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1. IntrOd uction The Adoption of Building Information Modelling

Through the Creation of a Partnership to

Improve Teaching Methods and Administrative
Support Services within a Higher Education
Institution in Ireland

Dissertation Hypothesis:

“The creation of a partnership and encouraging both the

academic and administrative support areas of an Irish o s

Higher Education Institute to collaborate to successfully CopanerfGosircon Ecoorcs

School of Real Estate and Construction Economics

adopt and implement Building Information Modelling

Supervisor: Prof. Reger P. West

Submitted: 7th January 2019

can lead to improvements in existing teaching methods

ﬂ

and support services.”
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1.

Introduction (contd.)

To investigate the current state of adoption of BIM both academically and in the administration/management
of built assets and infrastructure

To explore the challenges, barriers, risks and benefits of adopting BIM in academic and administrative areas

To examine the potential for academic and administrative support areas to create a partnership to successfully
adopt and implement BIM and to investigate if this can be mutually beneficial

To assess if the successful adoption of BIM in an Irish HEI could lead to improvements in both constituencies,
namely teaching and research and delivery of capital infrastructure and essential support services

4th CitA BIM Gathering Delivering better outcomes
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1. Introduction (contd.)

What is a “Knowledge Transfer Partnership”?

A knowledge transfer partnership (KTP) is an undertaking between a HEIl and a private

company to share knowledge to assist with industry development.
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1. Introduction (contd.)

NBC

NATIONAL BIM COUNCIL

Roadmap to
Digital Transition

For Ireland’s
Construction Industry
2018-2021

Source: National BIM Council
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2021 - Key Roadmap
Roadmap Performance Targets

I @& R4 €

Digital Roadmap 2021 g wwmescion " Sneton 200 rtuctin

in project delivery in capital costs

Construction Sector programme

Roadmap to ) . % 20% increase €f;

in construction

exports 20% reduction

in capital costs

Digital Transition tva P . 20% reduction
For Ireland’s o — g . in project delivery

Construction Industry (d e programme
2018-2021 . ‘ =

RECOMMENDATIONS

\\\V 3 E D ATI N Education and Training
FIGURE 1. NBC ROADMAP TO 2021 BRI -

3.1 National Education Taskforce

& I RAI N I N G Deliver a broad awareness and upskilling learning
framework for both educators and industry through

a National Education Taskforce based on core
multi-disciplinary digital curriculum outlining the
skills needed to deliver a 21st century workforce for
the built environment sector in Ireland.
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SKILLS REMAIN THE KEY CHALLENGE AHEAD

2. Background (contd.)

Top three factors impacting

deliveryof major projects i.ndre

Dt 10-20 Years.
IRELAND’S NATIONAL @ @
SKILLS STRATEGY 2025

Shills/talent shortages Lack of public funding

/
/////A Source: AECOM

The National Skills Bulletin' highlights current skills demand by occupation. A review of the
Skills Bulletin for each of the four years 2012-2015 highlights the following key trends:

areas of ICT, Science and Engineering.

There are skills shortages for Professionals and Associate Professionals across sectors in DLSTRY SPOTLHT
! r

The shortage of ICT talent is potentially significant for a number of sectors where ICT skills e
are needed (e.g. Software, Data Analytics, Financial Services, Distribution).

potential future

OUR FUTURE CITIES

Source: Dept. of Education and Skills
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Lack of in house expartise
Mo client demand

Lack of training

No time to get up to speed

H@ C IAT G Rt T, s Mo established contractual framework

for working with BIM

e Homepage Knowledge Zone News Search All Resources T student wins gold Cost

WIT student wins gold in BIM at Jtirsiviomsdyinn. satapquoes.
Worldskills Competition

NEWS 28 AUG 2019

Lack of standardized tools and protocols

Luke O'Keefe of Waterford Instil of Technol and Ryan Dempsey from Technologi
1
University Dublin are Ireland's first winners at the Worldskills competition. Don't see the banefit

The Worldskills Competition, known as the skills Olympics, was held in Kazan in August
2019. Held every two years, it is the world's largest professional education event. Approximately gh'ﬁf?lkﬁfg‘j%:mc”m Lack of CD“-EIIJ'OHUDI'I
1.600 competitors from 60 countries competed in 56 different skills and disciplines in Russia.

Waterford Institute of Technology student Luke O'Keefe was one of a two-person team D U B L I N

representing Ireland. along with Technological University Dublin team-mate Ryan Dempsey. in TECHNOLOBIAL
Building Information Modelling. Belarus. Russia, Poland and Singapore participated alongside UNIVERSITY DUBLIN

o
-~

Ireland in this category.
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2. Background (contd.) Location/Isolation

Improved Co-ordination Reduced Waste

: Lack of a Clear Strategy
BIM Adoption for

. Increased Productivity
Industry and Academia: Graduate Employabilty

High Quality Learning Environments

= Barriers
= Benefits Future Skill Requirements Space Shortage
Improved Efficiency
4th CitA BIM Gathering Delivering better outcomes
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The Adoption of Building Information Modelling
Through the Creation of a Partnership to Improve
Teaching Methods and Administrative Support
Services within a Higher Education Institution in
Ireland

Business Case for BIM

Govemment Mandates

BIM for Design Benefits and Opportunties

Improve Productivity Return on Investment (ROI)

BIM for Construction

Reduce Waste/Cost Measuring Returns.

BIM for FM/Operations

Improved Collaboration Key Performance Indicators (KPIs)

Improved Productivity

Digital Transition

Challenges to BIM Adoption

Barmers, Risks and Challenges

Implementation Costs
Changing Culture
Changing Systems and Processes
Legal Restnictions and Intellectual Property Rights (IPR)
Supply Chain Disruption

Information Security

Spacial/Geographic/Timetabling

Measuring BIM Adoption ption and

Literature Review

BIM
Business Case
Rational for Adoption
Challenges and Barriers
BIM Adoption Globally
Adoption of BIM by HEls
BIM Adoption Within
Administrative Areas of
HEls
Partnering BIM Between
Academic and
Administrative Areas of a

Academia — Estates Management Synergies in HEIs

Dissertation
Questionnaire
Design

Analysis of Literature
Review Findings and
Creation of
Open-Ended Qualitative
Questions and Closed-
Ended Quantitative
Questions for Input into
Design of
Online Questionnaire

Identify Target Audience

ALI‘Q‘&

-3

N,

|

And Formation of
Findings and
Conclusion

Analysis of Open-Ended
Qualitative Questions and
Closed-Ended
Quantitative Question
For Triangulation of
Findings that Test
Hypothesis and Inform
Conclusions

Stage 1
Literature Review

Dissertation Questionnaire
Design
(Mixed Method)

Stage 3
Dissertation
Questionnaire Response
Analysis

Stage 4
Semi-Structured
Interviews

Analysis, Findings,
Discussion and
Conclusion
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of BIM Successful Adoption of BIM by
HEIls

Metrics
/Adoption v Implementation Academia
Support Services Academia
Industry Estates/Admin Support Services

[}
L 4

Partnering BIM Between Aca
Estates/Admin Support Serv

Strategic Plan How?
Living Labs Why?
Why Not?
Feedback Loop

Knowledge Transfer Partnerships v

Conclusion

4th CitA BIM Gathering
26th September 2019, Galway, Ireland.

Analysis of
Dissertation
Questionnaire
Responses

Filter Responses
Cross-Reference to
Literature Review
Findings and
Observations

e A e |

.

Semi-Structured
Interview Design

Preparation of Open-
Ended Qualitative
Questions for Semi-
Structure Interviews

Identify Interviewees

Delivering better outcomes

for Irish Construction
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C = Academia — Estates Management Synergies in HEIs
l — The Low Hanging Fruit .“

BIM GATHERING 2019
TOTAL RESPONSES COMPLETION RATE TYPICAL TIME SPENT
3. Methodology (contd.) o 1o e
What would you like to see here?
= Secondary Research — Literature Review Trends
0 m 0 - mm.u/r%[ 5_ ‘?% W Tl’inity Responses (by week) Chart Typew Trend by... Zoomw
D I T b First: 12/3/2018  Zoom: 11/26/2018 to 12/24/2018

=T College
..2'¥ Dublin

DuBLlN
Development Agency

L \ RS T\ IIlELII 14

The University of Dublin

10

— N3
]
L] H:S‘/? LC :ﬂ: i NUI Galway .
Institivid Teicneolaiochta | = : m”r: nnnnnn DE Gall]lmh 2 —

> % Gl el Gl
Leitir Ceanainn & & o & &
o S & o
Letterkenny Institute T R A L E [: & v 4F a Ria
R & o AP
of Technology o -
£l \ LJ

= Primary Research — Online Survey Questionnaire

Weekly (Starting on the date)

and Semi-Structured Interviews
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Q. Are you currently employed within a Higher Education Institute (HEI)? Q. Within which area of a HEI are you currently employed? Q. Where do you think there is BIM expertise within your HEI?

Other (i.e.
student, external M/A (i.e. student, g
consultant or external consultant Lot anow

contractor, or contractor 6.25% (1)

Academic Area
28.13% (9)

Estates
Estates
Management/Administ Management/Administ

rative Support Area rative Support Area

31.25% (10)
37.50% (12) Academic Area

59.38% (19)

Yes
93.75% (30)

Fig. 4.2: Survey question No. 1 findings Fig. 4.3: Survey question No. 2 findings Fig. 44: Survey question No_ 3 findings

Source: Researcher’s ‘Survey Monkey’ subscription Source: Researcher’s ‘Survey Monkey™ subscription

Source: Researcher's "Survey Monkey' subscription

4th CitA BIM Gathering Delivering better outcomes
26th September 2019, Galway, Ireland. for Irish Construction
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Q. Do you think there s a need for you to re-train or upskill in order for you to Q. Has your HEI adopted BIM within the academic area of the institute? Q. Has your HEI adopted BIM within the estates management/administrative

improve your personal level of BIM knowledge and awareness? _—
P yourp g support area of the institute?

I Don't Know
13.79% (4)

| Don't Know
3.33% (1) 1Don't I((;r;:u \
.24%

No
18.75% (6)

Fig. 4.6: Survey question No. 5 findings Fig. 4.7: Survey question No. 6 findings Fig. 4.8 Survey question No. 7 findings

Source: Researcher’s ‘Survey Monkey” subscription Source: Researcher's "“Survey Monkey' subscription

Source: Researcher’s ‘Survey Monkey’ subscription
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Q. Do you think that there is a need for BIM adoption within any area of a HEI? Q. If a HEI adopted BIM what do you think it could be used for? (please select

(for example, to improve teaching and research or the design, construction and as many as you think are appropriate)

operation of built assets etc.)

Capital
Prajects/CAPEX

Operations/OPEX

I Don't Know I
o - i

Yes 0% 10%  20%  30%  40% 50% 60%  TO0%  B0%  90% W00%
89.66% (26)

Fig. 4.9: Survey question No. 8 findings Fig. 4 10: Survey question No. 9 findings

Source: Researcher's ‘Survey Monkey® subscription Source: Researcher’s “Survey Monkey” subscription

4th CitA BIM Gathering Delivering better outcomes
26th September 2019, Galway, Ireland. for Irish Construction
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Q. Is there a BIM implementation strategy (BIS) to support BIM adoption and

implementation within any area of your HEI?

Yes
17.24% (5)

I Don't Know —___
41.38% (12)

\“-ND

41.38% (12)

Fig. 4.11: Survey question No. 10 findings

Source: Researcher's ‘Survey Monkey® subscription

4th CitA BIM Gathering Delivering better outcomes
26th September 2019, Galway, Ireland. for Irish Construction
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Q. Do you think the estates management/administrative support area and

appropriate academic areas of a HEI could benefit significantly were they to

adopt BIM to fulfil their relevant functions?

1Don’t Know
6.90% (2) \

No
3.45% (1)

Yes
89.66% (26)

Fig. 4.12: Survey question No. 11 findings

Source: Researcher's ‘Survey Monkey' subscription

4th CitA BIM Gathering Delivering better outcomes
26th September 2019, Galway, Ireland. for Irish Construction
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Q. Why do you think a HEI could find it difficult to adopt and implement BIM?

l\-adﬁ: "

Resistance to
Change/Tradl...

S

Exlisting
Culture/Mindset

"
-

Lack of a
Clear...

B
;

I ’
-]

g

-‘al
e
-3

w
H
g

Lack of
Training/Skl...

s

Work Load/Time
Constraints

ck of Trust

Limited Space
Avallability

Implementation
Cos

Fig. 4.13: Survey question No. 12 findings.

Source: Researcher's ‘Survey Monkey’ subscription

4th CitA BIM Gathering Delivering better outcomes
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Q. Have the academic and estates management/administrative support areas of

your HEI collaborated to form a partnership for BIM adoption in order to enable

both areas to benefit from it?

1 Don't Know ~,
M28%(5) N\

Yes
37.93% (11)

No /
44.83% (13)

Fig. 4.15: Survey question No. 13 findings

Source: Researcher's ‘Survey Monkey' subscription

4th CitA BIM Gathering Delivering better outcomes
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4. Outcomes (contd.)

Responses gathered show that 66% of respondents were of
the opinion that existing BIM expertise within their HEI
could be used to form a BIM adoption knowledge transfer
partnership (KTP) to benefit both the academic and estates
management/administrative support areas. Results showed
that BIM expertise was spread evenly amongst both areas
of HEIs in Ireland, this suggests that a partnership of this

kind could be possible to support BIM adoption

Q. If there was BIM expertise already available within a HEI do you think this
could be used to form a BIM adoption knowledge transfer partnership (KTP) to
benefit both the academic and estates management/administrative support

areas?

| Don't Know -
27.59% (8)

= Yes
65.52% (19)

Mo
6.90% (2)

Fig. 4. 17: Survey question No. 15 findings

Source: Researcher’s ‘Survey Monkey' subscription

4th CitA BIM Gathering
26th September 2019, Galway, Ireland.

Delivering better outcomes
for Irish Construction



Ci Academia — Estates Management Synergies in HEIs

— The Low Hanging Fruit

BIM GATHERING 2019

5. Discussion and Findings .

The Extent of BIM Adoption Within HEls in Ireland

While the academic areas of HEls in Ireland are
adopting BIM for teaching and research purposes (NBC
2017), there is a lack of evidence to show that the
administrative support areas of Irish HEIs are following
suit

Irish HEIs have required that BIM be used on large
capital projects BICP (2016), although there was a lack
of evidence BIM was being used for operational
functions, instead, choosing to use BIM for the design

and construction phases of large capital projects only

4th CitA BIM Gathering
26th September 2019, Galway, Ireland.

Delivering better outcomes
for Irish Construction
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5. Discussion and Findings (contd.) " |tis clear from the research undertaken there are

benefits to be realised from the adoption of BIM within

The Business Case for a HEI in Ireland to Adopt BIM HEIls in Ireland, but there also significant challenges,

barriers and risks that will need to be overcome

4th CitA BIM Gathering Delivering better outcomes
26th September 2019, Galway, Ireland. for Irish Construction
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5. Discussion and Findings (contd.) = Evidence from research undertaken suggests that
existing BIM expertise within HEIs could be used to form

Creating a Partnership to Improve Relevant HEI Functions a BIM adoption KTP to benefit both areas

= BIM expertise was spread evenly amongst both areas of
HEIls in Ireland, this suggests that a collaborative KTP of
could be possible for BIM adoption with HEls in Ireland

= NUIG and Carleton University’s ‘DCI’ project are
evidence of the existence of living lab spaces and the

collaborative use of data-rich information for academic

and operational

4th CitA BIM Gathering Delivering better outcomes
26th September 2019, Galway, Ireland. for Irish Construction
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6. Conclusion

= Research has established the need for Irish HEIs to adopt BIM to improve relevant teaching, research and operational
functions

= Benefits from BIM adoption could be realised if a strategy is in place to support this. Equally, any challenges or barriers that
may exist can also be addressed with the use of a strategy to help to reduce or remove these

= A collaborative knowledge transfer partnership (KTP) and a strategic plan, to identify and communicates clear benefits to
be gained by moving away from inefficient traditional paper-based process to smart digital technologies should be

developed to support BIM adoption within HEIs in Ireland

4th CitA BIM Gathering Delivering better outcomes
26th September 2019, Galway, Ireland. for Irish Construction
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6. Conclusion

‘ Carleton University as a living lab:
where research (and teaching)
and operations meet

Liam O’Brien, Ph.D., P.Eng.

Associate Professor, Civil & Environmental Engineering

ASHRAE )
Ottawa Valley

Chapter PI, Human Building Interaction Laboratory
Carleton University or
=& Carleton | :
U UNIVERSITY OB oo 00 . PO ' : CB’NUSI“"OV&'.)'J('I

Source: Carleton University Digitial Campus Innovation

4th CitA BIM Gathering Delivering better outcomes
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6. Conclusion BIM
ADMINISTRATION + ACADEMIA 3
COLLABORATION?
2 — _—,.,-_1-.'*""__-‘ ‘
— b arwee o=
':‘d"' 11 G i
[ B v, ¢
g = i ‘ u ) ( ’
3 t/
Figure 6.3 NUIG New Engineering Building (NEB). Figure 6.4 NUIG New Engineering Building (NEB) Aim of Project
Source: Jamie Goaains (NUIG) Flow Diagram. Source: Jamie Gogaains (NUIG)
Source: NUIG (New Engineering Building)
4th CitA BIM Gathering Delivering better outcomes
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6. Conclusion (contd.)

TCD academics now have full access to the Trinity Business School
(TBS) BMS and BIM model and plan to install wireless sensors to

measure temperature, humidy the building to add to TCD’s (FM)
Point-of-Entry (POE) data

MSc student working with engineers and architects on the E3

capital development project BIM process and model (prior to
Stage 2b)

No attempt at a KTP yet, but potential exists for a future case
study

Source: TCD/STW Architects

4th CitA BIM Gathering
26th September 2019, Galway, Ireland.
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6. Conclusion (contd.) DCU's Strategic Plan 2017-2022

DCU Campus Masterplan

. o 4.5 Digital Campus mplement our Digital Campus Vision
DCU Glasnevin Campus Future Tech Building to establish an integrated, digitally-
. ) connected university througkh an
DCU Glasnevin Campus Student Residences advanced network of connectad
infrastructure, digital platforms
anda pecple
e . :
DCU’s dlg!tal campus’ vision provu.jes an Strategic Goal 4 (Objective 4.3) L e
opportunity for DCU’s Estates Office to form a TALENT, DISCOVERY,
. . . . AND TRANSFORMATION
collaborative partnership with academia |
through data-rich models of new buildings and 8.2 Sustainable Emoec Sustainability as a key driverin s
) ) ) ., ) ) perations operdations Including bulding
the integration of existing buildings and management, energy, wate CO,
. . . . emissions, transportation, operationa J
infrastructure asset information for use in resilience, public reclm spaces and in the i
. . construction of new buildings. The new ' £
operations, teaching and research challenges facing DCU in operating a W L
decentralised campus will have to be TN o=
taken into account here. %ge =
Strategic Goal 8 (Objective 8.2) Source: DCU
4th CitA BIM Gathering Delivering better outcomes
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6. Conclusion

Iy
a

I'!'!H! 3!
‘I‘.‘nli- F‘

gt

Source: Taylor Architects (DCU SPD Block F)/ Coady Architects (DCU GLA Student Residences)
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