Technologien in der Immobilienwirtschaft
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pom+ (2020) - https://www.digitalrealestate.ch/products/digital-real-estate-index-2020
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Avoiding dissapointment
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Challenge: for facility managers

Planned Handover (to ensure information for operation)
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How can FM benefit from BIM?

LRl i L i =y N ——

Avoid poor design decisions
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To improve communication/collaboration?
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Avoid costly mistakes
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To improve design and usabillity?

Digital Twin: improve a design before its built
' N ” . ~ ; = i -

Digital Briefing
& Digital
Procurement

Optimised
Operation

* Resolve issues in a virtual world before they become problems
* Understand how asset will work in operation

* Ensure information needed to optimise is available at handover

Visualise & solve problems before they occur
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To work In digital ways

We need to move
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Improve access to information
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2. Methodology and research design

What are the CSF in terms of relevant knowledge, skills and
e o st s competences, which will empower FMs to fully engage with the
err—————— BIM process and ensure that BA can be optimised in operation?

Sample: BIFM members - access to IT/BIM blog

= sopenanaty 2460 254 responses
n = unkown but more than 14,000 Q u antltatlve W
data collection
| and analysis J

Results
merged and
compared

Locl governmant

Interpretation

sultang BE201T

Qualitative data
collection and
analysis

052017

- 19 FM/BIM experts

- CONVERGENT DESIGN
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Quantitative: online guestionnaire

254 responses

FM Awareness of Building
Information Modelling (BIM)
AUGUST 2017

https://www.researchgate.net/publication/319159345 EM Awareness of Building Information Modelling BIM Auqust 2017
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Quantitative: CSF list

QUAN_CSF main-themes (MT) and sub-themes (ST)

CSF_QUAN_MT1 - General awareness of BIM and its impact on FM

ST_QUAN_T1.1-Awareness of existence of BIM

ST_QUAN_T1.2-Impact of BIM on FM industry

ST_QUAN_T1.3-BIM supporting FM

ST_QUAN_T1.4-Timescales for BIM to impact on FM

CSF_QUAN_MT2 - General perception/understanding of BIM by FM industry

ST_QUAN_T2.1-FM industry understanding of BIM

ST_QUAN_T2.2-BIM improving collaboration

ST_QUAN_T2.3-FM familiarisation with the RIBA process

ST_QUAN_T2.4-BIM for existing buildings

ST_QUAN_T2.5-BIM adding value to FM

ST_QUAN_T2.6-FM industry readiness for BIM

ST_QUAN_T2.7-BIM improving data transfer

« Statistics to test hypothosis
* 10 Main Themes (MT)
* 47 Sub-themes (ST)

*  Numbers & Text — converted to narrative text

ST_QUAN_T2.8-Early involvement of FM

ST_QUAN_T2.9-BIM as a competitive advantage

QUAN_CSF main-themes (MT) and sub-themes (ST)

ST_QUAN_T2.10-Need for BIM familiarisation

CSF_QUAN_MTS - BIM supporting the UK Government construction strategy

CSF_QUAN_MT3 - FMs experience of preparing/using key BIM documentation

ST_QUAN_T8.1-BIM helping meet the Government 2025 strategic targets

ST_QUAN_T3.1-Experience of a BIM project

ST_QUAN_T8.2-Awareness of the UK BIM mandate

ST_QUAN_T3.2-General experience of key BIM documents

ST_QUAN_T8.3-Awareness of maturity levels of BIM

ST_QUAN_T3.3-Experience of writing BIM documents

ST_QUAN_T8.4-Awareness of BIM Level 3 strategy

ST_QUAN_T3 .4-Confidence levels - reviewing/writing BIM documents

ST_QUAN_T8.5-Awareness of government sponsored BIM websites

CSF_QUAN_MT4 - Asset management strategy (AMS) and BIM in respondents’
organisations

CSF_QUAN_MT9 - BIM training within respondent’s organisations

ST_QUAN_T4.1-Lack of key BIM documents in respondent’s organisation

ST_QUAN_T9.1-BIM training within respondent’s organisations

ST_QUAN_T4 .2-Lack of organisation asset management strategy (AMS)

ST_QUAN_T9.2-Organisation BIM training plans in place for staff

ST_QUAN_T4.3-BIM documents in place and being used

ST_QUAN_T9.3-Organisation resources/funding for BIM training

CSF_QUAN_MTS - Benefits of BIM to FM

ST_QUAN_T9.4-Organisation in-house BIM expertise used to conduct in-house training

ST_QUAN_T5.1-Key benefits of BIM to FM

ST_QUAN_T9.5-Organisation plans in place to actively evaluate BIM training

CSF_QUAN_MTB6 - Possible barriers/concerns to adoption and use of BIM

ST_QUAN_T9.6-Employee benefit from BIM certification or further BIM training

ST_QUAN_T5.1-Key barriers/concerns to adoption and use of BIM

ST_QUAN_T9.7-Level of BIM training, education and support in organisations

CSF_QUAN_MT7 - Knowledge of UK BIM standards and guidance

ST_QUAN_T9.8-Sources and types of training and education

ST_QUAN_T7.1-Knowledge of key BIM standards and guidance (ranked)

CSF_QUAN_MT10 - Digitalisation and technology impact on FM

ST_QUAN_T7.2-Lack of familiarisation with UK standards

ST_QUAN_T10.1-Impact of digitalisation and technology on FM

ST_QUAN_T7.3-AM, Planning and LCC standards (Non-BIM specific)

ST_QUAN_T10.2-Using BIM to help visualise and market buildings and services

ST_QUAN_T7.4-BIM standards with respect to specific BIM standards/guidance

ST_QUAN_T10.3-Using BIM with VR,AR and MR

ST_QUAN_T7.5-BIFM (IWFM) BIM guidance documents

ST_QUAN_T10.4-Maintaining BIM models

ST_QUAN_T7.6-Other useful BIM guidance documents

ST_QUAN_T10.5-Software tools to help optimise the use of BIM for FM
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Qualitative: 19 FM/BIM experts

NVivo used for analysis Identification of qualitative CSF MT and ST

Nodes

4 Name ST9.1: Knowledge of BIM

i standards and guidance
Ry Fea - (22 passages)

AQ2. Job function

ST9.2: Use of standards and ST9.3: Existing BIM
guidance in practice guidance
(107 passages) (53 passages)

A03. Organisation business sector

A04. Stakeholder role in WLC

ADS. Interaction with other WLC stakeholders

; BO6. Experience of FM, WLC and BIM ST9.8: Critical success CSF QUAL MT9 §T9.4: Gaps in BIM
3 B07. Organisation use of BIM factors for new BIM guidance Training_amd corﬁpetence guidance
5 () BO8. Experience of BIM strategy, OIR AIR EIR or BEP (139 passages) (679 passages) (41foarasthgses)
¥ B09. RIBA PoW familiarisation P g
¥ B810. BIM project mobilisation experience
C MAIN THEME 01 - GOVERNMENT POLICY AND ITS IMPACT ON FM INDUSTRY
ST 1.1 Realising value over the WLC of built assets . -
ST 1.2 Impact of government policy on the FM industr UL BIFM('WFM) guldes SR LT besi-lv;rgegn }é:ﬁ;:.ld(:%;ng:?ld
m . : s s it e on BIM for FM competenc -
ST 1.3 FM Industry readiness for BIM (61 passages) (223 pl:‘ - aggs) FM professionals

(33 passages)

Challenges around validating data that is handed over

Education about BIM
FM readiness and willingness to engage with BIM

Figure 11.8: CSF_QUAL_MT9: Training and competence

ssues with OPEX vs. CAPEX perspectives in the BIM process
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ualitative: CSF list

° 110 ’ 000 WO I’dS of text Qualitative CSF MT and ST Passages
ST_QUAL_TS.1 Importance of linking AM and BIM strategies and having good OIR and AIR 157
° 3380 passages Of teXt ST:QUAL:TS.Z Del;ning informaliongneeded and respongibilities from CgAgPEX to OPEX 94
1 ST_QUAL_T5.3 Critical success issues for a good EIR in the BIM process. 108
* 10 Mal n Them eS (MT) ST_QUAL_T5.4 Maintaining BIM models and the quality of data and information after handover 102
[ 45 S u b_them eS (ST) CSF_QUAL_MT6: People in the BIM process and improving collaboration 273
ST_QUAL_T6.1 Perception of FM by other stakeholders 55
ST_QUAL_T6.2 Improved collaboration between stakeholders in the BIM process 58
ST_QUAL_T6.3 Early engagement of FM in the BIM process 77
ST_QUAL_T6.4 The social aspects of BIM supporting people and society 37
ST_QUAL_T6.5 people in the BIM process 46
CSF_QUAL_MT7: Role of FM in the BIM process 299
ST_QUAL_T7.01 Leadership and engaging and advising clients about BIM 43
ST_QUAL_T7.02 Developing AM strategy, (EIR, OIR,AIR) and identifying data requirements 52
ST_QUAL_T7.03 Defining data structures (IFC/COBie efc.) and CAFM systems 21
ST_QUAL_T7.04 OPEX budget and WLC planning 19
Qualitative CSF MT and ST Passages ST_QUAL_T7.05 BIM knowledge and guiding people through the BIM process 13
ST_QUAL_T7.06 Helping/providing D&C teams on designs to improve operational & WLC decisions 26
CSF_QUAL_MT1: Government policy impact on FM industry 240 ST_QUAL_T7.07 Giving feedback to D&C teams to improve operational & WLC decisions 33
ST_QUAL_T1.1 Realising value over the WLC of built assets 99 ST_QUAL_T7.08 Handover planning, soft Landings and lessons learnt 42
- - ST_QUAL_T7.09 Identifying client needs and using FM knowledge to help improve BIM process 32
ST_QUAL_T1.2 Impact of government policy on the FM industry 82 ST_QUAL_T7.10 Validating data and keeping BIM models and data up to date 18
ST_QUAL_T1.3 FM Industry Readiness for BIM 29 CSF_QUAL_MTB: Key BIM standards and guidance for FM 194
CSF_QUAL_MT2: Barriers and challenges to the adoption and use of BIM 221 ST_QUAL_T8.1 Key standards/guidance perceived as useful to FM (ranked by frequency) 194
ST_QUAL_T2.1 Key barriers and concerns to the adoption and use of BIM 221 CSF_QUAL_MT9: Training and competency 679
CSF QUAL MT3: Benefits of BIM to FM 380 ST_QUAL_T9.1 Knowledge of BIM Standards & Guidance )
STiQUAL:TSJ Transparency of benefits 65 ST_QUAL_T9.2 Use of standards and guidance in practice 107
ST_QUAL_T3.2 Key benefits of BIM to FM 315 ST_QUAL_T9.3 Existing BIM guidance 53
S ST_QUAL_T9.4 Gaps in BIM guidance for FMs 41
CSF_QUAL_MT4: Digitalisation and technology 206 ST_QUAL_T9.5 Knowledge gap - construction and FM 3
ST_QUAL_T4.1 Understanding digital trends and their interconnection 39 ST_QUAL_T9.6 Training and competency 223
ST_QUAL_T4.2 Using technology to improve collaboration and access to data 36 ST_QUAL_T9.7 BIFM -IWFM guides on BIM for FM 61
ST_QUAL_T4.3 Linking external databases to BIM models 22 ST_QUAL_T9.8 CSF for new BIM guidance 139
ST_QUAL_T4.4 IT systems, security, CDE and BIM related processes 39 CSF_QUAL_MT10: Data and information transfer in the BIM process 427
ST_QUAL_T4.5 Exchange formats (IFC, COBie elc.), classification and dala structure 29 ST_QUAL_T10.1 Knowledge and transfer of quality data 57
- - ST_QUAL_T10.2 Transfer of data into CAFM and FM systems 182
ST_CLIAL T4.8 BIM viewar toc?ls and .moblle technology . 2 ST_QUAL_T10.3 Standardised data transfer using COBie and IFC 145
ST_QUAL_T4.7 Webtools, social media and conferences for knowledge and networking 13 ST_QUAL_T10.4 Improving data handover processes and fulure possibilities 3
CSF_QUAL_MTS: Strategic management and use of information 461 Total passages of text used in the qualitative analysis 3380
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Merging the CSF: Main Themes

CSF: «side-by-side» MT considered — do they «converge» or RKiNGIoes

New MT to help clarify the titles for use by practitioners in the ‘FM-BIM Framework’

Converge x
or
Qualitative CSF MT Diverge | Quantitative CSF MT No _ |CSF MT 'Final List' - Renamed for use in FM-BIM Framework
CSF_QUAL_MT1 - Government policy impacton FM | - Converge | CSF_QUAN_MTS - BIM supporting the UK government MT1 |lrplemrenting BIM with a WLC approach to support sustainability and UK government
industry construction strategy construction strategy targets
CSF_QUAL_MT2 - Barriers and challenges to the Converge | CSF_QUAN_MTS - Possible barriers/concerns to adoption MT2 |Addressing and overcoming perceived barriers and challenges to adoption and use of
adoption and use of BIM and use of BIM BIM
CSF_QUAL_MTS3 - Benefits of BIM to FM Converge | CSF_QUAN_MTS - Benefits of BIM to FM MT3 [Making the benefits of BIM to the operational phase of assets transparent,
realistic and achievable
CSF_QUAL_MT4 - Digitalisation and technology Converge | CSF_QUAN_MT10 - Digitalisation and technology impacton  §MT4 [Recognising the importance of digitalisation and technology to FM and the BIM process
FM
CSF_QUAL_MTS - Strategic management and use of [ Converge | CSF_QUAN_MT4 - Asset management strategy (AMS) and MT5  |Planning the strategic and operational information needs for FM in the BIM process
information BIM in respondent's organisations
CSF_QUAL_MTS - People in the BIM process and Converge | CSF_QUAN_MT1 - General awareness of the existence of MT6  (Improving stakeholder colaboration and understanding of the BIM process
improving collaboration BIM and its impact on FM
CSF_QUAN_MT2 - General perception/understanding of BIM
by the FM industry
CSF_QUAL_MTY - Role of FM in the BIM process Converge | CSF_QUAN_MT3 - FM's experience of preparing/using key MT7  |Clarifying the role and tasks of FMs in the BIM process
BIM documentation
CSF_QUAL_MTS - Key BIM standards and guidance | Converge | CSF_QUAN_MT7 - Knowledge of UK BIM standards and MT8 |Acquiring essential knowledge of key BIM standards/guidance documents for practical
for FM guidance use in a BIM project
CSF_QUAL_MT9 - Training and conpetency Converge |CSF_QUAN_MT9 - BIM training within respondent's MT9 |Ensuring people have adequate BIM training and competency skills to successful engage
organisations in BIM projects
CSF_QUAL_MT10 - Data and information transfer in MT10 |Ensuring successful ransfer/ongoing management of information/data for the

the BIM process

operational phase of assets
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Merging the CSF: Sub-themes

CSF: Then ST considered for kconvergence» or RElNGIOeHees

Converge
or

CSF_QUAL_MT1 - Government policy impact on the FM industry Diverge |CSF_QUAN_MTS - BIM supporting the UK government construction strategy

The qualitative and quantitative ST were compared using the ‘side-by-side’ comparison technique. The second row shows an example where ST were considered to ‘converge’ i.e.
ST_Q ‘QUAL_T1.2" with a focus on ‘Impact of government policy on FM’ was considered ‘similar’ with ‘QUAN_T8.1’ focused on ‘BIM helping meet government 2025 strategic targets’

ST _QUAL_T1.2 Impact of government policy on FM Converge |ST_QUAN_T8.1-BIM helping meet government 2025 strategic targets

ST _QUAL T1.3 FM Industry Readiness for BIM

ST QUAN T8.2-Awareness of the UK BIM mandate

More ST were considered to ‘diverge’ as often they were not

.. ) o o ST_QUAN_T8.3-Awareness of maturity levels of BIM
‘similar’ when comparing the qualitative and quantitative ST

ST_QUAN_T8.4-Awareness of BIM level 3 strategy

ST_QUAN_T8.5-Awareness of government sponsored BIM websites
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Final CSF list

CSF MT1 Implementing BIM with a WLC approach to support sustainability and UK government
construction strategy targets
CSF MT4 Making the benefits of BIM to FM transparent, realistic and achievable
ST 1.1 Using BIM to maximise the long-term value and ROI of built assets 5
- - — ST4.1 Using case studies as reference material to help provide evidence of the benefits of BIM to FM
ST1.2 Using BIM to reduce operational costs, improve sustainability and help meet government 2025 targ 743 Making the benefits of BIM dlear and transparent
ST1.3 FM rleadmess to engage in BIM prolects‘ — . ST 4.3 Ensuring a WLC perspective is taken to realise the full potential of BIM to FM
ST1.4 Making the benefits of BIM to the operational phase of assets transparent, realistic and achievable | [gT22 Measuring the benefits of BIM
ST1.5 Planning the strategic and operational information needs for FM in the BIM process 3T45 Planning realistic timelines for the realisation of benefits
ST1.6 Improving stakeholder collaboration and understanding of the BIM process ST46 Ensuring access of good quality data from one place
ST1.7 Clarifying the role of, and tasks of FMs in the BIM process ST 4.7 Increasing operational efficiency
ST4.8 Improving strategic management of assets
CSF MT2 Recognising the importance of digitalisation and technology to FM and the BIM process ST49 Using the visualisation power of BIM models to help improve FM planning and safety
ST 4.10 Improving the prediction of maintenance costs and ROI
ST 2.1 Awareness of digital trends and their potential impact on FM ST4.11 Improving st and the transparency of WLC
ST2.2 Using technology/software tools to help improve collaboration and sharing of data ST 4.12 Helping collaboration with the design and construction teams
ST23 Linking BIM models to external databases ST4.13 Improving health, safety and risk management > 10 M H Th MT
ST24 Set up of the CDE and ensuring security of BIM data ST 4.14 Supporting innovation, commercial models and use of visualisation technologies (AR, VR and MR) and al n el I IeS
8T 25 Ensuring data is correctly structured for efficient information exchange 7415 G' BV T Ctend o
- = B . SIn 0 Improve procurement, tendering and for insurance
ST26 Using BIM viewing tools/mobile technology to help improve FM services and access to information ST4.16 \mprzving the h;ndov;r from construction togoperanen > 100 Su b—thel | IeS (ST)
ST27 Using social media for knowledge sharing and networking ST4.17 Reducing the cost of transferring data from construction into FM management systems
ST2.8 Maintaining BIM models to ensure they remain up to date ST418 Avoiding abortive, disruptive or wasteful work
) ) . ) n ST 4.19 Using BIM for benchmarking RE
CSF MT3 Addressing and overcoming perceived barriers and challenges to the adoption and use of Bl 57750 Providing added value by integrating BIM with other technology
- - ST4.21 Using Retro-BIM techniques to provide additional information about existing assets
ST 3.1 Upskilling FM t f them f ful t in BIM t
L \»ng eams fo empowe.r e for successil engagemen fn projects ST 4.22 Improving the handover process of quality information from construction to operation
ST 3.2 Preparing people and organisations for full engagement in BIM projects ST4.23 Using BIM to improve the advertising and management of space
ST3.3 Addressing concerns about costs associated with BIM and ROI
ST 3.4 Clearly articulating the value and benefit of BIM to FM and the operational phase of assets CSFMT5 | Planning the ic and op li needs for FM in the BIM process
2: 22 ijz:r;gssr;a“i‘;;ﬁ:ﬁf:;;;xhat BIM can deliver ST5.1 Using BIM to support an organisation's AM strategy
- 9 ‘P _ . ST5.2 Defining what FM information is needed from the CAPEX phase for the OPEX phase
ST3.7 Understgndlng the need to focus on the quality of data rather than quantity ST53 Ensuring a good EIR is in place which addresses client and FM needs
ST3.8 Addressing concerns about the complexity of BIM ST 54 Ensuring BIM models and quality information are updated an¢* -~ ~""*"*
ST39 Advising clients about BIM and how it might benefit them » . .
ST 3.10 Deciding on the appropriate IT tools and whether to adopt an open or closed BIM approach CSFMT6 | Improving stakehold: llaboration and undk ding CSEMIE gfﬁ‘:g}'}gﬁ ge of key BIM standar for practical use in a
ST 3.11 Using case studies to document the benefits of BIM to FM ~ c
ST 3.12 Reviewing CAPEX/OPEX bud inable WLC h ST61 Improving the perception of FM in BIM projects ST 8.1 Using BIM standards and guidance in projects to achieve better outcomes for all stakeholders
. eviewing C PEX budgets to ensure a sustainable WLC approac ST62 Using BIM to improve collaboration between stakeholder grot (o= — gui g
ST3.13 U"d_e':Sta"_dmg IeQ_aI |mp|\cat|.ons for BIM projects ST6.3 Ensuring FM readiness for early engagement in the BIM proc .
ST 3.14 Avoldlns sno-wcnrklng mgntallly and. encouragmg garly FM‘engagement ST64 Using BIM to meet government targets for improving assels ¢ | ¢SF MT9 R e G BIM training and skills to
ST3.15 Assessing security and risks associated with BIM information ST6.5 Motivating and supporting people in the BIM process engage in BIM projects
ST 3.16 Understanding and use of BIM acronyms ST6.6 Preparing for the impact of BIM on the FM and AEC industrie
ST 3.17 Use of BIM/other standards with a KISS to ensure people can engage with BIM ST6.7 Using BIM to gain a competitive advantage gI g; chm"kng e;i:"tt'al Z"?’Ledgde abmf' BIM S“anda'ds and guidance documents
ST3.18 Using BIM for existing built assets and capturing 'as-built' records during construction ST6.8 Using BIM and other technologies to support FM delivery for « . sihg key B stancardsig icance In practies -
— -~ S5T6.9 Using BIM to help improve data transfer ST93 Sources for EIR guidance, BIM books and BIM training courses
ST 3.19 Understanding the link b-evtwe‘en BIM, CAFM and FM Wanagement systems , | - STo4 Ensuring FM have the right guidance for engaging in BIM projects
ST 3.20 Ensuring slaqdard classmcatpn systems are tjlsed to improve access and transfer of data /informati CSFMT7 | Clarifying the role of and tasks of FMs in the BIM process | ST 85 Bridging the digital knowledge gap bstween construction and operation
ST3.21 Ensuring FM is fully and positively engaged with other stakeholders ST96 BIM training for FM staff to ensure they have the necessary BIM and digital skills competencies
ST 3.22 Understanding the possible impact of short-term FM contracts and data ownership in a BIM project| | ST 7.1 Supporting and advising clients in BIM projects ST97 Using the IWFM BIM guides to help improve FM engagement in BIM projects
ST3.23 Understanding the limitations of bi-directional transfer of data between BIM and FM systems ST7.2 Defining the EIR, OIR, AIR and FM information requirements | ST 9.8 Essential tips for developing BIM guidance
ST3.24 Working with BIM processes and preparing good quality OIR, AIR and EIR documents ST73 Defining the data structure for BIM projects i ] ) )
5T 3.25 Understanding the use of IFC/COBIe for transfer of data into CAFM/other FM management system ST74 Considering the long-term OPEX budgel in BIM projects CSF MT10 En:larmg the snﬁcezs;glh:[r:'\r:‘sfer and ongoing management’ of ‘3D models, alphanumeric data
ST7.5 Writing key BIM documents and providing guidance for client: and documents’ for systems
ST76 H.efPlng design teams understand .Ihe |nformat|0nl needs of FI 8T 10.1 Planning the data transfer and quality checking process for BIM projects
ST77 Glving feedbapk to D&C feams to Improve operatinal and W 8T 10.2 Planning what data to collect and how to transfer it into FM management systems
ST78 Uslng E?lM t? improve the hand.over process from Consm‘lcum §T10.3 Using standards and a specific classification system to ensure data is well-structured to enable easy
ST7.9 Identifying client needs and using FM know-how to help impr¢ transfer from BIM models using COBie/IFC
ST7.10 Validating data in BIM projects and keeping the BIM models 1 | ST 10.4 Bi-directional data transfer and improving data handover processes and future possibilities
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Validation: Two stages

Two-stage validation of the ‘*FM-BIM Mobilisation Framework’

Stage 1: Focus group review

Two-stage process for
validation:

Stage 1: Focus group revi

Stage 2: Review of co

/L

Draft Framework
reviewed by
Same FM/BIM
experts

STEPS:

1. Focus group with ‘FM and
BIM experts’ to review draft
version of the ‘FM-BIM
Mobilisation Framework’
using CSF as example.

2. Transcribe recording.

3. Analyse transcript using
MVivo. Use findings to
validate the framework’s
usability and value. |dentify
suggestions for improvements
to the design and format.

4. Revise framework adding
all ten CSF with format as
agreed with the ‘FM and BIM
experts’.

Stage 2: Review of content

STEPS:

1. Issue the penultimate
version of framework to the
‘FM and BIM experts’.

2. Ask experts for final ‘sign-
off’ on validation and any
final feedback and
suggestions regarding the
CSF and specific examples
for practice.

3. Make final amendments to
the framework and prepare

for publishing.

4. Publish online.

Second review and

Final version of the
document;

‘FM-BIM Mobilisation
Framework: Critical
Success Factors to
Help Deliver
Successful BIM
Projects’

FM-BIM
Mobilisation Framework:

validation
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FM/BIM expert feedback

Look, feel and structure of the Framework Usability of Framework to different stakeholders

. Nice simple layout and structure of the framework. . [ Comprehensive end-to-end Framework for all stakeholders
. Layout is very clear, organised and easy to navigate. involved project delivery using BIM.
. CSF section explanations with MT and ST are clear. . CSF and extensive links will be helpful to all BIM stakeholders.
. The checklists are a really good idea. . Provides good WLC and sustainable asset procurement advice
e Could be used as basis for tool (template) for projects. with a cradle-to-grave approach.
e  The CSF's could be adapted for individual project workflows. * Highlights the need for early FM involvement in BIM projects.
¢ Information sections at the start of each of the MT act as good ¢  Comprehensive resource for BIM project teams.

signposts to each of the 10 topics. . Provides guidance for all stakeholders about BIM processes.
. Glossary of terms/abbreviations and appendices are well . Importance resource for designers and contractors to get better

referenced and organised. understanding of asset information requirements.
. The framework seems clear and very well structured. . The Framework can help FMs improve their BIM knowledge.
e [The framework is very well structured against critical success e  Useful guide for CAPEX teams re information needed by the

Eclors which | particular like. OPEX teams.
. Will help FMs structure their own BIM journey and breaks the BIM . Layout is easy to understand, logical in approach.

challenge into bite size chunks. . Recognises the importance of digitisation and the need for a
. Provides a wealth of information and research for further reading common data environment for project teams.

and guidance. . Identifies a need to keep BIM data and models current.

. It should be nationally adopted by the UK BIM Alliance.

FM-BIM Mobilisation Framework

Impact & contribution of Framew ork to industry Usability and flexibility for individual BIM projects
. Users can interpret each CSF for their own purpose.

. Framework will have a positive impact on the common
. [The fact you can easily search through the PDF and that it is ]

understanding, objectives and desired outcomes for the project
and the associated data/information.
. Helps professionals providing guidance especially around BIM

linked to resources and other sections is very helpful
. Teams can adapt Framework to suite specific needs.

processes and concepts. . Superb starter checklist for tailoring to projects.

. The guidance needs to be supported by professionals with . Can help delivery teams understanding the best project outcomes
expertise in the specialist field. and operational deliverables.

s The framework will have a positive impact on the FM industry e  Stakeholders can use sections that are just relevant to them.
because it will help FM acquire the digital skills needed today. e Important to help readers understand the important MT and ST.

. t} positive step towards educating FM as a sector about the ] e Good reference guide and check list for FMs.
benefits of BIM. . Good for checking use of BIM during the O&M processes.

e Will help create a common language between AEC and e Main benefit is acquiring the necessary knowledge for
FM/Property and Asset management. implementing BIM in FM tasks.

e The framework will have a positive impact, taking away the ¢  Can be used to understand BIM at different project stages
complexity of BIM and bringing together all of the previous . Useful as an upskilling tool.
research. . Will help people structure the engagement and information needs

. The framework aligns research and information to the specific through the life of the project.
use case or need. . Will be ‘go-to tool” for people getting up to speed and not be

overwhelmed by the challenge of being involved in BIM.
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3. Overview of Framework LIVE DEMO

Aimed at FMs but
FM - B I M also useful to other
whole life process

Mobilisation Framework: professionals

Critical Success
Factors to Help
Deliver Successful
BIM Projects

Simon Ashworth

RN X5 LIVERPOOL
UNIVERSITY
(Searchable PDF)
For industry professionals
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4. Examples - 10 CSF

FM-BIM Mobilisation Framework:

Index

10 CSF
To guide professionals to
succesful BIM projects

1. Introduction

2. Guidance for using the FM-BIM Mobilisation Framework

3. Summary list of Critical Success Factors (CSF)

Tables: CSF Main-Themes (MT) and Sub-Themes (ST)

CSF 1: Implementing BIM with a WLC approach to support sustainability and UK government
construction strategy targets

CSF 2: Recognising the importance of digitalisation and technology to FM and the BIM process

CSF 3: Addressing and overcoming perceived barriers and challenges to the adoption
and use of BIM

CSF 4: Making the benefits of BIM to the operational phase of assets transparent,
realistic and achievable

CSF 5: Planning the strategic and operational information needs for FM in the BIM process
CSF 6: Improving stakeholder collaboration and understanding of the BIM process
CSF 7: Clarifying the role of, and tasks of FMs in the BIM process

CSF 8: Acquiring essential knowledge of key BIM standards/guidance documents for practical
use in a BIM project

CSF 9: Ensuring people have adequate BIM training and competency skills to successfully
engage in BIM projects

CSF 10:  Ensuring successful transfer/ongoing management of information/data for
operational phase of assets

Easy to use
and navigate

5. Conclusion
6. Further literature and papers by the author and co-authors
7

Appendices

SUMMARY CSF LIST [ mnoex ] QO 3 0 APPENDICES FRAMEWORK GUIDANCE
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CSF 1: BIM and whole life cycle approach

FM-BIM Mobilisation Framework: Critic eSS rs to Help Deliver Successful BIM Projects

HIGH INFLUENCE, LOW INFLLENCE L Leciiv
LOW EXPENDITURE, HIGH EXPENDITURE -

LEVEL OF INFLUENCE Q
=

Built assets are often procured with a lowest N |
price wins approach. However, research and CioB Bl
many industry such as the CLC

(2018, p13) suggest that this is 4
not the best apprggh to achieve long term value. esigning BUIIdIngS Wlkl

The report reg@@imends that in order to deliver

L
inakg i i i e
sustaina! ? assets for society, the procurement Share your construction industry knowledge PROJECT  TIME

* CUMULATIVE COST OF PROJECT

> arried by ‘“exploiting new technologies
. 1 focus on delivering the greatest

he life of the project”. BIM offers [#  Edittnis article

PrOVideS a ||St Of -tunity to do this and at the same A — o —
" “'!:- . -
> procurement process from an [EEESEREINSPIrY w
refe rence reports . This will help reduce costs over ISR ; i ' o T ZATIOH

he asset rather than just looking
e e SN PG NRLE  Procuring for value report
importance of early engagement to influence costs
was highlighted by (2004) in
his work with HOK and later buildingSMART. This
work is based on earlier YAork, shown in Figure 1 by Lower costs Faster delivery

i#M dings illustrated how the Construction O/

early stages of a projg e where high influence ELE Leadership 50 (@]
. Council

over changes and py hsts can be achieved at n o

low expenditure.

Figure 1

redcion
complston,

PROCURING FOR VALUE Lower Improvement
i il asszis emissions in exports

Ideas relate back to IEREERETE: 5@%

find out more

Paulson (1976) i R e B

Figure 2

SUMMARY CSF LIST INDEX APPENDICES FRAMEWORK GUIDANCE
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ST 1.1: Maximise long-term value & ROI

1.1

CSF Sub-Themes (ST)

Using BIM to
maximise the
long-term value and
ROI of built assets

Explanation

Adopting a WLC cradle-to-cradle approach to BIM,
rather than short-term capital expenditure (CAPEX)
focus, will help maximise best value over the long-
term and RO for built assets. Feedback loops with
design teams should review designs, energy systems
and quality/longevity of products/systems to
reduce frequency of asset replacement (thus waste)
and ensure sustainable WLC options are chosen.
CAPEX and (operational) OPEX budgets should be
balanced to see where more spend upfront will s
over the long term. Value engineering shoul
result inincreased long term OPEX cost j
the cheapest CAPEX cost. BIM can he
procurement and also achieve sus
‘Soft Landings’ and ‘BS 8536’ s
should also consider settin
to

dopted. FMs
mance targets

Value: over the whole
life of assets

Examples
Be Valuable

Adopting a WLC cradle-to-cradle
will make the procurement of b
more sustainable. The report ‘Cq
better future: achieving quality a
in the built environment’ is a goog
understanding how we should a
achieving best value. This requir,
CAPEX gitd OPEX costs, rather t
the initial CAPEX cost of|
t (e.g by considering equip
uality and life expectancy, and
value engineering in favour of thg
phase). Research shows it is ofte
paying more upfront for quality
that will reduce long-term operz
Project teams should also consit
life cycle costs of built assets. Thg
approach should be adopted w
account CAPEX and OPEX costs.
guidance standard should also b
ensure FMs can give input at the
time to achieve a sustainable ou

by Richard Saxon CBE
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ST 1.3: FM readiness for BIM

BIM guidance specific to FM and RE

N\

FM readiness to
1.3 engage in BIM
projects

Educating the FM industry with regards to BIM is
critical if FMs are to be ready to contribute towards
the success of BIM projects. Organisations like IWFM,
IFMA, RICS, etc. are now providing guidance for
people engaging in BIM projects in order to improve
the overall outcome. People need to understand BIM
is not just about software, but more about the overall
process. FMs need to lead and engage clients and
provide evidence of the benefits of BIM to convince
their clients that there is a good business case to
engagein BIM.

The IWFM hav%uced arange of FM
specific BIM guidance. Several useful books
have been produced including ‘BIM for Facility
Managers’ which is available from the IFMA or
online book retailers. RICS have produced an
‘International BIM Implementation Guide’. Some
other useful texts include the ‘BIM Handbook:
A Guide to Building Information Modelling for
Owners, Managers, Designers, Engineers and
Contractors’ available online at many retailers;
and ‘BIM for Construction clients’.

GO0 PRACTICE GLIDE

The role of FM
in BIM projects

BIM
for FACILITY
MANAGERS

eomeo Y Paul Teicholz

BIFM

Employer’s information
requirements (EIR)

An overview of facilities
management requirements

(P rics

:g IFMA
¢ FOUNDATION
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CSF 2: Importance of digitalisation

FM-BIM Mobilisation Fra

FM as a Digital Change

Agent

Digitalisationis having asignificantimpact across all secig®®or industry includingthe FM and the AEC industries.  The figure shows
If FMs are to remain innovative they need to be aw4fe of developing trends and prepared to use these totheir used in FM and R
advantage. The book ,(DFM, 2019), illustrates the wide range of  level.

technology used in the FM and RE industries (Figure 3).

Note: the mostinf

Data Inter- Workflow Facilities Sensor, Field data Communi- are placed at the

ofe
Repositories/ operability Systems Intelligence Mobile and capture cation
Containers/ Systems Real Time systems Systems a c I I y a n a g e I I I e n a S
Viewers Location The annual Gar
Decision systems

S i a digital change agent

(DSS) Smart Workspac

Management are already stari What you need to know about the transformation of FM in the digital age.
Information sometimes referi
Systams (W15) Deloitte ex|

Transaction
Processing

Systems : — il - in 2018 the digit:
(Tes) 9 —) pedn Expectations’. T

Data and ' ' already peaked a
T rmation ( : ; ‘ : Plateau of Prodi
|k ' ; next 5-10 years (

] ; 1 to engage with B}

Srotams deal with the sig
datathat will corr

™ both new and exis
Standards, c — — over to FM inthe

Code and . i
Protocols ‘ 2 \ 3 | = Fa—

Hardware
Systems

Figure 3

Technology important to FM
Ebbesen (PhD)

Realdania

= S o7
APPENDICES FRAMEWORK GUIDANCE
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ST 2.4: Set up of Common Data Environment

Careful thought needs to be given to BIM/IT
security risks and BIM data. It is recommended
that FMs follow the advice and guidance
provided in ‘PAS 1192-5". The CDE which

is used to manage and control models,
documents, data etc. during a BIM project
should be carefully set up with BIM processes
to control content.

Set up of the CDE and
24 ensuring security of BIM
data

THEBIM VIDEOS TECH DOCUMENTARIES ABOUT MORE ~

What is a Common Data
Environment?

The BIM | 2:55

The B1M explains ‘What is a CDE?'in a short
video. Further advice about CDEs &35

on the NBS website. Advice relating to
minded BIM is available in ‘PAS 1192-5".
Additional information about security mind
BIM can also be found on the NBS website.

Video: Setting up CDE

.

T —
BS 1192:2007 }—
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CSF 3: Barriers to BIM

FM-BIM Mobilisation Fram

Case studies: Applying BIM for FM

Ke”y et al (2013, p191) hlghllghted in their paper Proceedings of the 13th International Conference on Construction Applications of Virtual Reality, 30-31 October 2013, London, UK

i : : ; BIM FOR FACILITY MANAGEMENT: A REVIEW AND A CASE
fhac B iop e oo emerii o di(me STUDY INVESTIGATING THE VALUE AND CHALLENGES

still limited knowledge available on the subject”.
They identified four main challenges (2013, p197)
for FM:

Graham Kelly, Michael Serginson & Steve Lockley
BIM Academy, Faculty of Engineering and Environment, Northumbria University, Newcastle, UK

“The lack of tangible benefits of BIM in FM despite
agreement about the potential of BIM in FM”

“The interoperability between BIM and FM
technologies”

Nashwan Dawood & Mohamad Kassem
Technology Futures Institute, Teesside University, Middlesbrough, UK

ABSTRACT: For many years the issue of how to run buildings efficiently and effectively has posed a considerable
challenge. This debate has had renewed significance since the emergence of Building Information Modelling
(BIM) processes and the proposition that BIM information, captured during the facilities lifecvcle, can help
Lo improve the efficiency of Facility Management (FM). Using this proposition as a starting point, the overarching
Strategy & Policy N A ) A . A . .

aim of this paper is to investigate the value-adding potential of BIM and the challenges hindering its exploitation
in FM. The literature review showed the BIM value adding potential stems from improvement to current manual
processes of information handover. It also adds improvement to the accuracy of FM data and increases the
efficiency of work orders execution, in terms of speed, to accessing data and locating interventions. It was also
revealed that there is lack of real world case studies, especially in the case of existing buildings, despite new
constructions representing a small percentage of the total building stock in a typical year. The case study was
conducted on an existing asset composed of 32 non-residential buildings in Northumbria University s city campus.
Ashworth and Tucker’s (2017, p2) article scope very clearly at the beginning This was done to empirically investigate the value of BIM in a specific FM function (i.e. space management). The
suggested there was still “more work  the best will of the rest of the desig results provided evidence of the value of BIM in improving the efficiencies of FM work orders and the accuracy of

to be done” before the FM industry isin a positionto  pe what they really need” (p3). Th geometric information records.
be able to reap the full benefits of BIM. FM involvement is illustrated ir
2019). It reminds us the three in

“The lack of clear requirements for the
implementation of BIM in FM”

BIM Process - Construction Project Information

“The lack of clear roles, responsibilities,
contract and liability framework”

Carbonari et al (2015, p60) in their paper

noted a need for ‘evidence to convince They note a reoccurring barrier
facility managers to fully embrace this new technology”.  various research; “if FMs are not

KEYWORDS: Building information modelling, facility management, computer-aided facility management,

SUMMARY CSF LIST INDEX ® 20 APPENDICES FRAMEWORK GUIDANCE
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ST 3.3: BIM and ROI

CSF Sub-Themes

(ST) Explanation

Clear transparency of the benefits is important to
ensure BIM is not oversold, and people can see clear
added value in engaging in BIM projects. The ROI of
BIM s a key issue which should be demonstrated.
Clients and project teams should be clear about

their investment in BIM and try to evaluate the
overall benefits as well as ROI. Note: this may include
quantifiable and non-quantifiable aspects e.g.
improved communication, reduced RFI etc., and may
be dependant on the complexity of the project.
Acommon barrier that needs to be o

Addressing
concerns about
costs associated
with BIM and ROI

Examples

Completed

PwC reference report gives
specific ROl examples

pst ‘upfront investment’ in
sign/construction phases. From

ective it is very important to be
bout the possible benefits and
ROI. This include\/what BIM can and cannot do.
The PwC report ‘BIM Level 2 Benefits Measurement
Methodology’ (BMM) provides a good account of
the impact of BIM on asset planning, delivery and

nnnnn tinn Tha nracantatinn fram Avitadacl: an

© O

BIM just ‘adds cost’ Instead people ne Table 2: Environment Agency Foss Barrier Upgrade - Estimated benefits by lifecycle stage and

BIM can help reduce long-term ongoi
costs. Research indicates organisatior
realistic and allocate a budget line to
BIM models and data up to date - this
implementing processes in order tod

benefit category (PV 2017 real prices)

Significant savings to be made in
the operations phase

||

I_\_

Lifecycle phase All Design 3:&;\{ — Operation
April 2016 = | April 2016-May 2018 (26 months) July 2019-
Time period over which benefits are realised June 2043 | pesign and B&C undertaken in June 2043
(27+ years) | parallel (~24 years)*
Est. cost of Upgrade (without BIM)* £23,748,302 £2,632,317 17,683,400 | £3,432,584*
Est. cost by lifecycle phase (%) (without BIM) 100% 11% 75% 14%
Est. PV benefit from BIM L2 £367,693 £132,317 £12,257 £223,118
PV benefit as % of cost 1.5% 5.0% 0.1% 6.5%
Estimated benefits by category (% of total benefits estimated)
Time savings in design (36%) £132,317 £132,317
Wbuild and commission (1.6%) £5,757 £5757
R e ——— O S £6,500 £6,500
Cost savings in asset maintenance (60.7%) £223,118 £223,118
% benefits estimated in each phase of lifecycle 100% 36% 3% 61%
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ST 3.7: Quality of data

NBS FOR SPECIFIERS NBS FOR MANUFACTURERS NBS CHORUS NBS SOURCE UNICLASS 2015

Platform Resources Support Events About

Home / Knowle Building Information Modelling: What information is in the model?

Building Information Modelling: What information is in the model?

[ - 3R
"'/. “‘*-_‘

L%

"

Poor data quality has often been highlighted as
a key issue when transferring from construction
to operation. Two important and linked factors

are 1) i i

Home News About us Sectors -

Digital Twin

Data management

PLM

Maintenance

Predictive Maintenance

Deep learning

Document- & Datamanagement Downloads

0345 456 9594

What is the 'information model? Ralph Montague explores the graphical data, non-graphical data and documents that you can be expected to provide as part of the building process.

b .

System v  Contact

SIGN IN / REGISTER

What should be in BIM models

Inorder to ensure dataq it should be: 1)
relevant, 2) well structyzd and 3) easy to access.
The NBS article ‘BIM: what information is in the model’
gives some guidance in this respect. The article ‘Is
BIM the solution to construction’s quality issues’ raises
some interesting issues; that often the quality comes
down to the collaboration and culture of people
working in projects. Therefore it is recommended
that organisations develop an open and collaborative
working environment where people are encouraged
to share information. COBie and products like the
‘LIBAL Building & Infrastructure software’ tool can

also Re used as tool to check data being transferred.
How] “er, with all such tools a humanis usually
need check that what has been transferred is
actu ood quality.

\

e.g. LIBAL — improve data transfer

Innovative software tools
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CSF 4: Benefits of BIM In operation

CSF 4:

3 Time savings

©

(Chapter 4; Sections 4.1-4.2)

@D Risk reduction

B

Impr oved asset
unhsumm

(Chapter 6) l

o Improved asset

quality

@

(Chapter 7)

0 Improved

reputation

O

OH& S I'mprovemeniNature of the benefit

Nature of the benefit: The use of BIM has the potential to resultin tim
both in asset delivery throughout each stage of the asset lifecycle, and in serv
government organisation. For example, use of a Common Data Environment (CDE) enables easier ways of working
and quicker information exchange.

vings in a number of different ways,

Measuring the benefit: Time savings resulting from BIM Level 2 can be monetised by calculating the
corresponding reduction in (1) direct labour cost; or (2) nmt-dtpendem recurring preliminary costs (in the case of
an overall reduction in the d fa project). If i roject delivery (and project

benefts are brought forward in time), the nel present vale (NPV) of the project may 410 ne

o Materials savings Nature of the benefit: Use of BIM Level 2 has the potential to result in materials savings in the ‘build and

commission’ and ‘operation and end of life’ (maintenance, refurbishment, etc.) stages of the asset lifecycle, by
reducing the volume of materials required (including reducing wasted materials).

i i by hange in ortype of
snaterials used, and applying the enst of each type of material to the reduction i quantity, There may also be
corresponding environmental benefits from using fewer materials. These are estimated by applying the ‘embodied
carbon value’as a proxy for the total environmental impact to the reduction in the material’s quantity (in line with
Green Book guidance).

55

Nature of the benefit: Application of B Level 2 has the potential to result in other, broader cost savings acro:
the asset lifecycle where it s difficult to thy time and . The benefits
framework includes for example, cost savings from fewer changes, better clash dctcchon, and improvements

facilities management and maintenance.

Measuring the benefit: Cost savings may be estimated in a number of ways, depending on the specific saving in
question. In general, savings can be quantified by determining the change in the number of instances of a particular
event attributable to BIM Level 2 (e.g. the number of changes); and monetised by applying the average cost of each
instance (e.g. average cost of undertaking a change).

: The use of BIM Level 2 can contribute to health and safety improvements, throughout both
the ‘build and commission’ and ‘operation and end of life’ stages of the asset lifecycle. For example, a 3D mode
provides the visual basis for improved staff briefing and training, with further potential provided through 4D-type
simulations, (including construction and demolition activities), to opt safety

Measuring the benefit: Benefits from improved health and safety are quantified by the diff in
the number of fatal and non-fatal injuries and work related illnesses attributable to BIM Level 2; and monetised by
applying the cost to society per accident, incident or work related illness (using values published by the Health and
Safety Executive (HSE)).

Nature of the benefit: The use of BIM Level 2 has the potential to improve the accuracy of information about a

project or asset, and improve visibility about associated costs, delivery timeline, and risks. Because of this increased
certainty provided by BIM Level 2, there is a potential for a reduction in the variability of costs and time required for
Tivery and operation. This may resul e ability to reduce the contingency required against ca
i d/or operating iture, thus resulting in a reduction in c ciated with that contingency.

Measuring the benefit: Benefits from reduced risk a ified by the reduction in contingency
attributable to BIM Level 2; and munv.t)wd by applying the. y cost of capital to thy in value of the
y. (UK G of capital = social rate of time preference = 3.5% pa — Green Book).

Nature of the benefit: The use of BIM Level 2 can improve the availability of an asset once it has been
constructed: this means that it can potentially be used more productively over its lifetime to provide public services.
Better space utilisation planning; faster maintenance and refurbishment through use of an asset information model;
and faster BIM enabled response to incidents; can all improve asset availability, or reduce an asset’s downtime.
Measuring the benefit: Benefits of improved asset utilisation are quantified by determining the increase in
productivity (%) or reduction in downtime attributable to BIM Level 2; and monetised by applying the relevant
value for that productivity increase (either the avoided cost of downtime [e.g. cost to rent an alternative classroom
while regular classroom is unavailable], or the social benefit that wunlr.l be lost through downtime [e.g. cost to
society of students foregoing education while classroom is — more difficult

Nature of the benefit: Use of BIM Level 2 brings improved visibility over the process of design and construction,

which can enable improved quality of the asset for the end-user. For example, BIM's 3D and 4D visualisati
capabilities may result in a building being better laid out, or more pleasant to be in (the building may be angled to
get more sunlight for example).

Measuring the benefit: The impact of improved quality depends on the asset, what it is used for, and how
improved quality can directly affect user outcomes. Examples of dm:v.'( qmlm v:ffccla that may be quanufmd are
reduction in staff turnover asa of improved s with the working

or reduction in the length of hospital stays due to improved building amenity contributing to quicker recovery times.

P018), is available in
ebsite. It provides a
of arange of benefits
ed across the eight
process.

presents eight key
savings, 2) material
&S improvement, 5)
asset utilisation, 7)
improved reputation.
bm two perspectives;
and measuring the

he methodology and
ing the 22 high level
gorised into the eight
pve. The framework
ntermediate benefits”
e
re analysis indicated
estimated were 1.5%
benditure respectively”
fficiency saving across
) and “6-7% savings in

Extrapolating this to a wider level the report
continues ‘across the design, build and commission,
and handover phases, our quantified estimates were
0.7% and 1.4% of capital expenditure respectively.
If this level of saving could be achieved across the
National Infrastructure Commission’s projected public
sector funded infrastructure spend of £31.7 billion in

Key benefits accross whole life

2018/19, this would imply savings to UK taxpayers
of £226 - £429 million (in £2017 prices)”. The
research also highlights the work by PwC (2018)
using the BMM to analyse two projects highlights
the importance of BIM in the operational phase;

(Figure 8).

Findings from measuring the project benefits of BIM

Benefit distribution from one project
£500k

£400k
£300k

£200k

£k
Build and Commission

% of total 15%

saving:

;o

Reduced variance
in OPEX

Cost savings in
refurbishment

Cost savings in
maintenance

Improved asset
utilisation

Time savings in
handover

Time savings in build
and commission

Time savings in
design

Operation
73%

pwe

Main ROI benefit is often in operations

030

APPENDICES FRAMEWORK GUIDANCE

Nature of the benefit: The application of BIM Level 2 could potentially improve the reputation of

. - s t delivery; by improving the experience
of those associated with asset delivery and service delivery. For example, in asset delivery, use of BIM Level 2 may
resultin better site layout and improved logistics. This could reduce (or avoid) negative impacts on residents,
businesses and customers who reside near the construction site.

Measuring the benefit: Improved reputation is difficult to quantify, and often intangible. It may be possible to
quantify through use of surveys, however difficulty arises in attributing reputational improvements to BIM Level 2
because many factors contribute to reputation, and it s difficult to isolate the extent to which each is responsible.
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ST 4.1: BIM benefits & case studies

CSF Sub- Explanation
Themes (ST) p

BIM benefits catelogue

to establishing a good business
case for its use on projects.
Providing clear transparency of

Usmg case the benefits will help BIM buy-in
studies to .
. from management teams to invest

help provide . .

4.1 . where appropriate. Case studies
evidence of . .

and standardisation are important

the benefits to provide solid examples from
of BIMto FM P P

practice. Having good guidance

Examples

Completed

realised n a oiproject. The Benefits of BIM to FM Catalogud

2019) provides readers with an extensive list of possible adv BIM Facility: Swiss Case Studies
literature. Articles of interest include ‘Top 10 Benefits of Build
igital o °
may also

Modelling (BIM)', ‘How facilities management can take advantage of B

RICS ‘Utilising BIM to innovate the management of facilities' The

‘Perth Children’s Hospital’. Other websites showcasing Bl .<ase studies include | bim faCility
‘BIMhub’, ‘BIMCommunity’, ‘Graphisoft’ and ‘BIM Facilit

BERATEN & MODELLIEREN

Data | File available

The Benefits of BIM to FM Catalogue

April 2019

() Tenny Streeter - £, Simon Ashworth - € carsten Druhmann

Overview Stats Comments Citations References

Description

The Benefits of BIM to FM Catelogue is a part of a Research paper for EuroFM 2019
submitted by the authors and which will be used as an ongoing datbase to record the
Benefits of BIM for FM professionals which Can be accessed and used by practitioners

Working Case Studies - Interactive Map’, and the CITA ‘Irish Cas
aper 1 Hirslanden Andreas Clinic, Zug

5asdc
ling fol ..

L3

Kino Metropol, Zurich

KITAG

Related research

o
il

Material collection from stock, SBB Altstetten Depot G

Lucerne through station




ST 4.2: Making the benefits transparent

Benefits should be made transparent to ensure BIM is not oversold. Teams should

Transparency and credibility are target benefits which are achievable, and if possible measurable. Ashworth (2019)
key issues when considering the presents in two videos on the topic ‘BIM Are You Aware’ and The benefits of BIM
Making the benefits of BIM. Some of these to FM over built assets life cycle’. The thesis by Streeter (2019) ‘BIM: An Analysis of
beneﬁtgs of areillustrated in popular BIM BIM Benefits for FM over Building Life cycle’ and the follow up paper The benefits of
4.2 BIM clear and books aimed at FM and clients. ilding information modelling (BIM) to facility management (FM) over built assets ° °
¢ ¢ Where benchmarks and ROI hole life cycle’ (2019) provide an analysis of many of the benefits. The book
ransparen examples are provided this wi ‘BIM for Construction Clients’ and the cdbb ‘Case Study: Towards a digitally enabled
help make the benefits mo estate: the University of Cambridge’ provide some useful insights to benefits on the
transparent. digital journey. Section ST3.3 provides more information about measuring the
benefits of BIM and ROI.
A
. . Ranking Percentage
Collection of benefits (frequency) %
1 Time savings 21.98%
2 Productivity 18.23%
3 Cost savings 16.62%
. - . . . 4 Business added value 14.21%
The benefits of building information modelling (BIM) °
to facility management (FM) over built assets whole o Data accuracy /quality 11.26%
lifecycle (Ashworth, Streeter & Druhmann, 2019) 6 Communication and collaboration 7.77%
7 Energy performance 4.02%
8 Improving safety and risk management 3.75%
9 Interoperability 2.14%

https://www.researchgate.net/publication/332655772 The Benefits of BIM to FM Catalogue
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CSF 5: Planning information requirements

29|
FM-BIM Mobilisation Framework: Critical Success Factors to Help Deliver 1C5 393 593,010

ISO 19650-1:2018

Organization and digitization of information about buildings and civil
engineering works, including building information modelling (BIM) —
Information management using building information modelling — Part 1:
Concepts and principles

Wl

FMs are ideally placed during a BIM prc ISO 19650 BIM Standards ek

help represent the needs of the owncr aiiu S cmrmmep e S Project Management -~~~
end users to ensure that assets are built so tk Standards e.g. 1SO 9001,

: E
e ! Corporate Strategy Supporting 55000 and 21500 !
they can be operated, maintained and mag i and — ¢ o Rl Estae Statogy !
. . H Cor ‘acility Management Str: '
effectively over the much longer operationg ! Bodings P bmtcts Asset u.rw'sw::qyw !
. i
In BIM projects one often hears the ! l 4 H
“starting with the end in mind”, % includes H Informs i !
5 s T L Sy R b S T S R - Information Management _ = oy
the essential task of clearly g#¥culating what 0 i e.8. 150 19650 R
information is needed in the gferational phase to [ Organisational | : [
. . ' N '
run and report on assets in day-to-day operation. ool . .
The international standard uses the o *‘%ﬂ’ T AT
. . . . - ) '
term hierarchy of information requirements which {} Contributesto Enchpaiites Project _ Asset
is made up of a series of key BIM documents. P L ! Lieferung :G?;;amn :ai;;:auon
These are described in the standard and include: ¢ —
the Organisational Information Requirements Pl whormedon information ||
- - N L irements requirements
(OIR), Asset Information Requirements (AIR), the i (PIR) (AIR) e
Project Information Requirements (PIR) and the i ’ [ BfP rfllplssicmlraci 3 et
Exchange Information Requirements (EIR). The I - Contributes to {;‘,;;,‘ P <l Alphanum
2 o x . il t t .
OIR and AIR essentially describe what information i g ' Execution S [r— Requirements
- - c - I Exchange Plan
is needed to meet organisational business i Information e
3 . ) . . requirements
Interested parties Appointment information ‘E;‘“ l l
>
. . . . g il
information requirements requirements ssicies Data Drop Projekt Informationen Data Drop Facility Managment S:i'uﬂfy"ﬁffmm,m
> .
® Requirements
— g L | ¢
Organizational | 3 .
Inf . 3 Asset Information A Inf . Archiv
n Ol:matlon o E’ - Requirement_‘; ssetInformationgdy BEP (precontract)
Requirements =y (AIR) S Model (AIM) | 7T E'M .
=3 xecution ‘ ’
(OIR) 2 Plan Requirements.
R L] L] i
ContnkiUtes to Contr]}iutes to contributes to Eriul\ung Esduﬁms Erfillung Badurfms
8
Project = Exchange » . (5 Beschaffung CIR (aka EIR) AIR
Information = Information = Project Contracting Party's — [
) = T X L g lnformation Model Info lalmn — Infarmallon
Requ]rements % Requ"nements = [PIM) Requirements Requirements
(PIR) § (EIR) 2

[ Besteler (AG) [ Bstrieb und FM Planer und Ausfiihrende (AN)



ST 5.2: FM information requirements

57

Defining
what FM
information is
needed from
the CAPEX
phase for the
OPEX phase

Explanation

A minimum useful approach should be adopted.
The temptation to create huge spreadsheets with
100s or thousands of attributes for BIM models
should be resisted. Research shows many are not
really needed or then maintained in operation.
Therefore careful consideration should be given
to OPEX thinking and defining what information
is actually needed and its source. This should be
defined in the EIR (this might include information
outside the BIM models). Research suggest
starting by considering what PPM, statutory and
facility/asset maintenance tasks are undertaken.
This could include reviewing systems such as
‘SFG20". Practitioners have a set of what they call
‘W-questions’ to help establish the important
informati :

manage
you nee
and mar
and stor
find dat{

Guidance on
Information Requirements

Full suite of guidance documents

Completed

The UKBIMA ‘Data Requirements for the Con
Management of Buildings - A Guide for Clients’ 0 ood
advice. Organisations should establish a list of ¢

and general assets and information needed to ens

their optimal running. ‘The ‘PAS 1192-3:"standard,
downloadable from the ‘standards’ section of the UK BIM
Framework website, should be referred to when thinking
about the information for the operational phase of
assets. Note: this will shortly be replaced by ISO 19650-

D Tl me e A e LRI AONACN £r e The w MARA DACAANND D

1ISO 19650
Guidance Part 1
Concepts

I1SO 19650

Guidance Part 5
(To be confirmed)

systems. [t should also be transparent and clear to
all parties who is contractually responsible for the
delivery of specific information.

1ISO 19650 ISO 19650 1ISO 19650 ISO 19650 I1ISO 19650 1ISO 19650
Guidance A Guidance B Guidance C Guidance D Guidance E Guidance F
The information Open data, Facilitating the Developing Tendering and Information
management buildingSMART  CDE (workflow information appointments delivery
function & and COBie and technical requirements planning

resources solutions)
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CSF 6: Stakeholder collaboration

FM-BIM Mobilisation Framework: Critical Succe DTU Library

Mondrup et al (2012, p3) make the important Communicate and collaborate by using building information modeling

observation in their paper
Institutional and

3 > < cultural framework Mondrup, Thomas Faene; Karlshej, Jan; Vestergaard, Flemmi
that “BIM is a Socio-techjical System”. They observe 4 nrup rienel, Jan; Yestorgaare, "

“BIM is as much abogll people and processes, as it gy
is about technolog/@ln4). Figure 13 illustrates work practices

this as a concepj re BIM can be thought of
echnical parts’. However., in Collaboration
isful outcomes BIM requires /

1d cooperation between all
ecifically the further social
. Collaboration guide
ProjJects to be really SUCCESSTUI people must be
empowered and provided with the right technology
and tools to communicate effectively. There
should be open discussion and agreement about 25

using standardized exchange formats to assist

and empower the free flow of information. We Feureis
also need to remember that the adoption of BIM,

especially where people are inexperienced, often

requires significant cultural change. Especially

early in this process the BIM project team may

require additional support, time and resources.

SUMMARY CSF LIST INDEX APPENDICES FRAMEWORK GUIDANCE
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ST 6.6: Preparing for the impact of BIM

Action Plan: BIM Acceleration

The Gartner hype cycle shows trends such as
‘BIM/Digital Twins’ as having peaked in 2018
with the expectation that the predicted ‘plateau of The report ‘An Action Plan to Accelerate Building

Preparing for the productivity’ where the trends become ‘the norm’ Information Modelling (BIM) Adoption' serves as a
6.6 impact of BIM on will be reached between 2023 and 2028. A bit like useful source for considering how to ensure BIM ° °
: the FM and AEC trends in the past such as the arrival of the mobile adoption in an optimal way. Eyon (2015) provides
industries phone, BIM is rapidly moving from being just a trend some useful perspectives in the video 'BIM: People +
to becoming the norm. As such, companies need to Process - BIM University Class 2'.
move to adopt BIM and ensure they are prepared
for its impact.
WORLD E—
~ Video: People and Process

An Action Plan to —

Accelerate Building
Information Modeling
(BIM) Adoption

sulting Gro

20" November 2014

The BaM University

@University of Westminster

Architecture and the Built Enviconment

l- JCHNEYNON.risa rcion

Open Water Consulting
ollaboration with The Bostor up
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CSF 7: The role of FM in BIM projects

FM-BIM Mobilisation Framework: Critical S

The IWFM guide

(Thomas, 2017) outlines how FMs can engage with

other stakeholders to achieve the best outcomes 600D PRACTICE GUIDE \ for security-minded building information
from BIM projects. The guide (Figure 15) provides a The role of FM gital built environments and smart asset
general introduction to BIM and highlights how and in BIM projects which is available from the

when FMs should get involved. It can be downloaded proj ebsite, as well as data drops, the

/ FM Representative \ (~ h
Familiar with AM/FM and BIM
the BIM Guidance Framework: PROJECT
150 55000: Asset Management
BS 8536: Parts 1 and 2 o
150 19650 documents Initiation

PAS 1192 documents
85 1192-4: Cobie
Soft Landings

€IC BIM Protocol

€IC Scope of Services Appointing party and the
IWFM BIM guides: LT LESSONS

“Role of FM in BIM Projects’ > CETacn LEARNT

‘EIR Template & Guidance’ i

Ashworth et al' (2016) have two papers outlining

‘Operational Readiness Guide’ (Rl I D 15th" EuroFM Research Sympositum EuroFM Research Papers 2016
\ ‘BIM Data for FM Systems’ / \T/
[ cstavish ntormationrequirements ) (i pepresentative. ) : . ;
Organisatianal information(OI) Asset s The Role of FM in Preparing a BIM Strategy and Employer’s
infarmation (AIR) Corporate strategy . . - . .
Projectinformtion Requirements (PR) [& | (vislan, mission, Information Requirements (EIR) to Align with Client
Exchange Informatien Requirements objectives)
L {EIR - pre-contract ) e Asset Management Strategy
] Project information model Asset Management
Project information management | A Pir) ion systems Simon Ashworth
Refence information & milestones Level of im . . . . . . . .
Informatian protocol/standard(s) tevelof Liverpool John Moores University and Zurich University of Applied Sciences
L Common Data Environment ) Information 3D Graphical model(s) N
v IFC and native format(s) . ashw(@zhaw.ch, +41 79 138 6852
= .
~ = — Dr Matthew Tucker
Project Do x H g : : :
ooy o[£ ] . Liverpool John Moores University
Delivery Respensiviiy Matrx | cq cAPM, saPere. | % 8 - m.p.tucker@]ljmu.ac.uk
J rivation to tender Documents S Dr Carsten Druhmann
.g. PDFs, Jpeg, Excel etc, . . . . . .
Design & Construction Team | - BRI L~ Zurich University of Applied Sciences
Contract Response —> (4] 1 3 5 6 .7 3 ~
BIM Execution Plan (Response to EIR) V Time - dhnn @ lea\V 'Cll
MIDP/TIDP {master/task information BBA 25 E g §1 E §7 K és Constructien Use
delivery plan} ) Wor gz g ed 24 £48
A8 0§ ¢ H ® ABSTRACT

Purpose: To investigate the role of Facility Management (FM) in developing client strategy for

FM-BIM Strategy COI"ICEpt Model Building Information Management (BIM) and Employer’s Information Requirements (EIR) in
Ashworth (2016, 2019) order to define what information is needed, in which format and when in the BIM process.




ST
Ref

ST 7.1: Preparing for the impact of BIM

CSF Sub-Themes (ST) Explanation

Completed

The PwC report ‘BIM Level 2 Benefits
FMs need to be able to help clients to articulate Measur:emgnt MEt.h?dOf,ofc’W fEMM'j s?ts outa
the ROI/benefits of BIM. This is especiall measurement rational and model for ROlon
. ) i o y pecially BIM. The paper by Stowe et Al (2015) entitled
important where FMs are helping to manage . . . -~ .
Lo S e Capturing the ROI of All-in Building Information
Suoporting and advisi client informationin a 3rd party role. FMs . < ) : - ) .
upporting and advising . s ) ) ) Modelling: A Structured Approach’ outlines
T T might also consider taking on the role of a " - T
clients in BIM projects . B i . possible approaches to consider savings from
BIM champion to help drive BIM from a client o " . S
T ST A L a client perspective. Autodesk have produced
areport entitled Achieving Strategic ROI’ and
7N the SFT have a ‘BIM Return op Investment Tool’
e available on their website/” heBIMhub have also
produced a series of ar; focused on BIM ROI.

SCOTTISH
FUT

RES

Building Information Modelling
Return on Investment Calculator

g = + Scottish Futures Trust
a = Online

ROI Investment Tool

Welcome, Simon
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CSF 8. Essential knowledege

FM-BIM Mobilisation Framework: Critical Suc

ISO 19650 standards

A good familiarisation of key BIM stand|
essential to ensure that people and stak;
involved in BIM projects can clearly com
using the same language, with
terminology and expressions (including

project outcomes and the maff benefits BIM
promises. However, in order to djfso people need to
be familiar to some degree witl/key BIM standards
and guidance. It is recommended people familiarise
themselves with the promoted
asthe “overarching approach to implementing BIMin the
UK” by the L and which aims
to help individuals and organisations unoN
the fundamental principles of BIM. This short vi®

NIVERSITY OF
" CAMBRIDGE

Study at Cambridge About the University Research at Cambridge Quick links

Centre for Digital Built Britain

Home

.

Who we are What we do Research Resources News  Events Connect

Blog

I

erate, and integr,
environment. Find aut more

guidance

BS EN IS0 19650-1:2018

Information management
according ‘té BS ENISO 19650

ization and digitization of information about Guidance Part 1:'Géncepts
d civil engineering works, including
ormation modelling (BIM) - Information
anagement using building information modelling

Part 1: Concepts and principles

Published by

LaM ‘;

ALLUNCE

cdbb  psj

Figure 18

1)
process. (Figure 18) and
e reader
\siaer whnich aaaresses the
assets”. The UK BIM Alliance guides
Elp people get a good understanding

9650 standards which include:

2)

(Figure 19). Also the Transitional
Guide for moving from the old ‘BS 1192’ and ‘PAS
1192’ standards to the new ‘ISO 19650’ standards.

Centre for Digital Built Britain

Welcome to the Centre for Digital
Built Britain.

for Digital Built Brita

APPENDICES FRAMEWORK GUIDANCE
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ST 8.1: Standards and guidance

Video: UK transition to ISO 19650

CSF Sub-Themes

Explanation Examples
(ST) p P
o
Appendix 3 lists relevant BIM standards a
links to access them (note: some are free a
Research shows positive links between purchased). FMs should familiarise themse @
‘confidence in working in BIM projects’ BIM Guides which discuss the role of FM in
and ‘levels of familiarisation and use of and FM standards and how to set up the El
BIM standards and guidance in practice’. factor with respect to BIM is having a clear

FMs should consider the list of BIM of the organisation’s ASM strategy. If one B I M t Fansi t 1IonNnin g fro m
standards and guidance in Appendix 3. i d ‘ISO 55000 provides good advic
These provide useful souwb%required to cover all the BIM stand U K Sta n d a rd S to I SOS
FMs start with those that are morereleva
Landings”aims to ensure all decisions made during the project are
should be used in practice. It is important based on improving operational performance of the building and
51 Standards PUDVESY " Stangarg, hectations. ‘BS 8536’ (parts 1 and 2) for an o °
te FMs can help to brief design teams about
hnce of a building in use. ‘1SO 19650’ (parts
nderstanding of the overall BIM process,
ction of information. ‘PAS 1192-3' specifies
created and how that model should be used
rh the life of the asset up to final disposal. ‘BS
B iew of COBie. The RIBA Plan of Work’ helps
6ing of the various stages in a BIM project
hn overview of IFC. Although not necessary
erstanding of classification systems like
elpful.

Using BIM
standards ISO 55000 Asset Management
and guidance
8.1 in projects to
achieve better
outcomes for all
stakeholders
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CSF 9: People and training

FM-BIM Mobilisation Framewor

FMs need be able to offer strategic advice to clients FM ln a BIM prOJeCt "

about BIM and general issues around digitalisation NDENTS v RDAT “Ihe FM will' g

of the FM sector. They should also be able to GE OF "EV DOCUMENTS USED help to define

support design teams with FM knowledge and SR WAL S FOLLONS: ..'.’.i’i'.‘.l.'f:’!.‘?.'..

design input. Figure 22 from the "“‘;;‘.'_;:::.““'
(Ashworth and Tucker, 2017) shows that levels

of “experience of preparing/using key BIM documents”

are generally quite low. The industry needs to

support training FM professionals with regarg

to BIM as research indicates that people hay

adequate “BIM training and competency skillg

HAVE
WRITTEN AND
IMPLEMENTED

As the devil is so often in the de-
tail, here is Paul Thomas (FM
Principal Consultant at Turner & |
Townsend) to advise how FMs
can contribute to provide a far RS
better BIM project outcome. =

BIFM

ADVANCING OUR PROFESSION

which readers may find ul. operational
Readiness Guide

A guide to ensuring long term effectiveness
in the design and construction process

BIM/digital-skills trainingg”options open to
organisations and ind#duals include basic
familiarisation trainingZo full degree programmes
offered by different dniversities. The IWFM guides;

(Thomas, 2017)
and the (Beadle et
al, 2016) (Figure 23) are a good jtarting point for
FMs wanting to familiarise the lves with key
aspects of the BIM process spec]
perspective. provi
about a range of professional a

Figure 22

3
s
I ek "'ml.: :}s 1
- Woa

i i i ||i::::l T
Operational Readiness Guide "|"| i o
) |l| [ i

L

SUMMARY CSF LIST INDEX ICES FRAMEWORK GUIDANCE
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9.3

ST 9.3: EIR guidance and books

CSF Sub-

Themes (ST) Explanation

There are many resources available to help FMs on
their BIM journey. For example several example EIRs
are available to help people when creating the EIR
(contractually thej ) i

?;)rulglcss completed with t
guidance 3:1 FM orlien;atec
’ e supply chain ¢
aB*ZAEt;);[)\;)kS that Fhey know pi B I FIV\
training regwrements are
courses guidance (some I T R T L E L)

familiarisation tr¢
resources and Bl
courses have bec
online.

requirements (EIR)
An overview of facilities
management requirements

EIR Template and Guidance

Completed

The IWFM ‘EIR Guidance and Template’ can be
downloaded and amended to suit a specific project.
Other EIR examples include: the cdbb, Procure22,
Airgeadis Department of Finance, CLAW, NHS

and MOJ. Several books (available throtigh most
retailers) may also be useful to FMsiii
‘BIM for Facility Managers’ (IFMA Fou
BIM Handbook: A Guide to Building In
Modeling for Owners, Designers, Engin
Contractors, and Facility Managers’ a
Information Modeling For Dummies’.
BIM resources include the
‘BIM Periodic Table’ and ‘BIM
‘NRM Digital Life Cycle To
guidance websites are refe
information about BIM tr
Many BIM case studies ca
the SFT and the NATSPE

Making Everything Easier!”

Building Information
Modeling

DUMMIES

Learn to:

/

Guidance Books

Dnl!:hdﬂl.wm

- Save time, money, and effort using BIM
- Rechuce om-ite erton through

- Create better badldings that will
stand the test of time

Stefan Mordue
Paul Swaddle
David Philp
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CSF 10: Transfer — information to operation

FM-BIM Mobilisation Framewor

Over time an increasing number of buildings in
organisations’ portfolios will become digitalised - jredminioy vk P crlag s
and new buildings will be procured as standard » 2

using BIM. Organisations are increasingly likely to
consider creating a digital representation of theix
existing RE portfolio, creating essentially a serizS of

» ~ “As-built”
digital twins. This might include information/data

and means FM teams will progressively receive RS EX| ST| NG BU I LD l N G S
increased amounts of digital information. This is Module Code:BE 1338
illustrated in Figure 24 and shows how the amount of Information Management
. 5 q S Dr James Chariton
information/data increases during the BIM process Word Count: 3820

and eventually will require a reduction process as

Student No:14025311

the information needs to be transfered (or linked) OIR/AIR/EIR: Digitalisation of RE providing asset Intelligence:
. . . . Organisation Information Structured data ‘minimal useful approach’
into FM management systems. The information will Asier infoamaticn \FC open standards, COBie

be made up of 3D graphical models, alphanumeric Exchange Information Standardised approach to data/information capture
' Management Systems Classification systems

data and documents (PDFs, Jpegs, Excel sheets etc.)

some of which may be held in external databases

PRACTICE GUI0E

BIM Data for
FM Systems
The facilities management (FM) guide

to transferring data from BIM into CAFM
and other FM management systems

Figure 24

The (Ashworth, 2017)
can be used at the start of the BIM process and the

(Ashworth et al, 2019)
can be usgd to help FMs prepare for such projects.
2 available from the

BIM-2-CAFM Guide

Waktute of Workpiace
a0 Facittie Manwgermant
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ST 10.1: Data transfer

CSF Sub-
Themes (ST)

Planning the
data transfer
and quality
checking
process for
BIM projects

10.1

Doing COBie the Easy Way and

Explanation

Guidance on COBie for FM

BIM information/data trans

to validate that what is required is being suppli
COBie data drops with automatic validation checks}:
should consider linking documents e.g. O&M manuals to
objects in BIM models to improve access for FM teams.
Ongoing management to ensure BIM models/data remain
relevant requires early answers to key issues i.e., which
ionis
 they

Getting Real Benefits of

BIM for FM

The targeted
must be clea

can be found d
Guidance’ doc
is aneditable d
must take time
or ‘criteria’ the
‘minimal useful
‘COBiefor FM'a
can be used to cdg
process’ is essen
quality of data ha
COBie drops, vis

A Case Study of Using BIM and COBie for Facility
Management

Sarel Lavy' and Salil Jawadekar’

'PhD, Associate Professor, Department of Construction Science, Texas A&M University, College Station, TX
77843-3137; PH (979) 845-0632; FAX (979) 862-1572; email: slavy(@arch.tamu.edu

?M.Sc. in Construction Management, Department of Construction A&M University, College Station,
TX 77843-3137; PH (979) 845-0632; FAX (979) 862-1572; email: tamu.edu

Abstract

This paper investigates the use of Building Information Modeling (BIM) and Construction
Operations Building Information Exchange (COBie) for facility management on three projects
where implementation concepts were used. Factors which affect these concepts are identified
through a literature review. The study contains the following aspects of the implementation:
responsibility for database formulation, characteristics of the database, technology, and effect on
work order response times. A qualitative analysis was conducted to study the application of these
concepts and to identify any problems encountered. Three case studies were conducted on
projects where BIM and COBie were used for facility management. It was found that though the
database generated by using these concepts is useful mainly for preventive maintenance, the data
gathering and formulation process needs to be started carlier in the project. In order to make BIM
more effective for facility management functions, such as space allocation, 3D mapping,
building automation, etc., it would have been better to initiate BIM and COBie processes during
carly design and construction phases. The findings of this study can be used as a preliminary
research upon which additional research on the implementation of BIM and COBie in facility
management are further investigated and analyzed.

=

to certain standar{ls and model/data integrity checks.
Sarel and Jawadekar (2014) wrote up, which readers may
find useful. However a data quality check manual check
still needs to be done manually. Information about
COBie can be found in the standard ‘BS 1192-4".

www.ecodomus.com
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5. Further information and training

BIM for FM
8. Und 9. April 2021
15. Und 16. April 2021
Online kurs

Weitere Informationen
weiterbildung.ifm@zhaw.ch

;‘_;!! Tel: +41 58 934 51 41
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Facility Management
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buildingSMART — FM Room

. Home of
g e o scwez @bu”d]mg SMART. https://bauen-digital.ch/de/rooms/#working-group-bimfm

BATIR DIGITAL SUISSE N -
COSTRUZIONE DIGITALE SVIZZERA Switzerland
CONSTRUIR DIGITAL SVIZRA

1. bSCH Building Room ABC  CATEGORIES
I 1. bSCH

bSCH Building Room Building Room

. 1. bSCH
Working Group - BIM/ FM Building Room

The BIM / FM working group deals with the challenges of the perspective of investors, builders, operators and
users and the resulting digital solution approaches in the context of BIM and building management. The focus of
the work is on creating a comprehensive understanding, defining processes and analyzing standards, ecosys-
tems and solutions. The aim of the working group is to consolidate existing knowledge, to compare national and
international initiatives and to make an important contribution to the digitization of the real estate industry with rel-
evant use cases. The working group started in Q3 / 2021 and is currently focusing on developing a market over-
view of productively implemented BIM / FM solutions. For this purpose, virtual site visits are organized, which are
analyzed together in the working group in order to produce an appealing publication, resp. Create a BIM / FM
market overview.

Registration for the Working Groups Sign

https://docs.qgoogle.com/forms/d/e/1FAIpOLScK1kaXijWx3Hvoxof ZacCmvBVYD60YQ 15DwP6UizvFoNPrO/viewform
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buildingSMART — International activity and training

@bU”d[ﬂ SMF]RT @D buidingSMART

nationa

Professional Certification

Foundation s
Basic ' '
buildingSMART International Cortfate ot ‘

Activity Proposal S

has
Basic exam.

This certificate attests to the of openBIM
for the named mdlvldual and to the Ievel s!aled above, a;cerdmn to the

Project Name:

Date:

1S041000 FMBIM Protocol, IDS and CDE

agegs YL Q. "
AKA “Facilities Management and openBIM” = . Shol o Uity
Richard Petrie, Birgitta Schock, Prof. Dv Slenhen Wittkopf,
Chief Executive Chair ic
il Lu-:eme schon
Engineering and Amnnmm
Program Chapter Provider

@BbuidingSMART

5 DELIVERABLES

1. ABIM Protocol based on the ISO 41000 series representing the requirements of the facility
management industry given the scope mentioned at 4.1, that will make handover/transfer
and revision of data more accessible for FM. https://education.buildingsmart.org

2. An Information Delivery Specification based on the 1SO 41000 series representing the
requirements of the facility management industry given the scope mentioned at 4.1, that will
make automation of handover/transfer and revision of data more accessible for FM.

3. An AECO/FM Common Data Environment model that will help increase real estate value by
2% bring down FM failure costs by 5% and simplify service processes Contractor Designer Facility BIM i Building

\ ’ / Manager Manager BRI Performance

Interested? Please email ashw@zhaw.ch
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Collaboration

(VIVA REAL Project Team, 2020)

https://Inkd.in/dvCc-Xi

Project
Stockstrasse
Neuenhof

VIVA ¥ REAL

WIR LEBEN IMMOBILIEN

h Life Sciences und DREES &
azw Facility Management SOMMER

https://portal.vivareal.ch
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Questions

Y

Look! is it a
bird?

No it’s a

‘BIM empowered’

facility manager!?
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