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PhD title: A Cloud-based BIM Governance Platform for Facilitating

Team Collaboration during Construction Projects

Key Facts and Research gap

Construction projects involve complex activities and processes during their lifecycle
[1], requiring construction team members from different backgrounds to
collaborate to minimise project complexity, and complete construction projects
within a set budget and to a timetable [1]. Collaboration among teams can play a
vital role in the building management overall, facilitating the achievement of
objectives predetermined in collaboration with a client [2]. However, Building
Information Modelling (BIM) has emerged as a new way to manage information
flow during the lifecycle of construction projects [3]. During a project that is
handled in a collaborative way by people of multiple disciplines and m-ultiple
actors, many issues can arise (e.g. trust, lack of clarity regarding roles and
responsibilities, interoperability, etc.) [4]. These issues can all act to hinder the
effective use of BIM in the building sector [5]. Although practitioners aim to
maintain collaborative work environments, they nonetheless encounter challenges
in many parts of the world, specifically with respect to the development of fully
integrated multi-disciplinary collaborative modes of operation, which necessitate a
specific tool to facilitate the adoption of BIM [6]. Hence, the rationale behind this
research is three fold. First, there is a total lack of evidence in terms of studies,
surveys, and documentation regarding the current situation with BIM governance
for facilitating team collaboration across a project’s lifecycle. Second, there are no
proper BIM governance models offering implementation of technical storage
solutions. Third, enhance the overall context of adopting BIM in the current Built
Environment via the development of a Cloud-based BIM governance platform, to
help it migrate from its current status to become more advanced via the use of
Cloud environments to govern BIM processes.
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Research Aim

The aim of this Ph.D. research is to investigate the requirements,
suitability, and industry readiness and perception of BIM based
collaborative construction; and thus to develop a Cloud-based BIM
governance platform to facilitate team management and collaboration
across the project lifecycle and throughout the supply-chain, as well as to
evaluate the use of a distributed computing environment (e.g. Cloud
Computing) for governing and managing BIM data for the built
environment.

Overarching Research Questions

RQ1: “What is the current status (including barriers and opportunities) of
BIM practices and adoption in the construction industry, especially for
collaboration between people (e.g. team members) and products
(software) where data plays a central role?”

RQ2: “How can the identified barriers from RQ1 the ones related to data
management and governance, be addressed for enhancing collaboration
between people and products, and for increased BIM adoption during
construction lifecycle, in particular, using Cloud computing technologies?”
RQ3: “Can the findings from RQ2 be applied to develop a process-centric
solution for facilitating enhanced collaboration across a building lifecycle
that addresses the barriers identified in RQ1?”

RQ4: “Does the developed solution in response to RQ3 addresses existing
challenges for collaboration?

A VEr enonesre

Stage O

Stage 1

===

Stage 0
Literature Review

Questionnaire

Initial investigations

BIM Governance

requirements
supec

analysis
Tollow-up actions/Next
iteration/ Learning outcomes

Tteration

Stage 5

BIM Governance System
Tosting & Validation

Irial and Evaluation

Stage 1 Scm'-sm'mh Stage 2 74
3
Identify research instruments BIM Governance i

Stage 2 s T S '

System specification  Develop BIM Governanc

BPMN and UML diagra

Based on consultation outcomes & 3
cases studies

Stage 3

BIM Governance
System Design

Specify Solution
BIM governance conceptual model
BIM governance platform architecture

‘Whitebox testing Stage 4 2

. M Govermanes

e

%
[ —

Implementation

Technology Choice
Prototype description

——ms ‘GovemBIM Plaiorm

Stage 3

Google Inrasiructure

4 e[St _cotne st i

e

feons and senices. Cloud Infrastructre

Google Gloud Platiorm (GCP)

Gou Seveo [ e e e
1

Ml Datastore
“Applcation
Enduser o
web govemance [~
bowser ol piatorm [+

Cloud-based GovemBIM Platforn}

Stage 4

CloudsaL.

URL Feten
GloudsaL
XwPe
e | BoTave
Task queue || Memcasn

DataStore

Server Implementation

‘Standard web b
Physical Infrast

Cloud Middlewars (e GOP)

H>  BlobStore

Platiom Clent | arc

Patom S |

References: 1. Cesarotti, V., et al. BIM—based approach to Building Operating Management: a Strategic Lever to achieve Efficiency, Risk-shifting, Innovation and Sustainability. in XVIIl INTERNATIONAL RESEARCH SOCIETY FOR PUBLIC MANAGEMENT (IRSPM)

CONFERENCE 2014.2014. CA.

2. Hobbs, R., Leadership through collaboration. AlArchitect, 1996. 3(1996): p. 11.

3. Motamedi, A. and A. Hammad. RFID-assisted lifecycle of building
Automation and Robotics in Construction (IAARC).

4. Holzer, D. Are you talking to me? Why BIM alone is not the answer. in 4th International Conference of the Association of Architecture Schools of Australasia. 2007. University of Technology, Sydney: Bentely Systems Ltd.

5. Arayici, Y., C. Egbu, and P. Coates, Building information lling (BIM) ii ion and remote construction projects: issues, challenges, and critiques. Journal of Information Technology in Construction, 2012. 17: p. 75-92.

6. Gu, N. and K. London, Understanding and facilitating BIM adoption in the AEC industry. Automation in Construction, 2010. 19(8): p. 988-999.

using BIM data. in Pr of the 26th ional ium on A and Robotics in Construction. 2009. The International Association for




